THE ANNALS
I

AND

.MAGAZINE OF NATURAL HISTORY,
INCLLDIXG

ZOOLOGY, BOTANY, and GEOLOGY.
(DEINO a continuation of the ANNAI.s' fOMBINKO WITH LOUDON AND
CHARLESWOKTIl's MAGAZINF. OF NATIRAL III.STORY.')
'

C

CHARLES
ALBERT

C.

N D U C TED BY

BABINGTON,

C. L. G.

Esq., ALA., F.R.S., F.L.S., F.G.S.,

GUNTHER,

AVILLIAM

S.

M.A., M.D., Ph.D., F.R.S.,

DALLAS,

F.L.S.,

AND

WILLIAM FRANCIS,

Ph.D., F.L.S.

VOL. XIX.—FOURTH SERIES.

LONDON:
PRINTED AND PUBLISHED BY TAYLOR AND FRANCIS.
SOLD BY LONGMANS, GREKN, READER, AND DYER; SIMPKIN, MARSHALL,
AND -^O. KENT AND CO.; \V'HITTAKER AND CO.: BAILLIHRE, PARIS:
;

MACLACHLAN AND STEWART, EDINBURGH
AND CO., DrULI.V AND ASIfER, BERLIN.
:

UO')OKS, FOSTER,

:

1877.

—

"

Omnes

liiimnnne

ex

:

res crcatflp sunt divinoe sapioiitia' et pt.'tenti;v testes, divitirc felicitatis

—ex Imruiii

oeeononiia

elucet.

;

in

Earum

iisu /loiiilas

Creatoris

;

ex pulelwitudino sapientia

itaqiie

indagatio ab honiinibus
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yeux pour
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Tlie sylvan

powers

Obey our summons from their deepest dells
The DrvTwls eome, and throw tlieir garlands wild
;

And odorous

branches at our feet

;

the

Nymphs

That press with nimble step the mountain-thyme
Aiid purple heath-flower come not empty-handed,
But scatter round ten thou.sand forms minute
Of velvet moss or lichen, torn from rock

Or rifted oak or cavern deep the Naiads too
Quit their loved native stream, from whose smooth face
:

They crojj tlie lily, and each sedge and rush
That drinks the rippling tide the frozen poles,
:

Wliere peril waits the bold adventurer's tread,

The burning sands of Borneo and Cayenne,
All, all to us

And pay

unlock their secret stores

tlieir

cheerful tribute.
J.

Taylor, Nonrirh, 1818.
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— On

JANUARY

1877.

Stauronema, a new Genus of Fossil IlexactineJlid

Sponges^ with a Description of

and

1,

8. loLata.

By W.

J.

its

tico Species, S.

Carter!

Sollas, B.A., F.G.S., &c.

[Plates I.-V.]

Oscar Scii^riDT's remark, " Die Beliandlung der
Schwiimme durch die Geognosten und Paliiontologen

fossilen

ist eine
grausliche," has the merit of being strictly true, though in
tairness it ought to be added that the geologists and palaeontologists are not wholly to blame for this treatment, since
most of their work was done before Schmidt's books had been
written, before the Hexactinellidaj and LithistidjB (which would
have thrown light on their labours) had been discovered, and
at a time, one may add, when the sponges in general were the

outcasts of the animal kingdom.

To understand aright the fossil sponges, one must obtain a
thorough knowledge first of the minute structure of these
bodies tlicmselves, and next of the structure and classification
of existing forms.
Tlie older observers were without the
means of acquiring either of these essentials they consequently, in their attempts at a classification of fossil sponges,
were compelled to fall back upon external characters alone, with
the addition of what internal features might chance to be
and since, as we now know,
revealed by a happy fracture
different genera of sponges may assume the same form, and
diverse forms may belong to the same genus or even to the
;

;

Ann.

(Us

Mag. N.

Hist. Ser. 4.

Vol. xix.

1

2

Mr. AY. J. Sollas on Stauronema, a new

species, it is easy to see how " dreadful " (gi-ausliclie)
the treatment must inevitably be which proceeds upon such a

same

basis.

At the present day, however, things are far otherwise Avith
the microscope and the lapidary's lathe
the palaeontologists
will give us most of the details we require to know concernand as regards the
ing the structure of the fossil forms
recent ones, we are licre still better off since tlie researches of
;

;

Carter and O. Schmidt have given us a scientific knowledge
of the organization of a vast number of species, and a good
working classification of these into orders, families, and genera.
The key to the fossil sponges has thus been placed in the
hands of the paleontologist and if he dpes not henceforth
make good use of it, he will fully deserve the censure which
Schmidt has passed so severely upon his predecessors.
In consequence of the assistance and advice which I have
received from my friend ]\Ir. Carter, I have been encouraged
for some time past to work out the alliances of some of the
commoner fossil sponges ; and, as a result, I am now able to
state that Siphonia pyriformis and costata possess the structure of a Lithistid sponge, and are closely related to the existing species Discodermia pohjdiscus (Bocage) [Dactylocali/w,
Bowerbank), tliat Stromatopora concentrica and some other
species of this genus show no affinities to the Foraminifera,
but are Vitreohexactinellid sponges closely resembling Dactylocalyx pximicetis (Stutchbury), and that Manon macropora
and a sponge called Clienendopora in the Cambridge Museum
belong to the Holorhaphidota (Carter), or sponges whose
skeleton consists of acerate spicula closely bound together
These results, which have been fully
into a fibrous network.
confirmed by Mr. Carter *, I hope to publish in full in the
course of a few months ; while in this paper I shall confine
myself to an account of a new genus of the Vitreohexactinellidaj occuiTJng in the fossil state in the Gault of Folkestone.
In examining a collection of various fossils brought by'
Mr. Jukes-Browne from Folkestone, to illustrate his paper on
the Cambridge Upper Greensand, I was much struck with
some curious forms, which were said to be Ventriculitce
split into halves down the middle
the regularity of the
edges, however (which in such a case should have been broken
ones), seemed to preclude such an idea, and rather suggested
that the forms in question were in a complete state.
I wrote
therefore to the Folkestone collector, Mr. John Griffiths, re;

;

* Except •w'ith regard to S. concentrica
Mr. Carter has shown that
some Stromatnpnrrp are allied to Hydractinia.
;

;

Genus of Fossil

make me

questing him to

from

liis

successful search

Ilexactinelltd Sponges.

a collection of
I

am now

tlie.se

3

fossils;

in possession of

and
some

forty or fifty specimens, of which some five or six are in a
perfect state of |)reservation, while all exhibit the halfcupshape form whieh 1 had noticed previously.

Outward Form
cally

(PI.

I.

figs.

1-8).

— The

and simply fan-shaped, compressed,

sj)ongc

is

verti-

single, sessile,

and

adherent.
In size it varies from 3 inches to -2- of an inch
in height, from 2 inches to f of an inch in breadth, and from
1 inch to f of an inch in thickness.
The object on which
the sponge grew is generally a small fragment of coprolite
(PI. 1. fig. 6, h)y which in good s])ecimens still remains
adherent at or near the ])oint from whieh the sides of the fan
diverge. This point indicates, then, tiie " base" of our sponge
and it follows that the diverging sides of the fan are the
" lateral " edges, and the curved side which joins them, subtending the angle at the point below, is the " distal " or
upper margin. The sponge is curved from side to side, the
lateral margins being slightly approximated, so as to make
the fan concave from side to side like a half-cup or hollow
The concave is the " anterior " or " interior,"
half-cone.
and the convex the " outer" or " posterior " surface.

—

General Structure. The sponge is composed of two obvious parts a thin plate in front (PI. I. fig. 1, o), and a
^ distinct seam
thick protuberant mass behind (ibid, j))
(s), which may be merely a line produced by the approximation of the skeletons of the two, or which may be deepened
into a shallow groove, defines these two parts from one another
along the lateral edges on the posterior surface the distinction is manifest by the free projection of the anterior plate
beyond and above the posterior protuberance (PI. 1. fig. 2, o) ;
and in fractured specimens the distinction is seen to be continued within (PI. II. figs. 1, 2), the two structures, however
closely apposed, seldom if ever merging into one another.
Anterior Plate.
The surface of this is even and smooth,
its thickness from back to front tolerably uniform, but slightly
in a specimen
increasing as it grows upwards from the base
2| inciies high by 2 inches broad and \ inch thick it
measures 4^ of an inch at the summit, and at the base a little
The ratio of the thickness of the
less than half this amount.
plate to the other dimensions of the fossil varies widely with
difierent specimens.
The plate projects freely above the posterior protuberance,
and terminates in a broken distal edge. This is the case with
The anterior plate has been broken off,
all my specimens.
either down to the level of the posterior mass or at a short

—

I

:

—

;
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distance above it, the maximum distance I liiive measured
being \ inch.
As, then, the normal distal margin has not been seen in a
single specimen, one is unable to say how much further it
may have terminated close to its
it
originally extended
:

present level, though, from the abrupt way in which it is
fractured, it more probably reached some distance above or it
may have been continued into a large flabelliform expansion,
thinning away above and many times larger in area than the
in which case this plate would be
portion now remaining
the really essential sponge, and our fossil merely its base
overgrown with the posterior mass and the probability of
this "view derives support from the fact that I have in my
;

—

;

possession a thin plate of fossil sponge (PI. I. fig. 9),
5 inches long by 4 broad, and from -i- to -V inch thick,
curved from side to side, and exhibiting, as we shall see
presently, every structural peculiarity to be found in the anWhether this is really a continuaterior plate of our fossil.
tion of the anterior plate can only be demonstrated by finding
a specimen in which the latter actually passes into such a
flabelliform expansion and for such a one I have directed Mr.
Griffiths, of Folkestone, to make a search.
The front face of the anterior plate is a plain surface as far
but beyond this,
as the level of the posterior protuberance
Avhere it begins to project freely, it is marked by a number of
round, or more usually oval, oscular pits arranged quincuncially (PI. I. fig. 1), and on the whole constant in size
and distance from one another in the same specimen, but
differing in both these respects in different specimens
The variations in size may all be
3).
(PI. I. figs. 1
comprised between the extremes of V-o ^^d -^ inch for the
length of the major axis of the ellipse.
The posterior face is of course covered below by the posterior
mass but above, where it is exposed, it generally exhibits &
number of oval spaces arranged quincuncially and closely resembling the oscular pits in front (PI. I. figs. 2
8), a
little less regularity in arrangement and a thickening of the
intervening structure into irregular ridges in the case of the
posterior markings constituting the only difference, and that
Sometimes the free
not a constant one, between the two.
posterior face is smooth, like the lower part of the anterior
;

;

&

;

&

face.

When

the anterior plate is broken across, one may see the
oscules of its anterior face prolonged into cylindrical tubes,
which pass inwards normal to the surface, and, receiving irregular lateral canals in their course, terminate in the oval spaces
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which mark, as we have seen, the posterior face, and which
probably served as the special pore-areas of the sponge,
riiis arrangement accords with the general rule, that in all
cup-shaped and curved fan-shaped sponges the oscules arc
placed on the interior surface of the cup or on the concave
Hurt'ace of the fan, while the pore-areas occupy the outer or
convex surface in each case.

The
plate

is

restriction of the oscules to the free part of the anterior

only to be seen

which are

at all

in tolerably perfect

worn

or

specimens

much weathered

in those
the oscules are
;

over the anterior surface, and by no means confreely projecting part.
The absence in this case
of the smooth face below, and the appearance of oscular markings in its stead, is evidently the result of attrition, and suggests that beneath the smooth surface of unworn specimens
the oscules may still exist, but concealed by a superficial
coating: a slight examination will set tliis beyond doubt.
In
some instances a small patch of the outer coating has been
completely worn away, while the rest of it has simply been
mucii diminished in thickness ; we then see the oscules freely
exposed over the denuded area, and dimly to be discerned
througlx the thin coating which remains
in perfect specimens
the smooth surface may be removed by dissolving the calcareous matrix of the fossil with acid, and brushing away the
superficial network which remains behind ; the oscules are
while, finally, if a section be made
then clearly revealed
across the plate, the tubes which lead directly away from the
oscules will be seen traversing it at right angles to the exterior coating (PI. I. fig. 2, e', and PI. II. fig. 1, o, fig. 2, o).
The anterior plate thus possesses the same essential strucit is a thin plate perforated completely by a
ture throughout
number of parallel cylindrical tubes or excurrent canals, which
traverse it at right angles and terminate in front in oscular
Its projection past the postepits, and behind in pore-areas.
rior protuberance shows that it is the first formed of the two
structures
and it would appear that as it extended itself vertically and laterally the posterior mass followed after it for
some distance as an aftergrowth, while at the same time a
superficial covering coated it correspondingly in front, concealing the oscules beneath, perhaps converting them into poreareas, and leaving patent those only on the projecting part
above.
Posterior Mass.
The posterior part forms a compact mass
(PI. I. figs. 2, 4, 6, 7, 8, PI. II. figs. I & 2), which,
unlike the oscular plate, rapidly increases in thickness from
below upwards and from its edges to the middle of its face so

exposed

all

fined to

its

:

;

;

;

—

;

;
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that in a specimen 1^ inch high, with an oscular plate uniformly i inch in thickness throughout, it has increased from
a mere trifle at the base and the edges to i inch at the top and
through the middle of its face. In contrast also with the
uniform character of the oscular plate is the irregularity of
in one class of forms it
this portion
increases in a series of bulgiiigs, Avhich form g-ently rounded
swellings concentric with the distal margin, or rounded ridges
so regular as to give the hinder surface a corded appearance
sometimes the gentle swellings are not continuous but sink
while the ridges are not always
laterally into faint dimples
semicircular, but occasionally change their coiu'se abruptly so

growth manifest in

:

;

V-shaped at one side.
Above, the upper surface of the posterior mass may be
gently rounded against the oscular plate, or it may form a
flat table and join the plate at right angles.
Underlying the variations in this class of forms there is, howin all the posterior mass
ever, a certain degree of regularity
extends laterally as far as the oscular plate, and the two are
conterminous along the lateral edges, whilst above, whether it
joins the oscular plate gradually or abruptly, it always follows
as to be

;

the general curve of the latter in a simple or nearly simple
But in another class of forms, which, I think, constitute
line.
a separate species, the irregularities are much greater than
in them the posterior mass is seldom ridged
the foregoing
concentrically, but soon after leaving the base it becomes
lobed vertically into two or more diverging processes, differing
in size and shape, and exposing the oscular plate in the angle
in these forms the posterior mass reaches
between them
the lateral margins of the sponge near the base only, and soon
ceasing to do so as it ascends, allows the anterior plate to extend
freely beyond it in a lateral as well as in a vertical direction.
Externally the porous mass presents a plain surface, never
excavated by oval pits or specialized pore-areas. In section it
exhibits a number of canals, which, passing from the interior
in a more or less wandering course, and without any regular
arrangement, terminate at length against the attached face of
the oscular plate, into the excurrent canals of which they in
some cases directly open but whether they do so always seems
to me doubtful.
Minute Structure. To investigate this the fossil may be
it may either be treated with some
prepared in two ways
acid (I prefer nitric) by which the matrix of calcite is readily
dissolved, while a siliceous network is, in well preserved speor slices may be cut from it and ground
cim.ens, left in relief
down till thin enough to be transparent this is the method
;

:

;

—

:

;

;

—
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which I have chiefly trusted, only using the former when
The sections I have iiad
the hitter has not been avaiUible.
made have been taken along the following planes
(1) longitudinal and at right angles to the surface, both through the
longitudinal sections (1*1. II.
centre and nearer the sides
fig. 2)
(2) transverse and at right angles to the surface
transverse sections (PI. II. tig. 1)
(3) parallel to the surface, one through the oscular plate and another through the
to

:

—

—

;

;

posterior

mass

—

parallel sections (PI. II. fig. 1,6,

c, fig. 3).

The aj)pcarances of these sections under the microscope I
shall now describe, and in so doing shall confine myself first
an account of the skeletal structure which they demonstrate,
most of the facts which bear on the mineral characters to a subsequent paragrapii.
Each of the sections we have defined shows a regular network of fibres arranged in the following manner. Selecting
a single node in the net we observe four fibres, usually siliceous, radiating from it at right angles to one another in the
form of a cross (figs. 1, 2, 3) ; each is perfectly continuous

to

referrinir

Fi?l.

Fie:. 2.

§10

ftc^
Sections taken throup^h the oscular plate of Stauronema Carteri, from the
specimen represented in transverse section on Plate II. fig. 1 all
magnified 30 diameters.
Fig. 1. Longitudinal section {a, PI. II.
Fig. 3. ParaUel
fig. I).
Fig. 2. Transverse section (PI. II. fig. 1).
;

section

(c,

PI. 11.

fig. 1).

fibre from an adjacent node, and has at its
greatest distance from the two nodes it connects (^'. e. at a
point midway between the two) a diameter of -pi-o to -pg-ix o*'
an inch but on approaching the node it thickens considerably
BO as to fill up the angles of the cross and round them off in
this way the meshes of the net, which, from the disposition of

with similar

;

:

the nodes, would otherwise be rectangular, are always round
or oval ; and these rounded spaces, which are bounded by the
outer margins of the fibres, are so sharply defined as to enable
us to state w^ith certainty that the fibres themselves are perfectly smooth and not in any way spined.

; ,
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In the centre of the node is a small and very definite circle,
to -5^-i-T5 inch in diameter (figs. 1, 2, 3, c), which is produced
by the section crossing at right angles a cylindrical tube,
originally hollow, but now generally tilled with carbonate of
lime and from this radiate four similar cylindrical canals, one
in the axis of each arm of the cross ; these, of course, are seen
sideways and not end on, and ordinarily they arc continuous
from one node to another, like the tibre in which they are
excavated.
As these appearances are to be seen equally in
each of three sections taken at right angles to each other
(figs. 1, 2, 3), it is,clear that our quadrilateral cross of fibre is
really a sexradiate one (fig. 4), with its arms arranged about three

^^

;

Fier. 4.

-6

Diagram

Scale 60
of the network of Statironema.
canal ; h, sexradiate fibre.

:

1.

a,

sexradiate

axes at right angles to each other, and that corresponding
with the axes interiorly is a similar sexradiate hollow canal.

Kow

exactly that which characterizes the
and may be seen to perfection,
with differences merely as to detail, in deciduous skeletons of
Farrea and Aphrocallistes. In these genera, as in the Vitreohexactinellidee generally, the skeleton is produced by a growth
of siliceous matter over sexradiate spicules and in Farrea occa
each node of the resulting network is a rectangular sexradiate
cross of fibre, which has formed about a sexradiate spicule,
which thus comes to occupy the centre of the fibre. In many
vitreous hexactinellids the fundamental spicule is preserved
imbedded in the siHceous fibre, which is thus originally solid
and which, as it is composed of the same material all through,
without any difference of refractive index, cannot be distinthis

structure

is

rete of the Vitreohexactinellida,

;

;
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and fibre, but appears homogeneou.s
deciduous s[)cc[m(ins of Ap/irocallisles and
Furred the original spicule undergoes a process of absorption
and disappears, leaving in its place a hollow sexradiate cavity
readily observable in the interior ot" tiie fibre.
Our sexradiate
iil)re has, then, in the fossil condition a structure essentially
iilentieal with that of the recent skeleton of Farrea when in a
deciduous state.
The siliceous fibre of our fossil corresponds
with the siliceous fibre of Farrea
and the sexradiate canals
in its interior correspond with the hollow casts of the spicules
in the latter
the only difierencc is that the canals in our
fossil are continuous from one node to another, while in recent
Ilexaetinellida; they terminate blindly, as casts of s[)icules
naturally would, their blintl terminations generally overlapping one another *. But even this difference vanishes with
a close examination of the fossil fibre, as I shall show when
guidhed

spicule

into

tliruughout.

But

in

;

:

we come to s])cak
The characters

of the various modes of its fossilization.
of the sponge already described are sufficient

which 1 now propose to call " Stauronema,^^
from the cross-like disposition of the thick skeletal fibres about
the nodes of the network, a featin-e readily visible under a
common hand-lens. In the oscular plate the nodes of the
network are usually arranged symmetrically at equal distances
from each other, so as to form meshes which would be cubical
but for the thickening of the fibre towards the node, which
converts the cubes into spheres or ellipsoids.
By reason of
the symmetrical grouping of the nodes, the skeletal fibres fall
into three series
one longitudinal, ascending from the base a
second horizontal, radiating from the imaginary axis on Avhich
the half-cone of the sponge may be supposed to be described
and a third horiicontal and concentric "with the curve of the
to define the genus,

:

—

;

fan.

The

longitudinal fibres (PI. II. fig. 4, /) deviate from a
course by diverging, as they rise from the base,
towards the anterior and posterior faces of the plate and to
maintain the uniform size of the meshes, fresh sexradiate
elements are interposed in the same way as I have described
in Eubrochus and the Ventriculites f.
The radiating fibres,
since the curve of the fan is gentle and the oscular plate thin,
lie in almost parallel lines
but both they and the concentric
parallel

;

;

• [As the absorption poes on, the form of the spicules becomes
lost,
and that which remains is a pimple cylindrical cavity, -which led Bowerbank to say that the fibre oi Farrea was channelled like that of the Ceratilia, ex. gr. Lit aria.
Note hj Mr. Cartkh.]
Geol. Mag., Sept.
t Quart. Journ. Geol. See, Feb, 1673, p. 66, fig. 4

f

—

;

1876.
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fibres are not, strictly speaking, confined to horizontal planes

curve upwards in gentle arcs so as to suggest that they
once bounded and corresponded with the rounded edge which
in all probability terminated the distal margin of the plate, in
the same way as a similar edge now limits its lateral margins.
The oscules and excurrent canals arc arranged so regularly
in the plate that they do not disturb the regularity of the foregoing arrangement to any great extent, though in their immediate neighbourhood the sexradiate nodes become grouped
round the excurrent canal, so as to be subordinate to it rather
than to the general structure thus some of the nodal crosses
are turned round 45° out of their normal position, so as, in
joining with the others, to surround the circular canal with
continuous concentric fibres and, at the same time, the fibres
actually forming the walls of the canal are both bent and
thickened in order to bring about their complete adaptation to
These facts may be seen in sections, but
its circumference.
better perhaps by etching the oscular surface with acid, when,
on the solution of the matrix, the oscular network stands
freely out in relief, and with its slightly expanded termination
resembles in miniature the mouth of a waste-paper basket
one can then see, by looking down into it, by reflected light,
the adaptation in the arrangement of the nodes and the bending
and thickening of the fibre, from which results a circular network with circular fibres forming the walls. One will also
discover that the oscular fibres are beset with rather short
conical spines (PI. III. fig. 1), which sometimes are simply
spinous outgrowths, but frequently also the sixth arm of a
nodal radiation, which, instead of passing into the network
as usual, points freely into the excurrent canal, just as happens
In direction they usually
in the canals of Ajyhrocallistes.
incline outwards and towards the centre of the excurrent canal,
but not always in exceptional cases they are turned inwards,
and then seem to be related to the fine canals which open in
the meshes of the oscular network, since they spring from the
sides of the fibre about such a space, and point into the excurfor they

;

;

;

rent canal.

With

this modification the rule here, then, as in

be that the spines always point in the
which at one time
It is possible that this arrangement indicates
passed by them.
a defensive function for these spines but, as an explanation of
their position, one may recur to the fact that Carter has traced
the development of the spicule from its mother cell *, and

Ajyhrocalh'stes,

same

seems

to

direction as the outflowing current

;

Ann.
p. 11.

&

Mag. Nat.

Hist. 1874, vol, xiv. p. 97, pi. x.

;

1875, vol. xvi.

—
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shows that the sexradiate forms arc in all probability produced
by a radiate growth from the first of the six arms from a

common

centre

this Ixiing so,

one can readily see that

if the
the course of the excurrcnt i-anal, it would be sul)ject to a pressure in two directions
one due to its growth onwards,
at right angles to each other
normal to the surface from wiiich it springs, and the other
parallel to the axis in the direction of the current
and its

growth of a

:

free radius took place, in

—

;

ultimate ))osition would be the resultant of these two, and
Would be in just such a jiosition as the s|)ines, in fact, assume.
The growth of the spicule from a mother cell also explains
in part many other matters which would otherwise be enigmatical. Thus the wonderful regularity of the network we have
previously described may be looked upon as having resulted
from a mother cell which originally gave oft" buds, one at the
end of each of its spicular rays /. e. in the direction of most
active growth
the cells so budded oft' would become in turn
mothers, and repeat the process, till, by reason of the limitations imposed by the limits of the organism, they would be
unable to produce more than onebud each, and that vertically
except that wlien the distance between two cells became much
greater laterally than twice the length of a spicular ray, a
fresh cell would thus appear at the side of one of them, and
the vacant place be tilled up.
Detached Oscular Plate. The thin plate of sponge-struc-

—

;

—

4

bounded on all sides but one by
a broken edge; the edge which is not broken is one of the
lateral margins, neatly rounded off in the same way as are
the sides of the oscular plate in Stauronema (PI. I, fig. 9,
Anteriorly the plate is marked by oscular pits
n n n).
(fig. 9, a) quincuncially arranged, and of the same shape, size,
and distance from one another as in Stauronema. These pits
are the mouths of cylindrical excurrent canals, which perforate
The
the plate and open posteriorly in rounded pore-areas.
stmcture intervening between the pore-areas is frequently raised
into ridges and prominent monticules, more marked than those
which occur on the posterior surface of Stau7-onema, but
otherwise similar the skeletal networks of both fossils have
ture mentioned on p.

is

;

and arrangement and their meshes
same dimensions. These facts, and the
absence of the true distal margin of the oscular plate in the
other specimens, leave little doubt in my own mind as to the

same

also the

and

structure

;

fibre are of the

relation

regard

which
it

this fossil bears to the latter.

1

eaimot but

as a part of a distal expansion of the oscular plate of

St<iu7'one7ua.

Posterior Mass.

— Between

the canals of the posterior

mass
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distributed a skeletal network similar to that of the oscular
Tlie central sexradiate canal, which is the fundamental
part of the skeleton, is of the same size and regularity in both ;

is

plate.

and in one specimen the sexradiate nodes are disposed with a
regularity so great as to bring about a general arrangement of
the fibres into more or less longitudinal, concentric, and radiating series.
But this arrangement, owing to the want of regularity in the course of the canals, is more frequently disturbed
by adaptation the sexradiate spicules are often turned at
various angles from what would be their normal position and
;

;

of course the fibre follows them, with the result that the
arrangement of which we spoke is often nothing more than a

while in most specimens even
would be hard to trace, the sexradiate
character of the network almost vanishing or only to be de-

tendency to an arrangement
this

amount

;

of regularity

tected in the infallible sexradiate canals.
On examining the front face of
Sujjerficial Reticulation.

—

the anterior plate, there may be seen, in favourable sections, a
layer of finer but less regular network proceeding from the
outermost meshes of the general skeleton, which lie immediately beneath
and, again, outside this secondary rete, as we
may term the finer network, a very thin layer of structure
may be sometimes observed, so minute and confused that in
section nothing intelligible can be made of it, and for its successful examination one must have recourse to the method of
;

etching with acid.
When the face of the attached oscular plate is examined by
reflected light in its natural state, it presents a plain sm'face,
the smoothness of which is only disturbed by a faint tubercular
appearance but on dissolving aAvay its calcitic matrix wuth
nitric acid, a beautiful siliceous network is exposed, which
may be best examined under a power of about 100 or 150
diametei-s, and by reflected light.
One may see then, in places
where the network has wholly broken down, the coarse skeleton-fibres with their nodes forming a layer immediately
beneath, and in this position very commonly furnished with
short, erect, conical spines (PI. III. fig. 3) above this follows
a layer of similar network, but much smaller in mesh, a little
less regular, also spined but more abundantly (PI. III. fig. 3,
PI. IV. figs. 1,3)
four arms of the sexradiate nodes of this
network, which Ave have observed in section as the secondary
rete, lie parallel to the surface in square meshes
of the other
two, one passes inwards and joins the general skeleton, and
the other projects outwards, normal to the surface, like the
" fir-cones " in Farrea occa. These free projecting anns all
end at about the same level in cylindrical rounded spinose
;

;

:

;
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fi;;. 2) ; but now an<l
tlien these tcrniiare waiitini;, anil the quatlrilateral nie.shes from wliich
they .spring lie level (»r nearly level with the surt'aee.
From the
spinose ends, or from the (jiiadrilateral meshes, an exceedingly

tcnnination.s (PI. 111.
nati()n.s

network of delicate, glassy, pullulating fibrelets is given
which fills up the interstices of tlic secondary rete
(PI. III. fig. 4, PI. IV. figs. 4, 5, 6, 7, PI. V. fig. 4);
frequently it is wdioUy irregular, but in numerous instances
exhibits the true sexradiate arrangement.
Its meshes and
fibrelets vary in size, the average measurement from node to
node being ^J-jj- to tVoo iii<-'h, and the diameter of the fibres
TtVo to uoW- Thus the latter are, as a rule, not aj)preciably
thicker than the spines of the secondary rete and this suggests
that some of these spines may be, after all, nothing but the
attached parts of fibrelets, which have been broken oft" or dissolved away
and often a series of gradational forms can be
ti'aced, ])roving that some are of tliis nature
but many, from
their smooth sides, rcguliir conical form, and abundance in
laces free from fibrelets, must, as we have already considered,
fine

off,

:

;

;

E

e true spines.

From the minuteness and proximity of the sexradiates one
would conclude that they have been coated merely with a thin
film

of siliceous material, or are only soldered together at
and the same characters would also lead us to infer

their ends;

that they do not afterwards come to form a part of the interior
skeleton, but remain as a surface-coating, which must be

regarded as an aftergrowth creeping over the oscules of the
anterior plate, as this

becomes overgrown by the posterior

mass behind.

Though this network is in general collected only about the
ends of the radii from the secondary rete, beneath or between
the meshes of this rete, it yet also happens occasionally, especially near the base, that it accumulates in patches to a much
greater extent, burying up the network below, so as to comf)letely conceal it from sight (PI. IV. fig. 4), and forming a
ow but distinct mound above the general surface, and even,
in one case, producing a series of rounded ridges (PI. I.
2, PI. II. fig. 2, r) which pass straight across the
anterior face of the oscular plate, horizontally from one side to

fig.

the other.

The superficial network, where it covers up the oscules,
descends some distance into the excurrent canals, as may be
well seen by breaking a specimen across the oscular plate,
etching the fractured surface, and then examining it by
The skeleton-fibres, with their projecting
reflected light.
spines, are then exposed ; the superficial network is seen

a
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covering over the oscular opening, and giving ofl" one or two
pendent ])rocesses into the excurrent canal and, moreover, the
skeletal libres which surround the canal are also produced
into outgrowths of delicate reticulation and irregular fibres
which straggle across the canal from side to side (PI. III.
fig. 2)
and the tendency of the fibre to pass into secondarygrowths thus manifested is carried so far that, even in the
normal smooth network not immediately surrounding the canal,
an occasional spine puts in an unexpected appearance.
The superficial network does not frequently occur over the
;

;

posterior

mass

;

and

its

surface

posed

;

like

that

of

in other cases

some
which a convex

rarity in this position ap])ears, in

wear and

cases, to result from the

the
it

is

posterior

due

tear to

mass

is

especially ex-

to a less favourable state of

while in others
be absent because the posterior surface
has never been furnished with it, which last, indeed, is only
what one would expect on the view that the posterior mass is
an aftergrowth which increases behind while the aftergrowth
It is only when
of fine network is extending itself in front.
the posterior mass has, like the attached anterior plate, ceased
to grow, or, at all events, when its growth has for a time been
arrested, that one would expect to find a final overgrowth of
fine network on its surface.
Such a layer I have met with in
one case only, though whether it is, in this particular instance,
exceptionally produced or exceptionally preserved, is of course
impossible to say.
This network, under a magnifying-power
of 50 or 60 diameters, appeared to be without a sexradiate
arrangement, its meshes not having any very regular form,
and each of its fibres seemed to be pitted or perforated with a
number of minute holes (PL V. fig. 1) but when a power
of from 100 to 140 diameters was applied, it was found that
these minute holes were the intermeshes of a delicate net, and
that each fibre was itself a complex reticulation of exceedingly
delicate fibrelets (PI. Y. fig. 2), which, wdiere most perfectly preserved, showed a regular sexradiate disposition, with
nodes distant yvVu to jtoViJ i'lch from each other, and fibre
Wiiu to ToVo '^^^^^ in diameter. Where a sexradiate arrangement could not be detected, the defect appeared to be owing
to the disappearance of some of the fibrelets necessary to the
arrangement, by solution or otherwise.
The cylinders of
network exhibit sometimes a central axis of solid fibre from
which the finer rete is given off all round and sometimes they
pass into a solid fibre ornamented with projecting fibrelets
transformation apparently due to the fusion of the compound
network-fibre into a solid one by the fuither deposition of
fossilization than obtains in the anterior plate
still it

would appear

;

to

;

;

—

;
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matter.
Between (he open meshes of this most
exquisite not (which, in the delicate and CDmplex tracery of
its transj)ar('nt tihn-s, surpasses almost every tiling I have seen
amongst the J lexactinellidu') one observes either an intermesh
perfectly oj)en and leadin<^ to the interior of the skeleton, or
else a multitude of minute glistening fibrelets, which pass
from fibre to fibre of the secondary rete below, and weave
across its meshes a transparent vitreous web (PI. V. fig. 3).
The secondary rete passes in its turn into the skeletal network
below, wiiich, at first beautifully spined, soon becomes, as it
leaves the surface, jierfectly smooth.
The foregoing facts could be observed by examining the
surface of the etched fossil by reflected light; but by splitting
off a few fine chips with a scalpel, treating them with acid
in a watchglass, washing with distilled water, and finally
drying, the network could be obtained in a state fit for
mounting in Canada balsam and other media, and for observation with transmitted light.
Traces of the network with complex fibres may be detected
along the lateral edges of the oscular plate in the specimen
where it occurs but further on, over the anterior face, it quite
vanishes, and only the ordinary superficial reticulation prevails
siliceous

;

(PI.

V.

fig. 4).

— The

manner

in which the superthink tiiat some rosettes
or other flesh-spicules might perhaps be seen in the sponge
and the most likely places to look for them appeared to be, first,
in the residue set free in suspension on treating the fossil
with acid, and, next, in the open meshes of the skeleton.
careful examination of the former proved altogether unsuccessful, wliile in the latter iron pyrites was observed under a
variety of forms.
In this there was hope, since I have slides

Flesh -spicules.

ficial

network

is

perfect

preserved led

me

to

A

showing minute

and

coccoliths

delicate radiolarians perfectly

preserved in this material therefore I made a long search in
the expectation of finding some form of iron pyrites which
should display evident traces of the rosette form but, with a
few very unsatisfactoiy exceptions, my search was quite in
vain.
The flesh-spicules of the Hexactinellidae have yet to be
:

;

found in tlie fossil state.
Other Spicules.
1 have, however, met with two spicules
other than sexradiates in this fossil.
One is a completely
erectly spined cylindrical form (PI. V. fig. 5) with one
part hidden in the network, from whicli the other portion
projects freely, making an acute angle with the oscular surThis spicule bears
face as it points upwards from the base.

—

;
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a close resemblance to that figured by Bowerbank * from
AphrocalUstes {Ijthiteon, Bk.) Beatrix.
The other spicule occurs in a parallel section of the oscular
plato, as a cast, partly liollow, partly filled with iron pyrites
it is simple, not spined, terminates so obscurely that its ends
cann<it be made out, and is imbedded in skeletal fibre in company with the ordinary sexradiate spicules (PI. V. fig. 5).
Modes of Fossilhation. The fossilizing material is usually
crj-stalline transparent carbonate of lime, or calcite, which
fills up the meshes of the network, and .occupies the sexradiate
where it occurs in large quantity,
canals of the siliceous fibre
as in the meshes and exciirrent canals, it is traversed by numeand it is usually impure from the
rous cleavage-planes
The fibre thus enclosed
presence of a little aluminous matter.
consists of silica, and in a few cases is almost as homogeneous
and purely siliceous as when it existed in the living state ; but
even in this, its most perfect condition it generally exhibits
the marks of decay, not only by the absorption of its interior
spicule, but in the presence of numerous hemispherical pits
excavated from its exterior to various depths, like those described by Carter as aflfecting recent spicules t ; from this
condition it soon passes through a series of changes, the final
result of which is to leave it wholly converted into carbonate
The first step in the process is a granulation of the
of lime.
fibre about the internal canal, which soon extends itself, chiefly
by eating its way from within outwards, till at length it
reaches the outer boundary of the fibre and this, which during
the process of change has retained its definite outline, often its
transparency as well, yields at last, and the fibre becomes
The granulation, however, also fregranular all through.
quently appears at the outside and the inside of the fibre at
once, and proceeds from each direction till it meets in the inteAVhile the granulation is thus progressing, a process of
rior.
absorption is set up about the interior canal, accompanied by
a replacement of the fibre in carbonate of lime this change
takes place from within outwards, and continues till at length
a mere shell of rounded granulations of silica separates the
calcite without from that within the fibre ; finally this shell
itself disappears, and the exterior and the interior calcite become
But even then, with this extreme mineralogical change,
one.
the original structure is not obliterated the calcite which fills
the internal canal and the interspaces of the meshes is transparent and usually colourless, or v\'ith a faint yellowish

—

;

;

;

]

:

• Proc. Zool.
Soc. 1869, pi. xxii. fig.
t Ann. & Ma^. Nat. Hi.'jt. .spr. 4, vol.

9.
xii. p. 4-57.

J

Genus of
tino;e

;

while that

Fossil ITeu-actinclliii Sj>onf/rs.

which

rej)hie<.'.s

tho

.siHoL-oiis

I

fibrt'

is,

hy

a milky bhio colotir, and by traiisniitted
light brownish, k\s.s transparent, and granuhir with dark spots.
And thns while the fiindaniontal s])iculc has become absorbed,
and its liollow cast tilled with crystalline calcite, and the same
material has rej)laeed the siliceous fibre and the sarcode
between the meshes while, in tact, the whole of the metamorphosed net consists ot" one material, carbonate of lime, the
structure is yet left as definitely recorded as in a sponge with
its natural composition only just dead; and from this striking
fact is forced upon us the conclusion that in determining the
characters and afliniticsof fossil sponges, the mineral composition is an argument of but fifth-rate value, and the form and
structure here, as in most other anatomical questions, is the
one thing imi)<)rtant.
It frequently happens that while the sponge towards the
exterior is preserved in calcite, it is fossilized with silica in
the interior ; and between these two conditions one can often
trace a series of transitional changes.
Thus in one specimen
the sharp outline of the siliceous fibre soon disappears as it
proceeds inw^ards, and is replaced by a botryoidal surface of
hemispherical bosses (p. 18. fig. Q, a; p. 19. fig. 7, a), each
with a corresponding cavity on the inside ; from the botryoidal
exterior a fibrous crystallization of silica radiates towards the
middle of each intermesh *, filling it up; the interior of the
fibre, on the other hand, is occupied with clear transparent calcite exhibiting cleavage-planes, and the sexradiate canal is filled
with silica, crypto-crystalline, and exhibiting patches of colour
when polarized light is passed through it. Thus the original
siliceous spicule is, after a cycle of changes, restored again to
the siliceous state.
And here one may notice the very important fact that these pseudomorphic spicules are not continuous
with each other, but remain perfectly distinct, witli their rays
overlapping, ]irccisely as they do in Farrca and AphrocalUstes
(fig. 5, a).
In one or two instances (fig. 5, h) four spines
equally distant from each other have been noticed surroundinothe proximal end of each ray, and pointing towards the centre of
the spicule
thus indicating that in these 'cases a hollowprocess, now converted into a spine, once proceeded from the
central canal and entered the thickening of fibre which fills
up the angles at the nodes of the network. If, as might easily
happen, tliese canals underwent an extension so far into the
thickening as to meet one another, and become continuous, we
should have a structure singularly homojdastic with that of
retlectcd liyht,

ot"

—

—

*'

Ann.

&

Intomiesh," the space included between a mesh.

Mag. N.

Hist.

Scr. 4.

Vol. xix.
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the Ventriculite lantern.
I notice, however, in addition to
the four spines just mentioned, others (fig. 5, c) which appear
to radiate from the centre of the spicule, one between each
angle of the rays
so that altogether the structure is a very
puzzling one, and difficult to work out, because I find no other
;

clear

example of

it.

Fig. 5.

a, overlapping
Pig. 5. Siliceous casts of sexradiate canals oi Stauronema
rays; b, three accessoiy spines; a fourth is concealed on the opposite
"^X^ side of the ray ; c, spine projecting from the centre of the cast.
:

i^

As

the skeletal network is traced further inwards, the calcite
becomes replaced by silica (fig. 7), and the silica
which represents the original spicule by iron pyrites (fig. 7,5).

inside the fibre

Fig. 6. a, botiyoidal surface of fibre replaced by calcite b, siliceous
cast of spicule ; c, radiately crystalline silica of intermesh.
;

The

original fibre then vanishes altogether ; the botryoidal surfaces no longer define it, but, growing far away from their
original position and nearer to one another, diminish the intermeshes into a narrow fibre-like reticulation, and widen the
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broad niosh-like s))accs ; and we can only distinthe site of cacli by the fact that the botryoidal surface
always presents its bosses towards the meshes and away from
the interior of the fibre; to which distinction may be adde<l
another, which consists in the fact that the silica deposited
via the fibre is never fibrous like that deposited outside, but
gives merely a mottled ajipearance of colour with polarized
]iy this we know that the scxradiate spicules of iron
light.
fibres into

^uisili

pyrites arc truly inside the fibre, as we should expect, and not
Here, again, \fc find a want
outside, as they appear to be.
of continuity between the rays of neighbouring sexradiate
spicules, wiiich conic to

an end abruptly and overlap without

passing into one another.
Fig.

Fig.

7.

fl, botryoidal surface of silicified fibre
b, c.nsts of spicules in
iron-pyntes c, radiately crystalline silica of intermesh.

7.

;

;

—

This, as we have seen, fills the central canals
the fibre is rejilaced by crystalline silica ; but it does so
as well when the fibre retains its original state and when it is

Iron Pyrites.

when

—

converted into carbonate of lime.
It is always granular
so
much so, that fine s|)icular rays are sometimes composed of
nothing but its sj)herical concretions set in a linear series.
The ])yi-ites is not confined to the canals, however^ but forms
bacilli, spheiiiles, and granules in the fibre itself, botli when
tlie

latter retains

its

wholly changed into

original siliceous state

and when

it

is

moreover, found in the
intermeslies, taking frequently the form of globidar concretions,
which arc covered on the surface with crystalline facets, like
calcite.

It

is,

2*

-
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the iron-pyrites concretions of the chalk seen in miniature ;
in size these globules are about ^Ir^ incli in diameter, and
may perhaps have formed about the rosettes which surely

once existed in the sponge.

—

Change in Refractive Index of the Silica of the Fibre. When
fragments of the siliceous network are freed from calcite by
means of acid, washed, dried, and mounted in Canada balsam,
the fibre is found to be characterized by a remarkable transparency, often so great as to render it almost invisible and
this is perhaps partly to be explained by attributing to it great
porosity, by which the balsam would be able to penetrate it
everywhere, and great transparency would result and this
view is supported by the fact that the fibre in the dry state,
and mounted in air, appears of a pure snowy white by reflected
light. ]iut I scarcely think this is the whole explanation, since
when such ])repared fibre is mounted in glycerine jelly, its
ti'ansparency is much diminished, and consequently it can
be seen with greater distinctness. Now glycerine jelly has a
much lower refractive index than Canada balsam and hence
these different appearances can be readily explained by supposing that the silica of the fibre has a refractive index nearly
equal to that of the balsam, but higher than that of the glyceThis change in transparency I have found also
rine jelly.
well exhibited in some beautifully preserved spicules from the
Upper Chalk which I hope soon to describe these can scarcely
be discerned when viewed in balsam, but are seen very clearly
in the less-refractive medium.
The different appearance of
spicules in these different media suggested to me that a corresponding advantage might be gained by mounting recent spicules in glycerine jelly
but on following out this idea I found
my recent spicules were quite, or at all events nearly, invisible
in this material, from which one draws the conclusion that the
recent spicules have a refractive index corresponding closely
with the lower one of glycerine jelly instead of Avith the higher
one of Canada balsam, and hence, first, that recent spicules
are not themselves seen in Canada balsam, but only their
negative images or optical casts, and, next, that in process of
time the refractive index of spicular silica undergoes an elevation approximately equal to that of passing from the refractive index of glycerine jelly to that of Canada balsam.
;

;

;

;

;

Change from

the Colloid to the Crystalline State.

ration in the refractive index

— The

alte-

would naturally accompany a

change of the original

silica of the fibre from a colloid to a
and that such a change has certainly
taken place can readily be proved by examining the network

crystalline condition

;

as previously prepared, or in an ordinary transparent section,

I
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done, a change in the phme
produced by the iibre, since it
shines out with taint bluish andyellow glimmerings on the dark
ground produced by crossed prisms. It' now some recent spicules, or some comi)Ound Vitreohexactinellid fibre, be substituted tor the fossil silica, no effect will be ])roduced on the
light
and if the
the dark ground will remain wholly dark
polarizer be turned round 90^, the light admitted will undergo no change of colour in passing through the object.
One may diverge for a moment here to speak of some additions to the modes of examining recent sponges which arise

by

polarized light.

ot'

pohxrization

is

Wlien

thi.s is

distinctly

:

;

out of these observations.
First, the fact that the recent spicule is almost invisible in glycerine jelly, while the horny fibre
of sponges is more than usually well defined in it, allows us
to optically desju'culize the fibres of the Chaliuida and Echinonemata (Carter) by immersing them in this substance, and
thus to observe the kerataceous material independently ; and,
next, the fact that the calcareous spicules of the Calcispongiai
do produce a marked efiect on polarized light, exhibiting brilliant colours, which siliceous spicules and fibre do not, provides
us with a speedy method of distinguishing between these two
kinds of spicules, and one which may be employed in cases

where the use of acid

is not available*.
cannot attempt to explain all the various mineral changes
and replacements which we have now described they are as
obscure as most of the pseudomorphic alterations which occur
in fossilization
but two most important facts stand out from
all the rest in my mind:
first, that siliceous fibre may be completely replaced by carbonate of lime without obliterating its
and, next, that spicular silica may with lapse of
structure
time pass from the colloidal to the crystalline state.
Alliances.
In looking for the existing relations of StauroThe absence of a
nema one will not find any near ones.
" lantern " about the nodes excludes the Ventriculites Eiiplectella is characterized by ladder-formed fibre, and is in most
With Aphrocallistes the oscular
respects widely divergent.
plate presents some analogy, as pointed out to me by ^Ir.
Carter, the walls of the tube-net of Aplirocallistes being perforated completely by horizontal excurrent canals quincuncially
and
arranged, just as we found in the plate-net of Stauronema
even, as in the latter the oscules become covered up with a
layer of fine network, so a network, but not correspondingly
fine, extends itself over the oscules of Aphrocallistes^ as may

I

;

;

—

;

—

;

;

•

Mr. Carter points out to me that
made by O. Schmidt.

viously

tliis

latter observiitiou has

been pre-

—
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be clearly seen in a specimen which Mr. Carter kindly sent

me

skeletons of the two, howIn Aphrocallistes
the imbedded sexradiates are subject to great variations in the
disposition of their rays, five, or even all six, radii being sometimes brought into one plane, while tAvo or more of these rays
may be and often are enveloped in one and the same fibre
so that tlic nodes of the resulting network are as often as not
sexrotulate in the same plane, and the intermeshes consequently
triangular. In Stauronema^ on the contrary, the spicule maintains a rigid stereometry, never departing from a rectangular
and though
triaxial type, and the rete is usually quadrangular
it may vary in this respect, yet when it does so the change is
never due to the departure of any radius of the original spicules
from strict rectangularity, but results from a different disposito ilhistrate this point.

The

ever, are in one respect widely different.

;

tion of the entire spicules with regard to one another.
difference is seen in the following

Fiff. 8.

Fig. 8

diagrams

This

:

Fig. 9.

shows quinqxieradiate nodes

(q) of Stauronema, due to the reladisposition of the spicules (s).
Fig. 9 shows the quiuque- and sexradiate nodes of JjifD-ocallistes, and
the sexradiate spicules (s) with rays making various angles with each
other. At o two rays of a spicule are seen lying approximately pai'allel
and imhedded in the same fibre.
tiA'e

In
also

Stauronema agrees with Farrea occa, where
same persistency in the fonn of the skeletonthis example may be added the external net

this character

we

spicule

;

find the

and

to

of Eubrochus {SoWas) and the Ventriculitidje generally.
But,
as we have said, the Ventriculites are excluded by the presence
of the lantern about the nodes ; and Farrea is so of course by
the fact that its skeleton consists of but a single layer of
lattice-work
Eulroclms exhibits a more delicate and less
regular internal skeleton, and is altogether a veiy different
sponge.
The place of Stauronema amongst its relations may perhaps
be best illustrated by the following Table, which is a classifi;

—

.

Oenus of Fossil
cation of

of their

llexactinellid Sponges.

VitrcolicxactiuclliiU\j according to the cliaractcrs

tlic

skelctiil

network.

Soxradiate skeluton-spicule always rectangular.

I.

(«) Skeletal
( 1 )

one

23

network

witli

Stauhonemata.

simple nodes

Fmrca.

liiyer in thicliness

(2) sevoial Inyrrs tliiek
8tunruiieina.
(b) Skeletal network liuviiiL' the nodes complicated by the presence of
an octahedrul luutcrn iiuout each one
Ventricu/itidfe,
'.

including Mi/litma (Jruyi.
Sexi-adiate skeleton-spicule with rays
other.
Ai'nnuc.u.LiSTiD.i!;.

II.

AphroialliifteK,

Dactylucaly.i-*,

making any angle with each

Iphiteon*,

Stromaiopora {Callodictyon,

Sollas, u. g.) vuncciitriva.
III. Skeletoii-spicules

cemented into ladder-like

fibre.

EUPLECTELLID.*:.

Huplcdelia, ISyinpaycUa.

Vitr eohexactinellidae

Genus Stauronema

Form

half-conical or

(mihi).

half-cup-like,

fan-shaped, vertical,

sessile, attached.

Structure a thin oscular plate, overgrown at its base by a
thick posterior mass.
Oscules oval or round, quincuncially
arranged, patent where the oscular plate is free, concealed
beneatii a supcrticial reticulation where attached.
Excurrent
canals cylindrical where they perforate the oscular plate.
Skeleton spicule triaxial, axes at right angles to each other j
:

nodes scxradiate, meshes quadrilateral.
Formation. Gault and Upper Greensandf.
Locality. Folkestone and the Isle of Wight.

fibre robust,

Species:
1.

Stauronema Carteri (mihi), type.

Form. Posterior mass more or

less rugose horizontally, extending as far as the lateral edges of the plate to which it is
attached (see p. 6).
Remark. Tiiis species I dedicate with great pleasure to my

friend and instructor Mr. 11. J. Carter, who was the first to
explain aright the structure of the vitreohexactinellid skeleton.
•

The imbedded

served

;

spicules of these two genera have not yet been obbut the character of the network agrees with that of Aphro-

ca/tistfs.

+ I possess a specimen from the Upper Greensand of the Isle of Wight,
wliich evidently belongs to this genus j but it is not well enough preaervca
fur specific determination.

;

.
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2.

Stawonema

lohat a {nnhi)

laterally as far as the

Form. Posterior mass not extending

edges of the attaehed oscular plate, seldom or never
ridged horizontally, usually lobed vertically into two or more
diverging processes.
Oscukti smaller than in S. Carteri.
Remark. This species is characterized by a more variable
and less regular form than S. Carteri.
lateral

EXPLANATION OF THE PLATES.
Plate

I.

[All the figures of this plate represent the objects of their natural size.]
Figs. 1 to 4. Stauronema Carteri.

An

average-sized specimen, anterior aspect: o, oscular plate;
two.
p, posterior mass s, seam or line of division between the
b, base
v, posterior face
Fiff. 2. Same specimen as fig. 1, posterior view
e', excurrent canal crossing oscular
of projecting oscular plate
plate, shown ou a fractured surface ; s' s', line of termination of
posterior mass against the oscular plate.
smaller specimen, anterior view,
Fiy. 3.
b, base.
Fiff. 4. Same specimen, posterior view

Ft</.1.

;

:

;

;

A

:

Figs. 5 to 8. Stauronema Ivbata.
Fxij. 5.

Fig. 6.

Anterior view of a medium-sized specimen p', a lobe projecting
from the posterior mass.
Posterior view of preceding specimen
5, a fragment of attached
:

:

" coprolite."
Fi(j. 7. Posterior view of a specimen showing the diverging lobes of the
posterior mass, with the oscular plate visible between them.
Fig. 8.
very gently curved, almost fiat specimen, showing the fi-ee surface of the oscular plate with its pore-areas.

A

Fig. 9. Free sponge-plate l-n, simple outline of its surface ; n n n, original margin (the remaining edge is a broken one) ; a, detailed
representation of the oscular markings which cover the whole
surface of the plate.
:

Plate U.
Fig.

1.

Transverse section through StauronemaCarteri o, oscular plate ;
p, posterior mass o, 6, & c, directions along which other sections
were made through the same specimen «, longitudinal, 6 t&c,
e&e', excurrent canals. Nat. size.
parallel sections
Longitudinal section through the centre of another specimen of
CaHeri o, jy, e, & e', as in fig. 1 d, distal edge of oscidar
<S'.
plate ;•, outline in section of ridges formed by an accumulation
of the superficial network. Nat. size.
Parallel section through the oscular plate along the line c in fig. 1.
Nat. size.
Skeletal network of oscular plate, magnified from fig. 2
a, margin
of fibre, transparent as far as b, where it becomes granular
:

;

—

;

Fig. 2.

:

;

;

Fig. 3.
Fig. 4.

:

—

:
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2/5

cast of Sfxnuliati; spicule filU'd muru or Iuh.s coniplelely with
irou pyrit's
longitu<Hiiiil, uud t, curved nidiatiug
/, divergiii".'

5,

;

x'M.

fibres."

ri.ATK
Fitj. 1.

III.

Fibre Hurroiindiiifj^ an oscule, from n .specimen which lin.s beeu
etched with iicid, seen by reflected light », one of the projecting
:

x oO.

spines,

Fiy. 2. Section ulong an e.vcurront canal of the oscular plate, after etching
with acid, seen by reflected light
r, fine suj)erfi(ial network
rooting over the o.'^cule />, fibre produced from it, depending into
the canal «, email irregular tibres'growing out from the skeletal
network. The an-ow indicates the original course of the outflowing current. x'tO.
Fi(j. 3. Surface of oscular plate near one of the concealed oscules
.<, coai-jjie skeletal tibre.^, smaller than
in the interior of the plate,
spined, and ])r^sing under ;•, the secondary rete. XliO.
t^y. 4. A mesh of the outer .><keleton-fibre, giving off at its margins some
of the fine superficial network,
x 140.
Fiy. o.
part of the o.scular plate represented in PI. II. fig. .3, magnified to .show
a, an acerate spicule imbedded in the network ;
and h, part of an abnormally fine skeletal network, a band of
which traverses the whole of this specimen of the oscular plate.
:

;

;

A

:

X30.
Pl.\te IV.
Fiy.

1.

Secondary
surface

s,

;

seen by reflected light /, fibres parallel with the
free spinose ends of fibres normal to the surface.

rete,

:

Xl04.
Fiy. 2. Projecting spinose fibres (« of fig. 1), resembling the fir-cones of
Farrea occa. X 104.
Fiy. .3. Similar to tig. 1, but showing a finer meshwork. Xl04.
Fiy. 4. Fiue superficial network, seen near the ba^ie of the oscuLir plate
bv reflected light, where it conceals the spinose fibres of fig. 2.

Xl04.
Fiy. 5. Similar network, but occurring between the spines of fig. 2. The
sexradiate ai'raugemeut of the fibres is well seen iu this instance.
Fiys.

6&

Xl04.
Minute sexradiate reticulation proceeding from the spinose

7.

ends of

fig. 2.

x 104.
Plate V.

Fiy.

1.

Superficial

network from the surface of the posterior mass: m,

intermcsh

fibres; ii, secondary intermesh. xCiO.
; /,
part of fig. 1, more highly magnified, showing the compound
nature of the fibre. X 190,"
Fiy. 3. Network beneath fig. 1 consisting of /, large fibres, the meshes
between which are webbed with the fine fibrelets, //. X 140.
Fiy. 4. Fragment of superficial network from anterior face of same specimen, showing clearly a sexradiate arrangement. X 140.
Fiy. 5. Entirely spined cylindrical spicule, projecting from the face of
the oscular plate. X 140.

Fiy. 2.

A

,

—
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Genera and Species of Araneidea.
Cambridge, M.A., C.M.Z.S., &c.
[Plates VI.

& Vn.]

of the eleven spiders here described are from Austwo from South America, two from Madagascar, and
one from Ceylon. Those from Madagascar are of very great

Six out

tralia,

one {Phoroncidia aurata) is a peculiarly brilliant
West wood's curious genus the other [Augusta
jyQjyilionacea) is the type of a new genus, forming a link
between the Gasteracanthides and the remarkable spiders
of the genus Arcys {Arki/s, Walck.). The general appearance
of this spider is very striking, and reminds one of a small
interest

;

species of Prof.

;

butterfly.

My

thanks are due to the authorities at the British Museum
me to describe and figure those of the
above spiders belonging to the family Thcraphosides, the t^^jes
The remainder are
of which are in the national collection.
described and figured from examples in my own possession.
for kindly permitting

Order

Aeaneidea.

Fam.

Theraphosides.

Gen. nov. Ateax.
Generic characters.

Cephalothorax

much

longer than broad, lateral constriction

and rather narrower than
the hinder part ; caput not much elevated above the thorax,
though rather roundly convex.
Falces large, massive, and very prominent, but wdth no
teeth at the fore extremity of the upperside.
Eyes small and not greatly unequal in size their position
is very nearly that of Nemesia, the four exterior ones (being
the laterals of each row) forming a transverse oblong figure
whose fore side is rather shorter than the hinder one ; and
within this oblong is another shorter one, formed by the fore
and hind central pairs of eyes, and whose fore side is considerably shorter than the hinder one.
Legs moderately long, strong ; terminal claws three ; no scopula at the extremities. Relative length 4, 1, 2, 3.
Maxilloi long, cylindrical, but prominent in an obtusely
pointed form at the inner side of the fore extremity.
Labium short, of a round-oval form, rather truncated at the
at caput slight

;

fore part truncate,

;

apex.
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Atrax

rohustusy sp. n.

(PI.

VI.

27

fig. 1.)

Adult female, length 13 lines, to end of falees IG lines.
The whole of the fore part of this spider is of a deep rich
red-brown colour; the cejthalothorax smooth, shining, and
destitute of hairs
the colour, however, of the falces is rather
darker, and the fang is long and strong.
The fe(/s do not differ greatly in length and their armature
consists of hairs, slender bristles, and a few s[jines.
The labium, which is convex in front, is studded with small
;

;

tooth-like spines, a large portion at tlie base of the maxillaj
being also similarly furnished.
The abdomen (in the only specimen examined, a dried one)
was much shrunken it is hairy, and its colour is a dark reddish brown. The spinners, four in number (?), were broken off.
single exam])lc of this spider, from New llollaml, is in
;

A

the British-Museum collection.

Gen. nov. Idiophtiialma.
Generic characters.
Cephalothorax oblong-oval fore part and hinder part about
equal in width ; rather flattened, but the occipital portion
somcwliat roundly convex.
Eyes in three transverse rows, very similar to Idiops &c.,
but difiering in the greater length of the front row and the contiguity of the outer eye, at each end of the hinder row, to the
one next to it, forming two pairs considerably removed from
each other. The hinder row is the longest, consisting thus of
four eyes, and the middle row the shortest.
Falces strong and bristly, furnished with a group of strong
spines on the upperside of their fore extremity.
Legs moderate in length, strong, furnished with hairs and
bristles only, the metatarsi and tarsi wuth a compact scopula.
The legs of the fourth pair were wanting the relative length
;

;

of the rest is 1, 2, 3.
Mu.iiUa: long, cylindrical, and slightly curved.
Labium oblong, slightly broader at the apex
truncated) than at the base.

Idiophtiialma suspecta, sp. n.

Adult female, length 6|

(PL VI.

(which

is

fig. 2.)

including falces 8j.
The colour of the cephalothorax, legs, and palpi is dark
reddish brown, the falces Ijeing of a deeper brown than the
cephalothorax; abdomen brown.
lines,
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A

single

America,

is

example of this spider, from Granada, South
in the British-Museum collection.
Although

it appears to me to be generically difrom that as well as from other allied genera, Idiosoma^
Auss., Idioctia, L. Koch, and Idioinmata, Auss.

allied to Idiops, Perty,

stinct

Gen. nov. Aganippe.
Generic characters.
Cephalothorax longer than broad, and

its

fore extremity

rather narrower than the hinder part ; caput tolerably and
roundly elevated.
Falces massive, furnished with a group of strong tooth-like
spines at the fore extremity.
Lejs short and strong, relatively 4, 3, 2, 1 (?) ; terminal
claws three, with scopula beneath the tarsi and metatarsi of
the first and second pairs, as well as under the digital joints

of the palpi.
E^es minute, but occupying a large area, and disposed in
three transverse rows, 2, 2, 4, and somewhat like those of
Idiojjs, but more widely separated, and the front row very
much longer in comparison to the rest.
Maxillce moderately long, cylindrical, and slightly curved.
Labium oblong, its sides nearly parallel, and its apex truncate.

This genus appears to be intermediate between
and Eriodon.

Idiojps

and

others of that group

Aganippe

suhtristisy sp. n.

Adult female, length 10|

lines,

(PL VI.

fig. 3.)

including falces

rather

over 12^.

The

colour of the cephalothorax, falces, legs, and palpi is
the eyes form a broad transverse oblong figure,
whose fore side is shorter, but not very greatly so, than the
and the
hinder one the middle row is much the shortest
hinder row (consisting of four eyes) is slightly curved, the
convexity of the curve directed forwards ; the two central eyes
of this row are more than double the distance from each other

yellow-brown

;

;

;

lateral eye on its side of the same row.
which the third and fourtli pairs are the
strongest) are furnished with hairs and bristles, the genual,
tibial, and metatarsal joints of those of the third pair being
armed with numerous short and strong spines on their outer

that each

The

is

legs

from the
(of

sides.

The abdomen (much shrunken, but probably
given in the figure)

is

brown and

hairy.

of the form

I

i

;
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A

sin;^^lc

t'x;ini|tli' ot'

this species is in the

20

British-Museum

Hah. Adehiide.

collection.

Aganippe

Jatior^ sp. n.

(PI.

VI

fii^.

4.)

Adult female, length nearly 11 lines.
This spider is evidently of the same genus as the last,
though readily distinguishable hysomc strong differential characters.
It is smaller, the cej)hal(>tli(jrax is shorter and ])vuportionally broader, and the falces are more powerful
the
eyes also are smaller, and the figure fcn-med by them lias its
fore side shorter and its longitudinal less in proportion to its
;

transverse diameter.
The whole of the fore part of this spider is of a dark,
shining, reddish yellow-brown colour.
The cephahthorajc is
short, broad, and massive, the caput well and roundly elevated.
The falces are very strong, furnished in front with hairs
and bristles disposed in longitudinal strijjcs, and armed with
a group of strong spines on the upperside of their fore extremity.
The e.7/es are very minute but not very different in size
they form an area whose transverse diameter (at the hinder
side) exceeds its longitudinal diameter taken in the middle,
disposed in three transverse lines, 2, 2, 4, the foremost line
being equal in length to that formed by the two middle eyes
of the third (or hinder) row j while in A. siibtt-istis the
foremost line exceeds in length that formed by the two hind
central eyes.

The h'l/s are short and strong, those of the third and fourth
pairs being the strongest; their relative length is 1, 2, 3, 4,
though the ditlerenee between tliose of the first and second
and in their armature, as well as in that
is very slight
of the palju, they are similar to A. siibfristis, though the
spines on the third pair are perhaps not quite so numerous.
The abdomen is hairy and of a warm reddish brown colour;
but it was too shrunken to give any exact idea of its form.
A single example is contained in the British-Museum colpairs

lection.

;

JIab.

West

Australia.

Genus Eriodon,
Eriodon insijnis,

Adult male, length 5
The cephahthorax of

sp. n.

Latr.
(PI,

VI.

fig. 5.)

extremity of falces G^ lines.
almost circular, the fore
part being slightly truncated; the curve of that part is flattened.
The colour of the caput and falces is a bright but rather
lines, to

this spider is
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thorax being brownish black
and covered with slightly tuberculous granulosities.
The legs and jmljyi are of a dark sliining brown colour,

brickisli orange-red, tliat of the

the former are
tinged very slightly with metallic purplish
short and strong, but not very ditierent in length, tliose of the
third pair being rather the shortest ; they are furnished with
hairs, bristles, and some short spines on the inner side of the
genua of the first pair, and on the outer side of those of the
third pair, with some longer and stronger ones beneath the
tibiffi and metatarsi of the first pair ; the tarsi terminate with
three toothed claws.
The palpi are long, the radial joint about double the length
of the cubital, and consideraljly tumid beneath the hinder
half; the digital joint is small; and the palpal organs consist
of a roundish basal bulb prolonged into a long, curved, tapering
but not very shai-]>pointed corneous process.
They«/ces are of great size and very prominent ; their surface
and they have a cluster of tooth-like spines on
is granulose
the inner side of the fore extremity.
;

;

The abdomen, which was very much
well over the base of the cephalothorax
sooty black colour.

;

slirunken, projects
it is

hairy and of a

A single example of this very striking species is in the
British-Museum collection. Hah. Swan lliver, Australia *.
Eriodon incertus,

sp. n.

Adult male, length (without the falces) 6| lines.
This spider is very closely allied to the preceding (Eriodon
after close examination, however, I am inclined to
think it is of a distinct species, differing not only in its larger
size (which is, perhaps, inconstant), but in its longer palpi,
in the more strongly constricted bulb of the palpal organs, in
the outer eyes of the front row, which are larger, and in some

insignis)

;

other respects.
The colour of the cephalothorax is pitchy black with a slight
bottle-greenish hue, and is more roughly granulose than that
of Eriodon insignis ; the falces also are more granulose, and
their colour is black on the basal half, the fore half being of
a pinkish orange-red.

* Since the above was in press Prof. Ausserer's " Zweiter Beitrag zur
Kenntniss der Temtelaria/' Verh. z.-b. Ges. Wien, 1875, vol. xxv., has come
in this work an Eriodon {E. rubrocapitatus) yerj nearly allied
to hand
to, if not the same species as, E. insiynis, is described and figured (p. 140,
pi. V. figs. 1, 3, 4).
As, however, the identity of the two does not at
present appear to me quite certain, I have not recorded the BritishMuseum example as synonymous with Prof Ausserer's spider.
:

,
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Av/.s

and

brown colour;

^\

pa/j>i nvc of a l)ri_t;lit sliinin;]^ metallic ]tiu|jlfthe inner sides of the genua of the lirst and

st'cond pairs (ehielly of the Jirst pair)

are thickly furnished

same joints of
the thud and fourth pairs.
The ahdomen is small, haiiy, and of a sooty brown colour,
projecting strongly over the base of the ee])halothorax.
This example is also from the Swan Kiver, and in the
l^ritish-Muscum collection, where there is likewise a third
specimen from the same locality; this last is (an adult d) of
the same ^species as that now described, but differs from it in
the entire falces being of a pinkish orange-red colour and tlic
caput slightly tinged with the same hue its size is also smaller,
being the same as that of E. insignis.
Avith sj)incs, as also are the outer sides of the

;

Fam.

Phoroncidides.

Genus Phoroncidia, Westw.
Phoroncidia aurata,

Adult female, length 2]
2

sp. n.
lines,

(PI.

VII.

fig. 9).

breadth of abdomen nearly

lines.

The cephnJotJtorax is round-oval and tolerably convex above,
the cajDut elevated and produced in a somewhat bent form,
the occipital ])ortion being rather gibbous ; consequently the
clypeus is high, deeply impressed in the middle, and jn'omiThe colour of the cephalothorax,
nent at its lower margin.
as well as of the rest of the fore part, is a bright orangc-rcdbrown the greater part, however, of the legs of the fourth pair
is strongly suft'uscd with black.
The eyes arc placed in a tolerably compact group of four
pairs at the extremity of the caput ; the fore and hind central
pairs form nearly a square, whose longitudinal is rather greater
than its transverse diameter; those of each lateral pair are
placed in almost a straight line with the fore central eye on
its side
the laterals and fore centrals thus form a semicircular
line
the latter are the largest of the eight, and the laterals
;

;

;

the smallest.

The

legs are short

but rather strong, their relative length

and the genual joints are rather abruptly
being 1, 4, 2, 3
bent downwards near their hinder extremity their armature
consists of a few hairs only and the tarsi terminate with three
;

;

;

claws.

The 2^(dpi are short and slender, fui'nished with hairs only,
and destitute of a terminal claw.
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The

ftilces

so7ve

new

are short and not particularly jwwerfnl ; they are
teeth close together, at the

armed with two small blackish

on the inner side.
maxilhv, lahi'ion, and sternum nve normal in their form,
the maxillre being also furnished with a strong tuft of long
black brii^tles on their inner surface.
The abdomen is large, nearly round when looked at from
above, and of a short pear-shape when seen laterally, the spinners forming the stem, these organs being placed at the extremity of a truncated cone of a coriaceous nature. The whole
the uppei; part and
of the abdomen is of a corneous nature
sides are of a bright golden hue and metallic lustre; four tolerably long, strong, divergent, and sharp-pointed, tapering, black
spines occupy the upper corners, and form very nearly a
square between the two hinder ones, but a little way within
their straight line, is a fifth spine of the same character though
Each of these
not quite so long nor so strong as the rest.
spines consists of a truncated conical basal portion, prolonged
by a sharp terminal spine ; and their surface is furnished witli
a few minute tubercles or granulosities, which may originally
have had hairs springing from them but if so, these had been
accidentally rubbed off.
The whole of the abdomen is more
or less covered with reddish and dark red-brown spots of
various sizes, some of these being ocellated and the larger
ones foiTning the pattern shown in the figures (PI. VII.). The
surface around the bases of the spines, as well as the whole of
the underside and a large patch on the hinder part of the
abdomen, are strongly suffused with orange-red.
Two examples of this beautiful and brilliant species Avere
received from Madagascar in 1875, through the kindness of
Mr. R. H. Meade, of Bradford, Yorkshire. It is a very distinct
species from any yet described, and the most striking, perhaps,
among the few known spiders of this remarkable genus.
fore extremity

The

;

;

;

Fara. Gasteracantliides.

Gen. Paraplectaxa, Capello (1866).
Eurysoma, Koch

&

Blackw. ad

part.

Peniza, Thorell (1868).

Paraplectana maritata^

Adult female, length 2

sp. n.

lines,

(PI.

VTI.

fig. 7.)

breadth of abdomen nearly

2 lines.

This very pretty and distinct spider has the broad, massive
cephalothorax of a uniform pale luteous yellow colour, shining,

;;
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and

furnislied with a. tow fine liairs; the caput is large, imich
elevated above tlie lieight ot" the thorax, and rather roundly
sloping from the occiput to the eyes ; the occipital slope is
.abrupt and ratlior hollow.
The e//t's are in three widely separated groups, close to the
fore margin of the caj)ut, leaving a clypeus of very .small
height ; the central group of four eyes, seated on a black patch,
forms very nearly a square, whose hinder side is the longest,
the two e^-es forming this side being the largest of the eight
the eyes of the lateral pairs are the smallest, and those of each
pair are seated contiguously on a small tubercle quite at the
fore corner of the cajmt.
The /e(js are short, tolerably strong, and not very greatly
ditforent in length
they are of a dark blackish brown hue,
the basal joints, as well as a portion of the tibiai and metatarsi
of the third and fourth pairs, being brownish yellow ; they are
furnished with hairs, bristles, and a icw spines, the latter
chiefly on those of the first and second pairs.
The palpi are moderately long and slender, similar in colour
to the le^s, and furnished with hairs and strongish bristles.
The falces are long and powerful, their direction being
nearly vertical.
At their base their colour is like that of the
cephalothorax, deepening, however, to a dark brown at the
extremity.
The maxt'Uo', labium, and ste)'num are of normal character,
and their colour is deep brown-black.
The abdonveyi is large, as nearly as possible round, moderately convex above, and projects over the cephalothorax to
the highest part of the caput 5 the upper surface is of a corneous nature, though the usual boss-like markings are some
of them obsolete and the rest very indistinct ; its colour is a
cream-white, marked with some large and generally welldefined black j^atches and spots ; the nature of these will be
best understood by reference to the figure (PI. VII.) : there is
some little variation in the extent of these black markings
but they are always easily traced, and generally very conspicuous on the clear white ground-colour. The underside is
black-brown ; and the sides are longitudinally wrinkled.
The spinners are short, compactly grouped, and of a dark
;

brown

colour.

The male

H

is smaller than the female, being
line in length ;
the legs of the first and second pairs are longer and all the
legs are of a brownish yellow colour, the femoral and genual
joints more or less suffused with dark brown.
The -palpi are short, the digital joints large, and, together
with the palpal organs, form a mass of, comparatively, an enorAnn. (C* Mag. S. Hist. Ser. 4. Vol. xix.
.^
;
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sorne nexc

nious size.
These organs consist of a congeries of bold corneous spines and processes ; the radial joint is short but wide,
and is divided into several prominent apopliyses.
The abdomen is more of an oval fi)rm than that of the female,
the upper
its length being a little greater than its breadth
surface is thickly covered witli somewhat shining and appathe black
rently slightly depressed pale amber-coloured spots
pattern so conspicuous in the female is but just traceable in
the male, being ill-defined and mostly of a dull yellowish
brown colour on a cream-yellow ground, the ground-colour
in tliis sex, however, being of small extent, and assuming the
;

;

In all the males examined
nature of large ill-defined spots.
the dark patch at the hinder extremity of the upperside of
the abdomen is of a deep blackish brown.
Adults of both sexes of tliis very striking little spider were
received from !Mr. J. II. K. Thwaites, by whom they were
found in the Royal Botanic Gardens in Ceylon.

Paraphctana decora^

sp. n.

(PI.

VII.

fig. 8.)

Adult female, length 2^ lines (nearly) ; length of abdomen
nearly 2 lines.
The cephalutJiorax andfalces are of a rich dark red-brown
colour
the caput is broad, massive, well rounded above and
the height of the clypeus exceeds the length of the figure
formed by the four central eyes.
The ej/es are small, disposed in three Avidely separated
groups those of the central group form a small square, whose
longitudinal is rather greater than its transverse diameter, and
its fore side rather shorter tlian its hinder one
those of each
lateral pair arc seated contiguously on a small tubercle, veiy
near the margin, at one of the fore corners of the caput, and are
the smallest of the eight, the hinder ones of the central group
being the largest.
The legs are short, moderately strong, of a yellow-brownish
colour, and furnished Avith hairs and bristles
they differ but
little in length, those of the third pair being the shortest.
The 2)aJj)i are moderate in length, slender, of a pale dull
yellowish colour, and clothed with hairs and bristles, a few of
the latter having a spine-like character.
The falces are tolerably long, powerful, and nearly vertical
;

;

;

;

;

in their direction.

The maxiU(p,
and

loMiim, and sternum arc of the normal type ;
dark reddish brown, the sternum being

their colour is a

nearly black.

The abdomen

is

nearly round, being very slightly less

J
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rounded behind than at its fore extremity.
Its upper surfac("
is moderately eonvex and ot" a corneous nature, the usiiul
occllated marks or bosses bein^^ faintly marked, and this principally round the marc^ins of the hinder half; its colour is a
dark rich brownish black tiui^ed with maroon, and marked
with twelve distinctly defined yellow spots of different sizes
and shaj)es, three lormini:; a trianj^jle near the centre, and the
rest equally disj)osed round the outer margins, the one on each
side ot tlu' middle of the fore extremity being the largest. The
sides and underside are wrinkled and of a deep blackish

brown

A

colour.

example of

very pretty spider was contained
the Kio drrande (South America)
by Mr. Henry Kogers, of Freshwater, in the Isle of Wight.
single

in a collection

made

for

this

me on

Paraplectana Kochtiy

sp. n.

(PI.

VII.

fig. 10.)

Adult female, length 3;^ lines (nearly) longitudinal diameter
abdomen 2| lines, transverse diameter 3f.
The whole of the fore part of this spider is of a deep red;

of the

brown

colour, tlxe tarsi (and metatarsi of the first three pairs)
of the legs annulated with yellow.
The cephalothorax is of the ordinary massive form, the caput
elevated into a high, transverse, rounded ridge, and constricted
laterally near its fore margin ; its surface is roughened and
clothed with fine grey hairs.
The eijes are in three widely separated groups, near the fore
margin of the caput they are small, and do not differ much
in size
the central group of four forms a square whose hinder
side is longer than the rest
the posterior pair of these eyes
are the largest of the eight ; those of each lateral pair are
seated very near together (but not contiguously) close to the
lower fore corner of the caput the height of the clypeus (in
the middle) is rather less than half that of the facial space.
The Icgsi are short and strong, furnished witli hairs only, of
which some are greyish white.
The pdlpi are short and rather slender ; their colour is deep
red-brown
and they are furnished with hairs, like the legs.
'Y\\Q,falccs arc moderate in k-ngth but very powerful; their
;

;

;

;

;

conical, their direction vertical, and the basal half in
rugulose.
The maxillfn and lahium are of normal form, red-brown
with pale extremities, and the stermim rugulose, like the base

form

is

front

is

of the falccs.

The nhihmen

is

large and oval, its transverse diameter conits u})perside is pretty
its longitudinal

siderably exceeding

;

3*
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surface corneous, minutely punctured, and marked
row of large round and oval boss-like spots
of different sizes, and impressed in the usual way in their
centres ; four other similar markings describe nearly a square

convex,
Avith

its

a marginal

in the middle, with a

much

smaller one on each side of

its

The

six middle anterior marginal markings, as
well as the fore halves of the two anterior central ones, are of
the rest of the
a bright orange colour on a paler ground
upper surface of the abdomen is of a dull sooty hue, the boss-

fore part.

;

markings being of a deep blackish red-brown colour.
underside of the abdomen is of a dull yellowish brown
hue, wrinkled and covered thickly with minute dark redbrown tubercles, each of which is surmounted by. a short
like

The

bristle.

A single example of this spider was received from Caj)e
York, and is (so far as I know) the first recorded species of
It is witli
the genus yet known on the Australian continent.
great pleasure that I connect with it the name of Dr. Ludwig
Koch, the able author of Die Arachniden Australiens.'
'

Fam. Arcydes,
Gen. nov. Augusta.
Generic characters.

and rather flattened, truncated before,
and rounded behind caput very distinctly divided from the
it has a deep notch
thorax, which it also exceeds in breadth
or incision on each side near the fore extremity and its lateral
upper margins are sharp-edged.
Eyes eight, in three widely separated groups a central one
of four, forming nearly a squai-e in the centre, is situated close
to the fore margin of the clypeus, and two others on each
fore corner, seated on the portion divided from the rest of the
CepJialotJiorax broad
;

;

;

;

caput by the incision before noticed.
Legs short and tolerably strong; relative length 4, 1, 2, 3.
Maxilke short, broad at their extremity, and bent strongly
downwards towards the sternum.
Labium broad and short, of a somewhat semicircular form,
pointed at the apex.
Abdomen covered with a large and nearly flat scutum, of a
subtriangular form, the base of the triangle being in front its
upper and under sides are completely occupied with shining
patches, varying in size, but nearly all of a pentagonal form,
the dividing portions or ribs being almost all of a uniform
width, and furnished with very minute, corneous, shining and
;
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tubercles,

bristle-beariiifj
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rib

also

marked with a tew impressed

spots or pock-like punctures
the entire margin is studded thickly with small sljining
tubercles of a similar kind, each furnished with a short bristle
and the two fore corners are armed with a strong but not

;

;

very sharp-pointed spine.
Aufjusta papilionacea, sp. n.

Adult female, length 4 lines

(PI.

VII.

fig. 6.)

breadth of the widest part of

;

abdomen G lines.
The whole of this very

the

interesting and curious-looking
spider is of a yellow-brown colour, tiie abdomen being of a
the tarsi, metapaler and duller hue than the ccphalothorax
tarsi, tibiae, and genua of the legs being strongly suffused with
The caput is large, of a somewhat quadrate form,
red-brown.
very slightly convex above the lateral edges of the upperside
behind the lateral eyes, as well as the fore margin, are rather

—

;

sharp and studded with small tubercles, each of which is furnished with a short bristly hair the upper surface of the caput
is marked with small yellow-brown spots, of a deeper hue than
the rest of the surface, mixed with a few very minute redbrown tubercles ; and there is a large shallow roundish dei)ression on either side towards the occiput, and a well-marked
longitudinal groove from between the hind central eyes to the
;

thorax.

The

ej/es

are of a pale amber- colour,

and not very greatly

the four central ones form a square whose
hinder side is rather the longest this group is placed close to
the fore margin of the caput, so that the clypeus is almost obsolete; each of the lateral pairs of eyes is seated close below
the outer edge of the fore corner of the caput, on a quasitubercular area formed by a deep notch or indentation in its
lateral margin
the eyes of these lateral pairs respectively are
different in size

;

;

;

not contiguous to each other, being separated by at least, if
not more than, the diameter of one of them.
The Ie</s are short and tapering in form, and do not differ
greatly in length
those of the first and second pairs are nmch
stronger than the rest, and thT)ugh there seems to be a little
difference between them in the actual lengths of some of the
joints, the total length apjjcars to be as nearly as possible equal;
those of the fourth ])air arc the longest, and the third pair are
the shortest; all are furnisiu-d with hairs and bristles (of which
latter a few have a spine-like character) and terminate with
;

three claws, the two superior ones curved and pectinated, and
the inferior one, after its shaq:) bend at the base, almost
straight.
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Cambridge un some new

The j)alj)i are short and tolerably strong ; their colour is
similar lo that of the legs, and they are also furnished with
hairs and numerous spine-like bristles, the terminal claw being
slightly curved

The

and

finely pectinated.

prominent near their base in
where they are also thickly marked with somewhat
quadrate dull yellow-brown blotches
and thence to their
extremities on the inner surface there are numerous strong
bristles, some of which are of a spinous character.
The aternum is of a short oval form, truncate before and
produced into a point behind, at the extremity of which as
fiilces

are strong, ratlicr

front,

;

Avell as

legs

is

opposite the insertion of each of the
a small tubercle.

first

three pairs of

The abdomen is quite flat and of a subtriangular form, the
apex forming the hinder extremity, which is bifid or broadly
notched.
Each of the numerous pentagonal shining compartments into which its surface (both above and below) is
map})ed out has a large central oval depression, made more
conspicuous by a brown spot
the fore margin is slightly
scalloped, hollow in the middle, enlarging and rounding on
either side to the fore corner, which is armed with a strong,
deep, blackish red-brown, slightly curved, but not very sharppointed spine; between this spine and the central hollow part
of the fore margin there are, on each side, at the salient points
of the scalloped border, four small, brown, blunt-pointed tuberculiform spines the whole of the margins of the abdomen,
both above and below, are thickly studded with minute round,
brown and shining tubercles, each of which bears a small
these bristles are not prominent, but sessile, and are
bristle
thus scarcely visible, except under a magnifying-glass the
ribs which divide the shining pentagonal plates or bosses are
also studded with, for the most part a single row of, very
minute, brown, shining, bristle-bearing tubercles.
This remarkaljle spider, which in its general appearance
bears some resemblance to a small butterfly, shows a strong affinity both to the Gasteracanthides and to Arcys^ and is evidently a transitional form but as it appears to me to be more
nearly allied to the latter than to any of the groups of Gastera;

;

;

;

;

canthides, not only by its general form, but by the peculiar
structure of the cephalothorax, I have placed it along with
Arcys in the family Arcydes it differs, however, remarkably
from Arcys in the general character and lengths of the legs,
;

as also in the details of the abdominal scutum
for which and
other reasons it has been necessary to constitute a new genus
;

for its reception.

A

single

example was contained

in a small collection of

spiders from Madagascar, purchased of a

London

dealer in 1876.
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Genera and Species of Araneidea.
Lint of Species.
Finn. Thkhaimio.sidks.
A(i;u- rohiistus $, New IldUuiuI, p. lT, PL \'l. (i},'. 1.
Idiophthdlina snitpvcta 5^, (inia;ida, .Soiitli Aiiierica, p. 27, PI. VI.
Ai/aui/tjM- sulitri-itig 2t Adelaide, Australia, p. I'S, 1*1. ^'I. iig. 3,
-^— latior 2, ^Vest Australia, p. !".», IM. \ I. \v/. 4.
Eriodon iti.sit/iii-i <£ Swan liiver, Australia, p. I'ii, I'l, \'l. Hg. 5.
inci'itus cf, Swan Kiver, p. 30.

fig. 2.

,

Yam. PiionoNCiDiDES.
Phoroncidia aura/a J, Madaf^niscar,

p. .Jl, PI.

VII.

fig. 9.

Faui. GASTERAC.\NTniDi;.S.
(^ and $, Ceylon, p. .32, I'l. Vll. )i^'. 7.
(iiaude. South America, p. ."4. I'l. \ II. fig.
Cape York, Australia, p. 35, PI. VII. fig. 10.

J'driijilectana marittitti

dtconi 2,

Kochii y

,

l^iiJ

8.

Fam. AucvDEs.
Auytista papilionacea §> Madagascar,

VII.

p. 37, I'l.

fig. G.

EXPLANATION OF THE PLATES.
Plate VL
Fif/. 1.

a, spider of natural size
Atrax ruhmtus $
b, cephalothorax
and fulces, in profile c, eyes, fi-oni above and behind d, niaxillaj,
:

;

;

Fi(j. 2.

and talces, in
and labium

a,

:

spider, enlarged

6,

;

cephalothorax

from above and behind

d, maxillae
natural length to the extremity of the falces.
i, cephalothorax and
3. Aijanippe mhtridi< $
«, spider, enlarged
;

Fiij.

;

labium, and sternum.
IdiophOndina suxpfda J
profile

eyes,

c,

;

;

e,

:

falces, in profile

:

eyes,

c,

;

labium, and sternum

e,

;

from above and behind

«/,

:

maxilhe,

natural length to the extremity of the

falces.

Fig.

4.

Aijanippe latiur $

and
Fhj. 5.

:

fl,

falces, in profile

;

spider, slightly enlarged ; 6, cephalothorax
f/, natural
c, eyes, fi-oni above and behind
;

length to the extremity of the falces.
Eriodnn iimijnis cf
a, spider, slightly enlarged
b, cephalothorax
and falces, in profile c, eyes, from above and behind d, maxillie,
labium, and ."Sternum; e, right palpus, from outer side; f, extremity of tarsus of leg of first pair g, natural length to the
extremity of the falces.
:

;

;

;

;

Plate
Fig.

<^>.

Augusta papilionacea J
fi-om in front;

natural

c,

:

VII.

n, spider,

enlarged

maxillae, labium,

;

b,

capnt and eyes,

and sternum;

rf,

spider, of

size.

Fig. 7. Paraplrctana maritata S and $
«, spider ( $ ), enlarged ; b, ditto,
in profile d, ditto, natural size; c, spider ( cf ), enlarged ; e, natural
length of ditto.
Fig. 8. Paraplcdana decora $ a, spider, enlarged; b, ditto, natural size;
:

;

:

c, ditto, in profile.

"» spider, enlarged; 6, ditto, in pmfilp;
Fig. 9. Ph'jrimcidia aurula 2
0, view of abdomen, from behind; d^ profile of caput; e, spider,
of natural size.
n, spider, enlarged; fc, ditto, in profile;
Fig. 10. Paraplectana Kochii $
c, ditto, natural size.
'•

:
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By E. Perceval WkiGHT,
Nuie.^ on Foraminifera.
M.D., F.L.S., Professor of Botany' in the University of

111.

Dublin, Secretary of the lloyal Irish Academy.

While at the Seychelles, in 1867, I made several collections
These were,
of the Foraminifera met with while dredging.
for the most parr, preserved in spirits of wine, and unfortunately
were lost. One dredging, made in about eight fatlioms of water,
off the entrance of the harbour of Port Victoria, between the
island of St. Anne and Long Island, however, was preserved
the bottom consisted for the most])avtofa
in a dry state
coarse white sand, mixed with fragments of shells, spicules of
Alcyonarians, and fragments of coral, and evidently contained
numbers of Foraminifera.
little bottle of dredij-ed stuff from
sialic harbour turned up subsequently; and the mud and sand
Avashed from the corals and echinoderms which were brought
home helped to make up a more or less repi'csentative batch of
material.
The whole was forwarded to my friend Henry B.
Brady, F.R.S., of Xewcastle-on-Tyne, for examination and
I am indebted to him for the following list of the species
found and the accompanying notes upon them.
;

A

;

Seychelles Foraminifera.
fdlacea, Philippi, sp. (184^4, Oi-^jis fvliaceus, Enum.
Moll, Sicil. vol. ii. p. 147, pi. 24. fig. 26).
Medhim-sized specimens, rare.
2. Bilocidina elongata, D'Orbigny (1826, Ann. Sci. Nat. vol. vii.
Earc.
p. 298. no. 1).
3. Bilocidina contra ria, D'Orbigny (1846, For. Foss. Vieune, p. 266,
pi. 16. figs. 4-6).
Yery rare.
4. Triloculina trir/onida, Lamarck, sp. (1804, MUiolites trigonula,
Aim. Mus. vol. V. p. 3.51. no. 3). Eare.
5. Triloculina ohhtu/a, Montagu, sp. (180.3, Veiinieulum obhngum,
Test. Brit. p. 522, pi. 14. fig. 9).
Eare.
6. Triloculina Broncfniartiaiui, D'Orbigny (1840, Foram.Cuba, p. 156,
pi. 10. figs. 6-8).
Somewhat rare.
7. Quiwjuelocidina semimdum, Linne, sp. (1767, Serpida seminulum,
Syst. Nat. 12th ed. p. 1264. no. 791).
Eather common. Also
several specimens of a concave variety, mth thick margin, not
answering very well to any figured species.
8. Quinqueloculina secans, D'Orbigny (1826, Ann. Sci. Nat. vol. vii.
Eare.
p. 303. no. 43— Modile no. 96).
9. Quinqueloculina subrotunda, Montagu, sp. (lS03,Vermiculum subrotundum,Tcst. Brit. p. 521). Eare.
10. Quinqueloculina Ferussacii, D'Orbigny (1820, Ann. Sci. Nat.
vol. vii. p. 301. no. 18— Modele no. 32).
11. Quinqueloculina antillarum, D'Orbigny (1840, Foram. Cuba,
Eare.
p. 167. pi. 12. figs. 4-7).
1. Cornu.'ipira

Dr.
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D'OrMgiiy 184U, runiin. Cuba,
ViTV common.
(

nticuhtta , D'Orbif^ny,

bj). (1820,
Triloculiiia
Nut. vol. vii. p. 2'Ji). no. U.
Soldani, Testact'ojxiu]»hiu, vol. i, part 3, p. 233, pi. 150. tig^w. hh,cc).
IJare.
Qaiiii/neluruJiiui, sp.
A bniutiful variety, with the crenulute
edges and surface of the Q. orntilissitiia of Karrer, but more
compactly built and without longitudiujj striation
undeseribed, 1 think.
Not uncommon.

Ann.

nticii/iilit,

1-1.

aijijhttiiutns,

12. figs. 11-13).

QniiKjuelocufhut

on Foiamiuifera.

I\ \Vji^^ht

—

Sci.

;

J5. Sjiirnlocnliiut lunh((tti,
J).

no. 12.

2!)1J.

fig.

lit).

D'Orbigny (]S2(), .\nn.

— Soldani, Testuceographia,

Sci.

vol.

ii.

Nat. vol. vii.
o4, pi. 19.

p.

Itare.

!). S^)lri)li)culina caiKiJirxhild,
p. 2(iJ), pi. 1(5. figs.

17. J/aueri)i(ii'0)ni>ress(i,
pi. 5. figs.

25-27).

D'Orbigny

10-12).

(

IMCi, For. Foss. Vionnc,

Small', very rare.

D'Orbigny

(18-1(5,

For. Foss. Vienne, p. 11 'J,

Small, very rare.

IS. ^ubecuhirin lucifur/a, Dcfranco (1825, Diet, des Sci. Nat. vol. xxv.

210

—

Atlas Zoojjh. pi. 4-i. fig. 3.
Blainville, Actinologie,
3 a-d). Rare.
lU. Alvcolinu sdfntfosa, Montfort, sp. (1808, Miliolites sabulosus,
Conch. Syst. vol. i. p. 174). Small, rather rare.
20. Peneroj'Iis j-n'rtiixrix, ForskSl, S'p. (177 o, Nautilus 2>£''ti(siis, Descr.
Anim. p. 125. no. 05). Kare.
21. Orhitolites complanata^ Lamarck (1801, Anim. sans Vert. p. 370).
p.

;

pi. 60. fig.

Very common.
22. Plucopsilina cenomana, D'Orbigny (1850, Prodr. Paleont. vol.
Very rare.
p. 185. no. 758).

Montagu, sp. (1803, VermicuJum sqttarnosurn,
Small, very rare.
526, pi. 14. fig. 2).
Liiijena man/inata, Walker & Jacob (1784, Serjmla [Laf/ena'\
marginata, Test. Min. p. 3, pi. 1. fig. 7).
Small, very rare.
Glofii(/erimi buUoides, D'Orbigny (1826, Ann. Sci. Nat. vol. vii.
Medium, rather rare.
Modeles nos. 17 & 76).
p. 277. no. 1
Tc.rtuJan'a ar/glutinans, D'Orbigny (1840, Foram. Cuba, p. 130,
pi. 1. figs. 17, 18, 32-34).
^Medium-sized specimens, common.
Te.rtuJariasagittuJa, l)efrance( 1824, Diet, des Sci. Nat. vol. xxxii.
Blainnlle, ^lalap. 177, liii. p. 344; Atlas Conch, pi. 13. fig. 5.
cologie, p. 370, pi. 5. fig. 5).
Common. Also some allied forms
too obscure for determination.
BoVivina jjunctatu, D'Orbigny (1839, Voy. Amer. Merid. p. (53,
pi. 8. figs. 10-12).
Small, rare.
Verneuilina sjiinulos'i, Reuss ( 1849, Denkschr. Akad. Wissensch.
Wien, vol. i. p. 374, pi. 47. fig. 12). Medium, rare.
Ptivonimi flahellifunnis, l)'Orl)igny ( 182(5. Ann. Sci. Nat. vol. vii.
A single specimen was found
p. 200. no. J, pi. 10. figs. 10-12).
of this very interesting form, origiiuiUy figured by D'Orbigny,
loc. cit., with Madagascar as its only locality, and not since reIt has a conspicuously
corded by any observer that I know of.
perforate hyaline test; so that the sugi^ested affinity to Peneroplis (Parker & Jones, Ann. «t Mag. Nat. Hist. ser. 3, vol. xii.

23. Laijena squamosa,
Test.

24.
25.
26.
27.

28.
29.

30.

ii.

}5rit. p.

—

—
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from a single
belongs either
to the family Lntjenkla or Globiijer inula there can be little
doubt.
The original generic name Pavonia "was changed to
Puvonina in the "Vienna Basin " monograph, the former term

p.

440. no.

specimen

not confirmed.

1(5) is

It is difficult

to give the species a position

;

but that

it

having been employed by botanists for a genus of plants.
31. Discorhlna (/lubuJaris, D'Orbigny, sp. (182G, Jiosalina ghbulans,
Ann. 8ci. Xat. vol. vii. p. 271. n. 1, pi. 13. figs. 1-4). Medium,
rare.

32. Planorhiilina farcta, Fichtel & Moll, sp. (1803, Nautilus farctiis.
Medium, rare.
Test. Micr. p. 64, pi. 9. tigs. g-i).
33. Plaiwrbulina larvnta, Parker & Jones (1805, Phil. Trans, p. 380,
Rare.
})1. 19. fig. 3, a, b).
34. Phinorbulina, sp. An acervuliue specimen not unlike Tiiioj)orus
hicidus, Brady.

35. PuJvinulina repanda, Fichtel & Moll, sp. (1803, Nautilus
repandus. Test. Micr. p. 35, pi. 3. figs. a-d).
Eare.
36. Pv.lvinidina canarie)isis. D'Orbigny, sp. (Rotalina caiianensis,
d'Orb., 1839, Foram. Canaries, p. 130, pi. 1. figs. 34-36).

Very

rare.

37. liotalia Btccarii, Linue, sp. (1707, Nautilus Beccarii, Syst. Nat.
12th ed. p. 1162. no. 276). Small, rare.
38. liotalia orbicularis, D'Orbigny, sp. (1826, Gyroidina orbicularis,
Ann. Sci. Nat. vol. vii. p. 278. no. 1
Modele no. 13).
Small, very rare.
39. Ci/mbalopora Poeyi, D'Orbigny, sp. (Rosalina Poeyi, D'Orb. 1840,
Foram. Cuba, p. 100, pi. 3. figs. 18-20). Large, very common.
40. Tinoporus Icevis, Parker & Jones (1860, Orbitolina Icevis, Ann.
& Mag. Xat. Hist. 3rd ser. vol. vi. p. 33. no. 7). Large, rare.
41. Tinoporus vesicularis, Parker & Jones (1860, Orbitolina vesicularis, Ann. & Mag. Xat. Hist. 3rd ser. vol. vi. p. 33. no. 5).

—

Very

rare.

42. Polytrema rniniaceum. lAnwQ, sp. (17S8,Syst. Xatura3, ed. Gmelin,
vol. vi. p. 3784.
Esper, 1797, Zooph. vol. i. pi. 17).
liare.
43. Patellina, sp., a minute discoidal form, resembling a septate
SpirilUna, not corresponding -n-ith any figured species I can

—

refer to.

Very

rare.

44. Polystomella crispa, Linne, sp. (1707, Nautilus crispus, Syst.
Xat. 12th ed. p. 1162).
Small, rare.
45. Polystomella striatopunctata, Fichtel & Moll, sp. (1803, Nautdus
striatopunctatus, Test. Micr. p. 61, pi. 9.
very rare.

46. Nonionina
asterizans.

asterizans,

Test.

Micr.

Fichtel
p.

&

Moll,

37, pi. 3.

figs.

sp.

figs.

a-c).

Small,

(1803, Nautilus
Small, very

e-h).

rare.

47. Nonionina scaplia, Fichtel & Moll, sp. (1803, Nautilus scapha.
Test. Micr. p. 105, pi. 19. figs. d-f).
Medium, very rare.
48. Arnphisteyina vidyaris, D'Orbigny (1826, Ann. Sci. Xat. vol.
Modele no. 40). Small, common.
p. 305. no. 8
49. Heterostegina depressa,WOThigny (1S26, Ann. Sci. Xat. vol.

—

vii.

vii.

E.

l)i,

Wright
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17. lii,'s. 0-7).
|)1.
L;ug(\ vc-ry common.
AIho a small
thick variety with aiifjular marj>:iii, not outspread as in the
typical form
tliis possil)ly may only he an immature stage of
p. t{u;{,

:

//.

tlepressa

;

hut

it is

very common.

5U. OperculiiHt comphtnald, Defrance, sp. (1822, Lentimlites com2>l<t)uitit, Diet. Sci. Nat. vol. xxv, p. 4.");^).
Medium size, rare.
Thi.s thick Opmulina, common in the Red Sea, Indian
Ocean, and Australia, i.s not the typical 0. comphnutta, hut
rather an intermediate form, showing,' the close relationship to

yummulina

plannlata.

51. Operculinn (jramdusa, Leymerie (184(5, Mem. Soc. Ge'ol. France,
ser. 2, vol. i. Mem. no. 8, p. '^o\), pi. l:i. fig. 12, a-e).
Not

uncommon.
02.

Knuunulina planulata, Lamarck, sp. {Lenticulitcs planulata,
Lamarck, 1804; Ann. Mus. p. 187. no. 1). Medium, rare.

AVhen

at Cagllari

1871, I obtained a small quantity of
in the neiglibuurhood of the
port from the Director of tlie Museum. This 1 also forwarded
to Mr. Brady, who quite recently sent me the following list.
tlie

in

Ibraniinitbrous sand found

Cagliari Foraminifera.
BihcuJ'ina rlmietis, Lamarck.
Hare.
I'rUoculina trir/onidd, Lamarck.
Rare.
obluiitja,

Montagu.

Somewhat

rare.

Brom/niartiana, D'Orbigny.
Rare.
Qiiiniptelocitlina seminulum, Linne.
Common. Also some of the
subvarietal forms, such as T. triangularis, D'Orb., and the like.
secans, D'Orhigny.
Common, specimens very large.
aubrotinifhi, Montagu.
Rare.
SpirolocuUna linihata, D'Orhigny.
Somewhat rare.
crcavata, D'Orhigny.
Somewhat rare.
Nuheculariu hicifiaja, Defrance. Very common.

Common.

Peneroplia pertusus, Forskfd.

Rare.

arietiniis, Batsch.

OrhitoUtes complanata,

Lamarck.

Common, specimens

small.

Rare.

Va'/innlina Jnjumen, Linne.

& Moll. Rare.
D'Orhigny. Rare.
conijiressa, D'Orhigny.
Rare.
communis, D'Orhigny. Rare.
Textularia sngittuln, Defrance.
Common.
a<jtfh(tina)is, D'Orhigny.
Less common.
Somewhat common, specimens
Discorbina globularis, D'Orhigny.
Cristellaria crcpi'lida, Fichtel

Pohjmorphina

(jihha,

tine.

rosacea,

Planarbidina

D'Orhigny.

Rare.

meilite,rran'iv<is,

D'Orhigny.

Tnnicahdina iobatula. Walker & Jacob.

Very connnon.

Common.

—
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TriiwutiiUna refuh/ens, iroiitfort.
tiibcrosa,

D'Orbigny Tr.

284

&

Fichtel

Moll.

vut'labilis, of

figures in the

'

llaro.

of

—

Common the form named by
which Soldani gives no less than

Testaceographia,' the better to illustrate

its

wonderful range of variation,
PulvinuUna concent rica, Parker & Jones. Rare.
vermuiJata, D'Orbiguy. Very common.
Common, specimens large.
Eotalin Beccani, Linne.
Hare.
Tinojiorits t(svis, Parker & Jones.
Polytrema mininceiun, Linne. Common, some of the specimens
growing on Nubecidarite.
Rare.
Nonioniiia usterizans, Fichtel & Moll.
Rare.
dcpressuJa, Walker & Jacob.
Common.
Polystoviella crisjia, Linno.

On

Relationship of Hjdractinia, Parkeria,
icith Descriptions of new SjJecies of the
former J both Recent and Fossil. By H. J. Carter, F.R.S.

IV.

the

close

and Stromatopora

;

[Plate VIII.]

In limine, it may be obsei-ved that an intimate knowledge of
the structure of the skeleton of Hydractinia is absolutely
necessary to ti-ace the chain of resemblances that exists
it and Stromatopora through Parkeria^ not less a
perusal of the facts as they are consecutively given in this
contribution, and, if possible, the presence of the objects them-

between

selves.

Having had to study carefully the homy chitinous skeleton,
whicli is the most imperishable part of the Hydractiniidse, in
order to write and illustrate a paper on several recent species
Mag. Nat. Hist. 1873, vol. xi. p. 1, pi. i.), I am
(Ann.
not the less able to see the resemblance that exists between
them and those of bygone ages whose skeletons alone are

&

handed down to us in a lapidified state and hence it was
announced that Parkeria had been inferred to be one of these
(Ann. & Mag. Nat. Hist. 1876, vol. xviii. p. 187). I was
not aware then that species of Stromatopora^ even as far back
as the Devonian and Silurian systems respectively, would
have to fall into the same category so what I have to state of
;

;

these will appear in the sequel.
All who have studied Parkeria must be aware that it has
been well described and illustrated by Dr. Carpenter (Phil.
Trans. 1870, vol. 159. pt. 2, p. 721, pis. 72-76) next to which
follows Loftusia^ equally well described and illustrated by Mr.
II. B. Brady [ihid. pis. 77-80).
;

Ilydractiiiia, Piirkeria, antf Stroinatojx.ra.

4.'>

Influenced, liowcvcr, hy tlic [)re.sence f»f the. " iiriinonlial
clianiber-conc " figured by Dr. Carpenter in pi. 72, cl-c4, and
j)l.

73,

wa.s induced to observe, in the short " Note on
to
paper on the Polijtrcindta (Ann. 6i
Hist. 187(5, vol. .wii. p. 208), tliat it could be

fig. 2, //, 1

/*(//-/.v'r/(7,"

Mag. Nat.

my

added

hardly doubted that rarki'ria wa.s a species of Fcjraininifera,
but that " one of the chief charactens of the Foraniinifera,"
viz. the " foraniinated area? of which the so-called 'nuniniuline tubulation
is an example," had not been demonstrated.
The ciiief object, however, of this " Note " was to state that
'

the fibre of which Parl-en'a was coni])osed was not *' arenaceous," and that the structure of Parl,cri<i was not identical
witli the " labyrinthic structure" of the foraminiferal test
Lituola nautiloiJea^ Lam., var. canarieiisis^ D'Orb.
Up to this time I was under the impression that Parkeria
had been a species of Foraniinifera for I liad only one sjiecimen myself, in which I could see all that had been described
by Dr. Carjjenter excej)ting the " primordial chamber-cone."
Subsequently, however, I began to doubt the Foraminiferal
nature of Parkeria and, the nucleus of my specimen in shaj)e
presenting exteriorly the pointed end of a Belemnite, which
extended from one side of the sphere to the other, I began to
think that it had been a sponge which had grow^n round the
end of a l^elemnite. But what sponge? was the next question.
Lttjf'an'a seemed to be the only genus that in fibro;

;

horny structure, when fossilized, would come near
Parkeria
and so for some time I, from the
presence of this great foreign nucleus, abandoned the P^'oraminiferal for the Spongial view, still not heartily, till June
last, when, my friend ]\Ir. W. J. SoUas having given me
some more specimens of Parkeria obtained from the Upper
Grecnsand of Cambridge, amongst which was an entirely
w/iinfiltrated central portion about V i"ch in diameter that, on
fracturing the circumferential or hard infiltrated part when
the specimen was entire, had fallen like a nut out of its
shell, I abandoned both these viewsj' as will be seen hereafter.
This nuclear portion also had been so broken as to expose the
centre, on one side of which is a small circular or ellipsoidal
cavity that appears to have originally contained tiie object
on which the organism had commenced its growth (PI. \'^ill.
reticulated

to that of

;

-,

fig. 13, c).

Seeing, then, that Prt;7iT;va grew upon a foreign body which
side of the centre, 1 also felt satisfied that no
Foraminiferous test, cither recent or fossil, with which I was
acquainted, presented either the fibro-reticulated structure of
Parkeria or possessed a foreign body for a point d^appui to

was on one

—
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grow upon.

This deckled,

wliich again

was not

returned to the sponge theory,
the fibre of Lufaria^
which of all other spongeous ones comes nearest in structure
to that of Parheria, is hollow, and not solid as in the recent
Hydractiniida3 that I had described in the ' Annals of 1873
(/. c.) ; and recognizing the identity in form between the fossilized fibre of Parl-eria and the recent fibre of the H}'dractiniida^, especially of Chitina ericopsis, in which some of the
stems are an inch in diameter, and the whole bush-like skeleton, branches, hydrothecai, and every thing else cdaborated
out of a mass of uniformly anastomosing, reticulated, chitinous fibre without core or cortex, I immediately inferred that
Parheria had been closely allied to, if not a species of HydracI

satisfactory, as

'

tinia.

confirm the inference, I examined the speciof Parheria and Lqftusia at the British Museum, and
those of Parheria and Hijdractinia j^Hocena (Allman) at the
Museum of the Royal School of ]\Iines, through the kind aid
respectively of Messrs. H. Woodward and E. T. Newton ;
after which I obtained an excellent specimen of Hydractinia
pliocena from Mr. Ed. Charlesworth, of the Strand, to which
I must now add specimens of a recent calcareous Hydractinia
Still to further

mens

from Cape Palmas, on the Guinea coast of Africa, that were
sent to me some time ago by my friend Mr. T. Higgin, of
Liverpool.
Thus prepared for tracing the resemblance of the recent
Hydractiniidag through the fossil species H. pliocena to Parit is desirable that I
heria^ and thence to the Strornatopora
should premise a description of tlie development of the chitinous-fibred skeleton of II. echinata, as well as that of the
skeleton or polypidom of the calcareous species from Cape
Palmas, in order that I may be the better able to illustrate the
But as the development
fossilized from the recent structure.
of the former has already been represented in the ' Annals
(?. c), I must refer the reader to the figures there given for
this part of my communication.
Beginning with Hydractinia echina.ta, and taking for examination a portion of the earliest or first-formed layer (wliich
will be henceforth termed " lamina ") of the skeleton as it
exists on the inner side of a Buccinum bearing this Hydrozoon,
where it is almost immeasurably thin, but may be obtained by
dissolving away the shell with acid and floating the lamina on
to the surface of a slide, for placing it under the microscope
it may be observed, when viewed with an inch compound
power, to consist of a branched, anastomosing, coenosarcal
stolon-tubulation, forming a network in which the interstices

—

'

IIv(lr;ictiiii;i,

Paikcria,

<7/u/
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Stroraatopora.

up with stiiictiiit'U'.ss sarcodc to complete the TiicinAfter this, chitinous points (the " horn-cells," see
'Annals,' /. c.) make their a])pearance irrespectively throuj^hout the membrane so constituterl and these sendin;!^ out processes more or less sexradiately, which unite with each
other, thus form, witji ad<litionally suj)erimj)ose<l lamin.T, the;
chitinous reticulation of whitii the skeleton of Ifi/drnctini'ii
iMaji;. Nat. Hist. /. c.
echinata is finally com})osed (Ann.
When the reticulation has been thus commenced
pi. i, tig. 6).
on the first or basal lamina (PI. VIII. fiii^. 1, a), the upper arms
of the sexradiate ])oints or " horn-cells " respectively, which

aro

filK'il

braiie.

;

&

are

now

and
such

grow

free,

into short conical serrated .spines (fig. 1,

thu>* the surlace of the llijdi-dctinia
sj)incs,

<',

r>)|

presents an area of

with minute but variable intervals between them,

interrupted only here and thcne by much larger ones of a
similar form (fig. 1,,^;').
The same process takes ])lace during the evolution of a
second or superimposed lamina (fig. l,c); but here for the
most part the descending arms of the " horn-cells " respectively unite with the conical serrated or ascending ones of the

while the opposite or free arms respectively
lamina
again assume the short conical form, to remain free, or unite in
like manner with the descending arms of a third lamina
first

We

;

have now three

hnuina?. (fig. 1, a,

c, /"),

and

tliercfore

two

intervals or interlaminal spaces (fig. 1, 6, (/), beyond which
the chitinous skeleton oi Ih/ih-actinia echinata seldom extends.

In both instances the two intervals are converted into pillared
by the union of the ascending and descending arms of the horn-cells resj)ectively but tlie up|)er interval
is much wider than the lower one, and therefore the reticular
spaces thus formed much larger.
On examining the surface of each lamina sc))arately, it may
be further observed that many of the short conical serrated
spines of the first lamina are not met by corresponding
descending points of the second one, and therefore remain //-ee
This does not ap])ear so
(fig. 1, e, e) in the lower interval.
often in the upper interval, wdiile, of course, on the surface of

cavities respectively

;

the third or last lamina, which is that of the surface of the
.skeleton of the Ifydrartinia itself, they are all free (fig. 1,/').
Although differing slightly in height, they average about rj-^„
inch, which is twenty times less than that of the large spines
(fig. \,g), to which I have above alluded; but wliile they
consist, for the most jiart, of solid ])oints respectively, the
structure of the large spines is more or less reticular, as will

now be

particularly explained.
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In outward tbnn the large spines, Avhieli average -rV iiich in
height, resemble the small ones in being serrate, with the
but in a verpoints of the teeth directed upwards (fig. 1, </)
tical section of the whole skeleton they will be found to be
based upon a number of the smaller spines of the first or basal
lamina, which, like the rest, become lost in the general reticu;

upwards into the
This spine consists of a scries
large conical spine mentioned.
of serrulated longitudinal ridges corresponding with the horizontal radial terminations of its internal network (fig. 2), and,
lation of the skeleton before the latter rises

diminishing in number from several ridges at the base as tliey
slope inwards and upwards, are finally reduced to three or four
at the summit, which, by the union of the remaining ridges
there, thus becomes closed (fig. 2, a) so that the whole somewhat resembles a pinnacle of open gothic architecture which
is in direct communication with the skeleton below, where, as
before stated, it thus becomes based on pillars which were
once the small spines of the first or basal lamina.
Hence, if a horizontal section be made near the summit, it
will represent a stellate form in which the rays or ridges
while, a little
apjiear to radiate from a solid axis (fig. 2, a)
further down, a similar section will present a hollow axis in
comnmnication with the reticulate stmcture of the spine, which
also finally terminates in the ridges on its surface (fig. l,,^',
;

;

and fig. 2). Thus t\\^ i^oint of the larger spine is solid and
the body hollow-reticulate.
In short, if projected on a plane surface, the greater number
of ridges at the circumference reduced to three or four at the
summit would represent the septa of an asteroid polyp-cell in
a stony coral, whose intervals, in like manner, flowing from
two or three gutters at the summit, and branching out towards
a circumstance
the circumference, would also be stelliform
w^hich it might be well to remember, as it seems to be repeated
under another form in Stromatopora^ where the summits
appear sometimes to be solid and sometimes hollow, according
to the position of the section, but always with an asteroid
or stellate appearance.
The large spines are thickly scattered over the surface
among the small ones at short but irregular distances, and are
only found fully developed or largest on those parts of the
Buccinum which are not exposed to friction by the Pagurus
(by which the shell is on such occasions almost invariably
tenanted) dragging it over hard objects at the bottom of the

—

sea.

Lastly, on the surface of the skeleton may frequently be
observed a branched reticulation formed of coenosarcal tubular

—
Ilydractiiiia, Parkcria, (tiul Stromatopora.

stolons, about

-yj-s 'ncii

in

diameter

(fi;^.

wliicli licrc

.3),
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there produces corresponding grooves in the chitinous structure ; while in some parts it is almost free, and at others
covered with chitinous points (fig. 3, r), wliich arc in continuation with the surface structure of tlie skeleton.
This coenosareal tuhulation also here and there })reseiits short branches

which, from their annnlation (tig. 3, ^/), aj)pear to have been
a ringed feature which is remarkably common on tlic stems and pedicels of the llydroid
zoophytes, and one to which it is desirable here to direct
attention
a sectional point of view, viz.
As the " annnlation " consists of circular constrictions of
the stem following each other in a moniliform maimer, so,
when a horizontal section is made of this part through the
interval between the constrictions, the latter presents the
appearance of a circular diaphragm or line with a circular
hole in its centre {fig. 3, h)
and if the section be oblique,
then there is a succession of fragmentary circular lines ending
in an entire circle, completed by the addition of the cut line
at the inner end of the section of the stem to the semicircle of
the dia])iiragm, thus altogether somewhat resembling the spiral
line of a '' thread-cell " (fig. 23).
Further, it is desirable, for our present pui-pose, that all the
skeleton-structure of Ihjdractinia ecldnata should be borne in
mind, while we discard the sarcodic parts, as they may be
assumed to be destroyed long before fossilization.
Hence we should remember that the small spines remain
free on the surface of the laminae respectively, and thus retain
the conical serrated form as they appear on the surface of the
entire skeleton, while other spines arc joined to, incorporated
with, and thus support the following lamina
also, that the
large spines are hollow in the body and solid or closed at the
summit, while the structure is more or less radiated throughthe ])edieels of polynites

—

m

:

;

;

out.

Nor should

the structure of the laminaj be misconceived,
although in a vertical section they give the
appearance of a continuous layer, still this chiefly arises from
the union of the horizontal arms of the horn-cell, when viewed
while if viewed horizontally^ they
in the vertical section

inasmuch

as,

;

present the reticulation seen on the surface of the skeleton,
which is that of each lamina in succession.
To facilitate an understanding of the way in which the
skeleton of Ilydractinia echinata is developed, I have taken
the most regularly formed portion, which, as will be seen by
my illustration in the 'Annals' {I.e. pi. i. fig. 6), has very
much the appearance of that of a hexactinellid sjjonge ; but
Amni'Maj.N. Hist. Ser. 4. Vol.x'w.
4

.
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should be remcnihered

no means persistent

tliat

tins

regularity is by
on the con-

throug-liout the skeleton, but,

trary, subject to great latitude in point of modification and
When, therefore, the refpdarity may be found
irregularity.
almost ])ersistcntly in the structure of some species of Stroma-

topora, it is no indication that they were hexactinellid sponges,
but, on the contrary, that they were something else ; for 1 have
never seen the hexactinellid structure in sponges so persis-

tently regular as in these species of Stromatopora.

Calcakeotjs Hydkactiniid^.
Let us now direct oin* attention to the sti-ucture of the skeleton in the calcareous species from Cape Pahnas, which, hitherto
having been undescribed, will be given under the designation of " calcarea.^^

Ilydractinia calcarea, n. sp.

(PI.

VIII.

figs.

4-6.)

Skeleton laminifonn, incrusting, spreading, cancellous, massive, not reticular^ stony coral-like.

Composition calcareous.

Surface rough, spiniferous

spines at
the growing margin commencing in minute points of calcareous matter scattered through a sarcodic lamina of almost
immeasurable thinness, arranged more or less linearly so as
to resemble a furrowed area, afterwards becoming thicker and
rising into conical points, which, uniting more or less together,
form serrulated lines that are rendered irregular in height by
finally
some points being higher than others (fig. 4, a, d)
developing another lamina (fig. 4, c), which is suppoi'ted on
some of the small sjiines of the first, and Avhich, in its turn,
also throws up similar spines on its surface (fig. 4, e).
Upper
lamina much thicker than the lower one, having an irregular
interval between them (fig. 4, d) about 1-1 80th inch high,
which in the vertical section presents a number of arched
cavities formed by the small spines of the first or basal lamina
uniting, in the form of pillars of support, with the undersurface of the second or surface lamina, leaving some of the
spinulge still free on the floor of the arched cavities.
Skeleton
(fig. 4) seldom if ever formed of more than two laminse.
Surface of the upper lamina ridged reticulately ; ridges compressed, serrulated iiTegularly with small spines, interrupted
at iiTCgular distances by large ones (fig. 5, aauj b bb, small
spines omitted in the illustration for perspicuity) ; interstices
pit-like and without spines (fig. 5, ddd).
Large spines
about l-60th inch high (fig. 4,f, and fig. 5, a a a), variable
in shape, round or compressed, hollow in the interior (fig. 4, /^

Colour greyish

Avhite.

:

;

i

Ilyflractinia, Parkrria,

and Stromatopora.
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and fip^. C^^ a), comniunicating at the base with tlic interval
between the two laniinaj, closed at tlic summit (fip;. 4, f) ;
massive, but radiate in structure, the ends of the radii coitcs))ondinf^ to si-rruhited ridi^cs on the surface of the s])inc
{ivj^. ()), which ridi^cs diminish in number ui)wards until by
union they form the summit of the cone (fig. G, h).
Small
circular apertures, about l-6()()th inch in diameter, ])lcntifully
among the sen-ulated points of the rugged ridges and

scattered

bases of the large spines (fig. 5, ccc), which are the openings
of short tubular cavities, that respectively end in dia])hragms
with a small circular hole where they open into tlie interval
between the two laminaj (fig. 4, (jg).
Dia])hragms aljout
5-1 sooths inch in diameter, apparently continuous with
the chitinous membrane lining the internal cavities, and, for
the most part, visible through the a])ertures on the surface.
Hah. Marine, incrusting small univalve shells.
Loc. Cape Palmas, Guinea coast, Africa.
Ohs. There are two specimens of this species, viz. one on a
small ^^ure.r about eight twelfths of an inch long, bearing two
spines equally covered by the Uydractinia^ and the other on
a broken shell of the same size and kind. Each shell contains
a heiinit crab {Pagurus). They were sent to me in a dry
state
and failing to obtain, by soaking in warm water, any
return of form in the soft parts beyond that of thread-cells, I
am unable to describe more than the skeleton. With the
exception of the skeleton being massive and not reticular and
chitinous, it is otherwise so like that of Ihjdractinia ccldnata^
that, on a superficial view, it would, but for the colour, be
said to be the same species.
;

Fossil IIydeactiniid^.

We

now come

to the fossil species of Hydractiniidje, viz.

—

Michel ini and

//. cretacea, Fischer
tlie former from the
and Older Pliocene respectively, and the latter
from the Upper Greensand (Bull, de la Soc. Geol. de Fr.
t. xxiv. p. 689,
also //. pliocena, Allman, from the
1857)
Older Pliocene or Coralline crag of Suffolk to which I can
add another sj)ecies from the Upper Greensand of Haldon Hill,
near Exeter, lent to me by my kind friend Mr. W. Vicary, of
Exeter, after whom I shall call it H. Vicaryi.
//,

Upper

]\Iiocene

;

;

Fischer's species for the present, we shall
as Dr. Allman has not entered
into a sufficiently detailed description of this species for our
present purpose, I shall describe it from the specimen to which

Deferring

]\I.

commence with H. pUocena-^ and

1

have before alluded, which has grown over the outside of a

4*
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a Biiccinum, and of which I have made a longitudinal section througli the columella, leaving what was the
mouth of the shell, now marginally covered by the fossil,
shell like

entire.

irydmctininph'ocena, Allman (Geol. Mag. No. 98, August
(PI. VIII. figs. 7-10.)
1872, p. 337).

Composition calSkeleton laminated, thick, incrusting.
Surface rough, uniformly granuColour white.
lated with small conical spines (fig. 9, a, e), interrupted by
larger conical ones (fig. 8, a), generally separate, but in the
depending parts aggregated into tubercular eminences, over all
of tvhich the same granulated surface extends. Granules or
small spines obtusely conical and themselves minutely granuLarge spines (fig. 8, a) also
lated, about 1 -200th inch high.
obtusely conical, numerous, thickly scattered over the surface
at unequal distances, about l-30th inch high, and the same in
diameter at the base. ]\Iinute circular apertures, varying in
size, but averaging l-360th inch in diameter, thickly and
generally scattered over the surface between the granules
(fig. 8, c) ; granulated surface traversed by deep grooves

careous.

branching reticulately among the large spines (fig. 8, bb)j
Presenting in
the broadest about l-225th inch in diameter.
the vertical section a confused, laminated, and chambered
structure traversed vertically by narrow tubes (fig. 7, bh).
Laminaj not distinctly continuous chambers compressed, irregular in size and position, arched, and often presenting on
their floor free conical granules, or small spines, such as are
seen on the surface (fig. 9, ddd).
Vertical tubes of various
lengths (fig. 9, c), about the same diameter as the apertures
on the surface, with which in the surface lamina they may be
observed to be continuous (fig. 9, i), irregularly constricted in
their course, so as often to present a submoniliform appearance
constrictions, Avhen viewed in the entire tube, pre(fig. 10)
senting a diaphragmatic appearance with central circular hole
(fig. 10, a)
tubes terminating inwardly in apertures of the roof
of the chambers (fig. 9, ddd), and outwardly on the floor of
the same respectively, as on the surface (fig. 9, c).
Small
spine or granule solid
large spine closed at the summit,
hollow in the interior, cavity presenting a stellate form in
;

;

;

;

the horizontal section.
Size, horizontally, that of the Buccinum (fig. 7, a a) or shell over which it has grown, viz. in
this instance about 2 inches long by 1 inch broad ; thickest
part of incrustation (fig. 7, b) 5-12ths inch.
Ilab. Marine, incrusting.
Loc. CoraUine Crag, Suffolk.

;;

II\ ilinctiiiia, Paiki-ria,
(fhs.

Wy

dnirtinut
seen that
that "
rate

tli(;

description

Slnjinatupoia.
i>t'

tli(^

skeleton

5.'J

ol

////-

with that of //. /dinrcna^ it will at once bo
must ditler from Dr. Allnian where he states {Lc.)
impossible to find any character which can sepa-

tcltiiKitti
I

it is

it

(•i)iiij)ariiii^

and

jdiocnui] from the

[//.

livint::

Jli/dractinin crhinatay

Here Dr. Allman assumes that the original composition of
//, idiorena was ehitinous, and that this has been " entirely
replaced by carbonate of linu'."
liut now that the living
(Jape-I*alinas specimen shows that the skeleton o'l Ilijdracliniti
nuiy be calcareous as well as ehitinous, it seems to me much
more prol)able, as the skeleton of the calcareous species is
solid and shows no signs of fibre, that //. pliorcna, which also
shows no sigTis of fibre, was also calcareous.
)f the identity of the large and small spines of //. ph'ocena
(

with those of the living species iherc can be no doubt.
can we doubt that the apertures on the surface leading

Nor
down

to the chambers (which, although present in If. echinata, are
not so plainly marked as in H. catcarea) are equally identical
with those on the surface of //. i^Uocena. Of the identity of
the grooved reticulation on the surface of //. echinata^ where
the ca'uosarcal branched stolon-tubulation which produces it
is also j)resent, with the branched grooved reticulation on the
sui'facc of //, jdfocena (fig. 8, h h) there can also be no doubt
while the annular constriction in the descending tubes of the
latter is equally identical with the annulation of the pedicels
on the coenosarcal tubulation of//, echinata., together with the
diaphragmatic rings which are seen at the bottom of the tubes,

more especially

in

H. calcarea.

The presence

of some of the small spines on the fioors of
the chambers (fig. 9, e d) is the same, and the hollow radial
form of the internal cavity of the large spine closed at the
summit the same as that of the large spine also especially seen
in H. calcarea (fig. G, «7, Z').
So that altogether, part for part, we have just the same
formation in H. jdioccna as in the living species, while the
structure of the fossil

is

more

broken

off

by

H.
pUocena are

like that of

calcarea.

most part
and thus present a hollow interior
the summit will be found to be closed or

Lastly the large spines in

//.

for the

accident,

but where perfect
imperforate.

Hydractinia Vicaryi,

n. sp.

(PI.

VIII.

fig. 11.)

Composition siliceous. Colour
Skeleton thick, incnisting.
greyish white.
Surface rough, uniforndy granulated with
snuill obtuse spines interrupted by larger ones, over which the
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Small spines solid. Large spines
granulation also extends.
round and conical or compressed, elongated and wedge-shaped,
about l-25th inch in diameter at the base, more or less reguMinute circular
larly distant from each other (fig. 11, a).
apertures variable in size, but averaging l-257th inch in
diameter, thickly but not generally scattered over the surface,
being chiefly confined to the base of the large spines respecVertively (fig. 11, h), often connected by a small groove.
tical sections presenting traces of vertical tubes and chambers,
of which the former often contains au annulatcd core (fig. 12, Z;),
Size of specimen horizontally
but no distinct lamination.
about 1^ inch in diameter ; vertical thickness about 4-12ths
inch.
Ilah. Marine, incrusting.

Loc. Upper Greensand, Ilaldon Hill, near Exeter.
Obs. This differs from the foregoing, viz. H. pliocena, in the
larger size and more compressed form of the large spines,
which are also arranged more regularly than those of H.
pUocena ; also in the distribution of the apertures on the
surface, which instead of being generally spread over it, are
chiefly confined to the bases of the large spines respectively,
where, when the spine is broken off low down, they may be
seen to lead into tubes somewhat radiating round the base of
the spine ; also in the absence of the grooved branched reticulation so evident on the surface of H. pliocena, while the
apertures may often be observed to be connected by a small
groove which seems to indicate the ])osition of a eoeuosarcal
tube that once connected them, like that seen in some species
of Stromatojyora (fig. 21).
The situation of the apertures round the bases of the large
spines respectively resembles that seen in the living calcareous
species {H. calcarea)^ where they do not appear in the pit-like
"interstices;" also the compressed, wedge-shaped form of
many of the large spines ; while the irregular moniliform cast
or core of the vertical tubes coincides remarkably with the
same kind of mould presented by the vertical tubes in H.
pliocena.

On what this specimen was based it is impossible to say
now, as its only form is that of a broad cone covering a shapeless piece of solid, opaque flint of a whitish grey colour, which
was probably the form of the object on which it grew but
that it was laminated its thickness shows, although now there
is no trace of this lamination remaining, save in the presence
here and there of one of the chambers of the intervals with a
few of the small spines just projecting above its floor, as seen
in H. pliocena.
;

Ilyclractiiii.i,

//.

Varkcria,

and

Stroinatopora.

.OS

Since M. Fisclicr has ;^nvcii no dclailccl tlciscriptinn of his
crctacca, it is impossible to say it" this bi: the same

species.

PxVRKEiiiA, Carpenter.

(PI.

VIII.

figs.

18-17.)

Wc

now come to Pdrkeria, whose skeleton was formed not
of solid material, like that oi Ht/dnictinui calcama and the two
fossil species last mentioned, but entirt'Iy of reticulated tissue
like that of Clutina ericopsis (iVnn.
Mag. Nat. Hist. I. c),
out of which the whole structure, architecture as it may be
termed, was elaborated without, as before stated, " core or
cortex "
in short, somewhat like a mass of " crochet knitting" or the woody fibre of a washed-out gourd {Lujf'a), to make
the similes more familiar (lig. 14)
of course supplied with
sarcode when living, which completed the cavities indicated
by the architectural arrangement. Such, then, having been
the tissue, as it may be termed, and the structure of Parkeria
while living, it may be now added that the fibre of which the

&

—

—

composed was probably homogeneous and solid, also
and the recent chitinous species
oi Hi/dracfinia, hut that during fossilization it became transformed into homogeneous, colourless, transparent calcspar (fig.
tissue is

like that of Clutina ericopsis

14, a), coated with a layer of granular yellowish calcite (fig.
14, li), so as (again using a familiar allusion) to resemble

which the string or thread would
represent the fibre, and the sugar-candy the granular incrusat least this is what is presented
tation of calcite around it
by a transverse section of the calcified fossilized fibre, but not
so in the silicified state, as the mounted section of a siliceous
Parkeria at the Museum of the Royal School of Mines shows,
where the fibre has no coating whatever. Subsequently the
strings of sugar-candy, in

;

became infiltrated with homogeneous
they had been soaked in so much wax;
and thus the whole stmcture also became entirely or partially
solidified, so as to assume the spherical form originally posOwing, howsessed by Parkeria^ but in a lajjidified state.

tissues thus fossilized

translucent calcspar, as

if

ever, to the infiltration being frequently partial, the central
portion often remains ?(rtinfiltrated, so that here the structure

composed of the coated fossilized tissue-fibre only (fig. L'}, d).
Such is the case with one of the specimens I possess, in which,

is

as before stated, this portion (fig. 13, d) about 5-12ths inch
in diameter, is broken across so as to expose the centre, and
was originally contained in a shell or infiltrated zone about

5-24ths inch in thickness (fig. 13, o, h), so that, when entire,
diameter of the whole specimen amounted to about

the
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From this uninliltrated Dortion, then,
10-12ths inch (fig. 13).
the structure of Pnrkcria will be chiefly describea.
It is desirable to premise that the fossilized tissue-fibre
averages about 1- 900th inch in diameter, one third of which
belongs to the core or central portion, and the rest to the
In the stems of Chitina ericopstSj
incrustation (fig. 14, «, h).
where the fibre is largest, it measures, ichen 7'ound, about
1 -900th inch in diameter
but, of course, this varies slightly
in each instance with position ; also it must be premised that the
structure of Parkeriaj which is concentric, will be divided into
;

laminte, intervals and vertical tubes, and that the two latter
increase in size outwards, so that, while the first interval
and tube are respectively l-300th and l-200th inch, the same,

rows from the centre, are respectively l-200th and l-60th
inch in transverse diameter.
Commencing immediately round about the centre, whose
structure itself will be more advantageously considered hereafter, the first lamina may be observed, under the microscope,
in the vertical section, to be composed of two layers of reticulated tissue presenting between them a line of openings, and
to be about 1 -300th incli in thickness ; after this, on progressing outwards, the thickness is increased a little, rather by
the addition of more tissue-fibre than by the enlargement of
the openings.
These are the openings of " passages running
at right angles to the plane of section," which Dr. Carpenter
(to whose faithful descriptions and illustrations in the ' Philosophical Transactions,' Z. c, I shall often have to refer) likens
to " communications between the contiguous series of chamberlets in AheoUna " {ojy. et I. c. p. 730) ; but they are more
five

analogous to, if not homologous with, the openings observed
in the horizontal lamina of Tuhijjora musica, as will be better
understood hereafter. But to return to the thickening of the
lamina in progressing outwards, this may be observed, as
:

before stated, to be chiefly owing to an increase in the amount
of tissue-fibre, that, rising into pillar-like forms on the outer
surface of the basal lamina, may be seen, in the vertical
section, to grow out in tlic same way, on both sides of the
succeeding laminae, so that, where meeting their vis-h-vis, they
form pillars of support to, and where not meeting remain
with free ends in, the interval.
In the first three or four intervals, this outgrowth of tissuefibre from the laminai is almost entirely limited to cylindrical
pillars scattered irregularly through the intervals, which, when
broken, may be observed to be hollow and to extend simply

from one lamina to the other (figs. 13, d and 17, Z*). These are
the "radial tubes" of Dr. Carpenter.
They increase in
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slightly in size outw^irds
so that while they
average transversely about 1 -.'}()( )th inch in diameter near the
centre, their cavity is about l-12r)th inch in transverse diameter at the circumference of a 8j)ecimen of Parkeria
inch
On progressing outwards, these cylindrical
in thickness.
pillars, for the most part, lose their individuality from the
increase in quantity ot the tissue-fibre, which involves those
;

H

its course as the latter assumes a columnar disjxjsition,
increasing in size outwards.
The columns so produced thus
radiate from the centre to the circumference, and, arching
towards each other in all directions as they arrive at each
lamina, appear to divide the " interval," in the vertical section,
into a number of chambers.
These are the " cliamberlets " of
Dr. Carpenter.
So long as the vertical tubes retain their individuality that
is, in tiic first three or four intervals, where they are not obscured by the additional growth of the tissue-fibre (fig. 17, h)
they, with the laminae of Parkeria, closely resemble the lamina?,
intervals, and tubes respectively of Tuhijwra mii^ica, especially
as the whole structure of the latter is elaborated out of a
similar tissue; but besides being almost incomparably larger
(that is, while the lamina, intervals, and tubes in Parkeria
are at the })art mentioned res})ectively l-900tli, l-2()0tli, and
l-90()th inch across, those of 7'. mnsica are l-24th, l-4tli, and
1-lOth inch across, the cross diameter of the interval indicating
the length of the tube in each instance), the tissue of T. musica is
not reticulated but sieve-like and laminiform, all the holes being
on the same plane and of all kinds of sizes, precisely like the
structure of the calcareous tissues in the Echinodcrmata.
The radiating tubes of T. musica, too, are for the most part
0])j)Osite each other, so as to appear vertically continuous for
a long distance, although internally their cavity is frequently
intcrruj)ted by a diaphragm of the same sieve-like tissue,
which is for the most ])art just below the lamina; and it is
worth noticing that while the openings in a vertical section
of the lamina of T. viusica resemble those in the lamina of
Parkeria, they are also present in a ring-like form inside the
tube of T. musica opposite the lamina that is, just above the
diaphragm ; so that the radial tubes, as in Parkeria, were in
communication with the ])assages in the centre of the lamina,
and not so continuously hollow as at first sight they would

in

—

—

—

ap])ear to be.

Having now described Parkeria from the

vertical section,

us tuni our attention to the surfaces of the lamina (that is,
an examination
the outer and inner surfaces), concent rically
which the same ?/niufiltratcd specimen renders comparatively

let

—
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easy, as the outer surface of this (fig. 13, c) represents the
outer surface of the hamina and the inner surface of tlie cover
or shell (from which tlie ?</anfiltrated portion came) the inner
the fracture or separation having taken
surface of the lamina
place through the centre of the interval concentrically.
Taking the outer surface first (fig. 15), we may obsei-ve
that the jJoor of the interval, which is the outer surface of the

—

lamina, meanders almost continuously (that is, without interru])tion) round the ends of the broken radiating columns of
tissue-fibre, with which it contrasts strongly for this reason,
viz. that while the floor presents a continuous even surface of
unbroken reticulated tissue-fibre, that of the broken columns
enclosing the radial tubes is rough and jagged from fracture
(fig. 15, a).
As for the ends of the radial tubes, they appear
indiscriminately scattered all over the concentric surface, sometimes broken through, as in tlie broken columns especially, at
others ending on the sm*face of the floor naturally, thus appearing to be entirely independent, in position, of the columns
(fig. 15,Z>).

On the other hand, if we turn om* attention to the roof of
the interval, which is the inner surface of the lamina, we see
the same thing repeated, except that the roof is more angular
and this, with the comparative flatness of the fioor, accounts
for the arched appearance of the interspaces between the
radiating columns observed in the vertical section.
Returning now to the proper nucleus or centre, all that I
can state of this is, that when the Parkeria commences growth
on a foreign body it does so just as Ilydractinia that is,
beginning with a simple lamina, which, so long as the coneeutiie layers continue to be not large enough to surround
the foreign body, foims an incomplete circle, resembling
a horse-shoe
but when the span or diameter of the concentric layer is sufiiciently large to embrace the foreign body,
then the growth goes on in continuous lines, viz. commencing elliptically and becoming circular outwardly (figs. 13, J,
and 17, i). I now allude to a foreign body such as that in
fig. 13, viz. about l-24tli inch in diameter. What the natural
nucleus of Parheria may be I am not prepared to state, as it
is difficult to be certain, when the foreign body is very minute,
whether there is one present or not, or one through which the
section may not have passed.
But in cases where there has
apparently not been any foreign body, there the nucleus has
presented itself under the form of minute reticulated tissuefibre, more condensed in some than in other ]mrts.
;

—

;

On

this point,

however, depends an important argument as
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whether the " primordial
chainber-cune " of Dr. Carpenter is, or ia not, a fureij^n hvdy
It is a foreign
ami not the natural nueleu.s of Parker ia.
body. Out of the seetions of Parkcria that I have examined,
one of which id in my own poscession, by far the greater
number present a fragment of a concamcrated test like that of
a minute Nautilus or Ammonite, in whieh more or less septa
Moreover the interior of the chambers
are tlistinetly visible.
of the fragment is tilled with transparent calcspar, the lamina
of white shell-substance surrounding it being still present and
contrasting strongly with tiie grey tissue-tibre of the Parkeria^
which only begins to make its appearance outside the concamcrated test, as the ^homogeneity of the calcspar filling the
The instance in my own
interior evidently demonstrates.
possession presents itself in a spherical specimen of Parkcria
f inch in diameter (tig. 17), where the foreign body consists of
a fragment of a nautiluid shell whose transverse section represents a h)^)erbola with its apex in the centre of the Parker ia^
on which the structiure of the latter has evidently commenced
growth (fig. 17, o). This h}^3erLola is 5-4Sth3 inch high and
4-48ths inch in diameter at the base, while the concavity of the
seiJtum, of whieh only one is visible, is a little more than
4-48ths inch from the apex. The chamber thus formed between the septum and the apex of the hyperbola is filled with
calcspar and immediately outside the septum the reticulated
tissue-fibre of Parkeria (fig. 17, i) is as distinctly visible as its
absence is distinct within the septum.
After this, it may be stated that Parkeria is seldom without
some foreign body either about its centre or in some part of its
structure between this and the circumference, sometimes
singly, at others in plurality ; while sometimes it appears to
have grown round the extremity of a cylindrical body ~ inch
or more in diameter, and sometimes roimd a cylindrical body
of this kind which has traversed or transfixed it. But in most
of these instances the foreign bodies are made up of minute
Foraminifera, sponge-spicules, and fine material which looks
How this is to be explained I am
like j)art of a sea-bottom.
But the tissue-fibre itself is often filled up with
ignorant.
such material, which appears to have become incorporated
with it during growth.
Lastly, we come to the natural surface of the full-grown
Parker in, or to that of a specimen 1| inch in diameter; and
this may be observed to be formed by the ends of the radiating
cohunns of tissue-fibre, which, at the circumference, rise above
the rest of the structure into little circular convex eminences,
varying in diameter under l-24th inch (fig. 10, «), and possessto the real nature of Parkrrfd, viz.

;

'
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ing an irregular radiated structm-e, in tlie midst of which,
as well as in the intervals between them, may be seen the openings of one, two, or three radial tubes (here 14-1800ths inch in
diameter), in aceordance with the size of the eminence (fig.lG,i).
The difterence in diameter or size of the eminences arises from
the columns, as they progress outwardly, having to supply
ofisets or branches, here and there, to till up the increased sj)ace
caused by their radiation while the interval between the eminences is supplied by the surface of the last-formed lamina.
I regret that the illustrations are so small but the object has
been to keep them of the natural size as much as possible, for
comparison, leaving the reader to magnify them into diagrams
if he should feel so disposed.
Ohs. To say that the tissue-fibre of Parheria in its present
condition was identical with chitine in the living state would
be absurd but to say that calcareous fibre under this form
does not occur in any recent organism of this kind, and that
chitiuous does, as in Hydractinia and especially in Chitina
en'copsis, is indisputable.
Again, the uninterrupted homogeneity of the tissue-fibre of Parkeria is incompatible with the
more or less cored tissue-fibre of sponges. Moreover, that a
thick laminated chi'tinous species of Ilydractinia of considerable thickness does occur, is proved by the recent species
figured under the name of II. Icevisjyijia in the ' Annals
;

;

;

Having thus

identified the tissue-fibre of Parkeria,

we come

developments and here again
we have undoubtedly the " tubes " foreshadowed in our description of Ilydractinia, and identified in those of the fossil species

to its structural or architectural

;

(viz. //. liliocend), indicative of a coenosarcal stolon-tubulation
united throughout the interior, and finally opening on the surface.
As to the " annulation " seen in the latter, that could
hardly be expected, from the irregularity of the reticulated
tissue-fibre ; at the same time, if every individual were exactly
alike, there would be no occasion for specific distinction.
The possibility of Parheria being a species of Foraminifera
"
rested chiefly on the presence of a " primordial chamber-cone
and the tissue-fibre being arenaceous like the composition of
Lituola, &c., which have both been shown to be untenable;
while the absence of a primary or embryonic chamber in the
centre and the presence of reticulated tissue-fibre in its stead,
together with the neighbouring structure that I have mentioned,
the elaboration of the whole of the architectural structure of the
test out of reticulated tissue-fibre, and the presence of one or
more comparatively large foreign bodies in the midst of it are
all facts, so far as my experience extends, singly or all to-
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in tlic structurt' ot' recent or fossili/.nl
niiiiarall('lt'(l
Fdraminitera.
honiogonoity of the ti.s.suc-fibrc in
Ijjvstly, the general
Pttr/rcn'a is incompatible with the general or partially cored
fibre of sponges, to say nothing of its uniformily in size, as
before mentioned.
It may be a question, by-and-by, when wc
come to Sfroimifopora, how far the radial tubes of Pdrkcrin
extended continuously in a vertical direction that is, whether
they went beyond two successive lamiiue.
If they were like
those of Tit/u'/tora miu^ica, they did not do so
for although
those of 2\ mnsica appear to be continuous through a great
many successive laminaj, they will, if examined interiorly, be
found, as before stated, to possess a diaphragm close to each
lamina, which thus divides them into a great number of partiAgain, in the fossil species Ihjdractiaia pllocena the
tions.
radial tubes seem, from their length in the vertical section,
(fig. 7) to pass through several successive lamina} ; but <mi
reference to the illustration (fig. 9) it is evident that this may
be explained by their openings respectively in the floor and roof
of the interval or chamber (fig. 9, d^d) being frequently o/>y;r>site each other.
So in Stromatoiwra, the vertical continuation
of the tubes is no indication of their having been continuously
However, in the
hollow, any more than in Tidnjwra musica.
hydroid polyp Tuhularia indivisa the tubes are not only
continuously hollow for 6 to 12 inches, but separate, and equal
in diameter to those of Tuhipora musica, viz. l-16th of an
inch (llinck's Brit. Ilydr. Zoophytes, p. 115, pi. xx.).

^('thcr,

—

;

Species

o/Parkeria.

Besides the spherical foi-m of Parkeria, which, for distincmay be named P. sjducrica, there is a bossed form,

tion sake,

in which the surface projects into a number of large, circular,
convex eminences, which might be designated P. nodosa. In
structure, the latter appears to differ from the former in the

wavy

disposition of its laminaj (which, of course, follow that
of the surface) from the very centre, showing that this form is
There is
concurrent with the commencement of its growth.
also another fonn in the Cambridge Greensand, of which my
and this fs cirfriend Mr.
J. Sollas gave me specimens

W.

;

—

that is, biconvex or lenticular. It might be
cular compressed
Possibly there are other varieties,
designateu P. compressa.
which may hereafter be recognized.

LOFTUSIA

As

(fig.

18).

regards Loftusia {L. pcrsica, Brady), which appears to
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have been so nearly allied to Parheria that, if one can be
to have been allied to Hydractinia, the other must
follow, there can be no doubt that the general structure of
Loflusia is spiral and not concentric but then, as ]\Ir. Bradystates, and as I have verified by my own observation in the
transverse and longitudinal sections of this fossil respectively,
there is no "primordial" cell or embryonic chamber in the
centre {I.e. p. 744), but, in its place, a minute "network"
This, as I have also just stated, has not in my ex(p. 745).
The
perience any parallel in recent or fossilized Foraminifei'a.
As
latter always begin from an embryonic cell or chamber.
regards the "imperforate nature" of the lamina (" spiral"),
which is synonymous with "primary wall," as stated in paragraph 37, p. 746, this appears to me to be contraindicated at

shown

;

the commencement of par. 42, p. 747, wherein we may read,
that " the layer immediately within the primary wall adds
greatly to its strength, not only from the additional thickness
it imparts, but also from the connexion its septal [? tubular]
prolongations establish heticeen the successive whorls " (the

mine).
That the tubulation, or "radial tubes," did
respectively communicate with the outer or " parallel tubular
columns" of the accessory structures of the preceding and following whorls, especially towards the "end of the central axis"
in the long section, is made evident by figs. 1 and 3, pi. 79 {I. c.) ;
for Mr. Brady's descriptions and illustrations of Loftusia^ like
those of Dr. Carpenter of Parheria^ are equally faithful ; and
italics are

hence I cannot help thinking that, if Mr. Brady had had the
advantage of an z/ninfiltrated specimen of Loflusia^ wherein he
might have looked down u]5on the surface of the spiral lamina
instead of against a vertical section of it only, the two layers of
which the lamina is composed, and between which are situated
the " openings " as in Parheria^ would have been found to be
equally i:)erforated^ although, as I have before stated, in
Hydractinia they appear respectively, in the vertical section,
to be the edges of a continuous membrane or layer (see p. 49).
Indeed I have now (thanks to the kindness of Mr. Brady in
sending me a specimen) been able to demonstrate this satisfactorily, by having ground down and polished the round
exteinal surface of a Loftusia in such a way as to cause the
convexity to present the fine cribriform structure of the spiral
lamina, while the latter is suiTOunded on all sides by the
coarser one below or, rather, w^ithin it, just, in fact, what Mr.
Brady himself has represented in his pi. 71. fig. 1, c.
The
existence of this cribriform structure is further eonfii-med by
the weathered surface of the specimen of Loftusia in the Museum of the Geological Society of London (which, through the
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kind lu'lp ot" my frit'iid ^Ir. Dallas,
iiave liecii pcrmiltc*! to
examine), wliosc graiuilatiMl siiriacc, close to the e<ljj;e ot" tlic
seel ion, wlierc it can be identilieil with the h(])iral lamina to
which it beloni^s, when viewed with the microscope, aided by
the addition of a little Avatcr covered by a thin glass disk for a
tem])orary varnish, presents the same reticulated structure with
(what were) the circular apertures, now filled with trans])arent
calesj)ar, varyini;" tVom 1- to 4-lS(KMhs inch in diameter.
Tiiis,
in comparis(Mi with the diameter of the apertures of the radial
tubes (viz. 14-lHOOths inch) on the natural surface of a
Parkeria 1^ inch in thickness, seems very small; but then it
should be remembered that towards the centre of the Parkeria
this aperture is not more than O-lSOOths inch in diameter,
while in Ili/drnctinia calcnrca the aj)erture3 do not exceed
I

.'U-lSOOths inch, and in //. ccliinata the ccenosarcal stoloniferous creeping tubulation is only 5-lSOOths inch in diameter,
&c.
So that, after all, these apertures on the surface of
Lofiusiii were not relatively small.
Com])aring the radial tubes in Loftusia with the single one
that unites the successively enclosing chambers of the ovoid
Foraminifera termed " ElUpsoidina^^^ as Mr. Brady has done
748), would lead one to infer that they finally opened on
the surface of Loftusia as in Parker m, which is just what
might be expected, although not actually stated by Mr. Brady.
Undoubtedly there is a great resemblance between the spiral
growth of Loftusia and that of the Foraminifera generally,
especially AlvcoUna) but here the resemblance ends; while a
" s])iral growth " is by no means peculiar to the Foraminifera.
(j).

Tiie general form also oi Lofusia is elliptical, as xwAlveoluw^
but instead of the sigmoid longitudinal lines dividing the surface of Alceolina into segments like those of an orange, with
transverse parallel lines between them, we have in Lofiusia a
minutely granulated surface, irregularly bossed, and sprinkled
with ])apilliform eminences about l-50th inch in diameter
(fig. 1<S, a, }>).
At least this is what may be observed in the

large specimen of the Geological Society's

And

Museum.

should be remembered that, in studying the
fossil structure, the white parts or lines represent the substance
of the test, and the dark ones the intervals Avhicli were
at the same time, that a white line
occupied by the sarcode
may be merely the cylindrical wall of a dark interior, as seen
in the radial tubes of Parkeria under section.
That Loftusia was irregularly bossed during growth may
also be seen in the section, which in this respect serves to confirm what, on the surface, might be doubted, from the quantity
of matrix left about the specimens, consisting almost entirely
here

it

;
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of minute Foraniinitera and rounded objects which might be
But wliile
confounded with the proper surface-elevations.
the sections show that the surface was an irregularly undulating one, it also seems to show that the bosses for the most
part originated from the accidental incorporation of a larger
foreign body than the animal was accustomed to enclose.

AVith reference to the icscmlAcincc oi Ah-eolina meandrina
Annals' (1876,
stated in my paper in the
vol. xvii. p. 192), that can only be taken now for what it is
The former is undoubtedly a species of Foraminifera,
worth.
to Lojiusia, as

'

the latter not.
As in Parkeria, there are many foreign bodies to be observed
in the test of Loftiisia^ probably arising from its unfixed
habit in the bottom of the sea, where it would be constantly
rolling about in contact with small objects which it might
thus incorporate during growth, after the manner of Sponges
under similar circumstances. Indeed, as many specimens of
Parkeria present foreign nucleiform portions which are filled
with sea-bottom onli/, so does Loflima and not only this, but
in some instances, both in Parkeria and Loftusia, there are
parts of the tissue-fibre structure which are almost obscured by
the quantity of foreign material (sand, &c.) incorporated with
;

it

during growth.

While, then, there can be

little

doubt that Loflusia was no

species of Foraminifera than Parkeria, there may be
doubt as to the nature of the substance of which the test was

more a

since I see no means at present of determining
whether this was calcareous or chitinous, from the metamorf)hosis which the original structure has undergone by crystalfoiTued,

ine infiltration.

Finally, although it has been stated that Loftibsia cannot be
considered a species of Foraminifera, it should be remembered
that its spiral structure is so much like one that it seems to
indicate a close relationship between the Rhizopoda and the

Hydrozoa,

ex. gr.

?

We

Amoeba and Hydra.

Brady a

tergestina, Stache,

MS.

(from the Lower White Chalk of
now come to a
Dover) which forms an important link in our series, since it
not only presents the coenosarcal stolon-tubulation of Hydractinia echinata on its surface, but the tissue-fibre of Parkeria
throughout, and the vein-like stellates wliicli are so characteristic
of the Stromatopora.
It belongs to tiie British Museum ; and
through ^Ir. II. Woodward's kind help, I am enabled to give
the following description of it.
fossil
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bossed with four or
unequal size and hei^^ht, which

irn\L,ailaiIy sul»<^lnl)ular,

inonticular cininenccs
cacli other at their

ot"

circumference3 rcspeetlvcly.

Com-

Colour whitish grey. Surface granulated
from the wcatiicring of minute reticulation formed by the
anastomosing of delicate tissuc-tibrc tissue-fibre like a mass
of crochet-knitting, the thread of which is about 3-1 SOOths inch
in diameter, and the interstices a little more, viz. about
5-lSOOths inch in diameter; opaque, whitish on the surface,
transparent in the interior, but not coated with granular calcspar
as in Parl-eria presenting circular apertures about 12-1 SOOths
inch in diameter (now filled up with calcareous material),
densely scattered at variable distances from each other on the
sm-face throughout the tissue-fibre also a stellate arrangement
of branched grooves which, radiating from the summit of each
boss or eminence, finally mingle in their ultimate divisions
with those of the surrounding eminences but with no appearance of aperture on the summit
crossed by a creeping,
branched, tortuous, dendriform fibre in prominent relief, which
appears to be independent of the grooves, although in intimate
relation with tlia tissue-fibre, which it penetrates or issues from
here and there, sometimes dipping under a portion to appear
again after a short distance, and sending off laterally minor
branches throughout the whole of its course largest branches
about 10-1800ths inch in diameter, cylindrical, and composed
of a thin opaque layer externally, filled witli transparent calcspar interiorly.
Internal structure consisting throughout of
the same kind of delicate, anastomosing, tortuous tissue-fibre
seen on the surface, traversed by straight circular tubes from
5- to 12-1800ths inch in diameter and at variable distances
from each other of 5- to 20-1 SOOths inch, which assume a
radiating direction as they increase in number with their
distance from the centre to the circumference, where the last
open on the suifaec by the apertures above mentioned, or did so
Each
before they were fossilized and filled with calcspar.
tube now composed of a white opaque cylinder filled with transparent calcspar,- the centre of which is also opaque and clouded.
width of
Size of specimen | inch in its greatest diameter
widest grooves, that is, at the summit of the boss, l-24th inch
position calcareous.

;

;

;

;

;

;

;

in diameter.

Hah. Marine.
Loc. Dover.

Lower White Chalk.

am informed by ]\Ir. H. Brady, who had previously sent
examination a thin slice of a fossil similar to th.at above
mentioned, that Dr. Stache, of Vienna, has described and named
lie obtained his speciit, as above stated, " provisionally."
Ohs. I

me

for

Ann.&Mag.

N. Uist. Scr.

4.

Fo?. xix.

5

;
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mens from a limestone deposit on tlic eastern sliorc of tlie
Adriatic, near Trieste, whicli deiwsit he has called " Liburnisclie
Stufe," and considers intermediate between the Upper CretaPossessing this thin slice
ceous and liower Eocene strata.
onlj, I, of course, am not able to say if it be the same species
as that from the Lower Chalk of Dover, although tlic contour of the section, its size, colour, composition, and structure, so far as the tissuc-tibre goes, appear to be identical
but the " thin slice " presents no trace of radiating tubes,
altliough the tissue-fibre is more neatly defined, and there arc
evident, although indistinct, lines of concentricity which do
Then Mr.
not appear in the British-Museum specimen.
Brady also states that his example cannot claim to be a ty^Q
specimen ; and tlierefore, for the present, the question must

thus remain undecided.
However, this does not interfere with the facts which the
English fossil supplies ; and the fii'st is the presence of the
"branched, tortuous, dendriform fibre in prominent relief" on
the surface, which is precisely like that whicli the crenosarcal
stolon-tubulation on the surface of a specimen of Hi/dractinia
echinata, picked up on the beach here (Pl.VlIl. fig. 3), would
represent if fossilized, even to the annulation, which, although
ill-defined, also appears to be present in one portion of the
;
next to this, the reticulated anatomosing tissuewithout incrustation, of which the fossil is composed,
which, with the radiating tubes, at once establishes a close resemblance betsveeu Bradya tergestina^ Favheria^ and Stromatopora ; lastly, the stelliform branched systems of grooves
respectively (which were probably tubular in the recent
organism), on the summit of the eminences, are identical with
those seen on the surface and summits of the bosses in Stromatopora.

structure
fibre,

on the summits of the bosses
Parker la nodosa] but Mr. E. T. Newton,
who kindly undertook to examine the specimen at the Museum
of the Royal School of Mines, as well as the still better one at
the British Museum, states in his letter of the 2nd of October
while he gives a
last, " I cannot see any trace " of them
rough sketch from memory of a specimen in the Cambridge
j\Iuseum with much larger bosses, indeed not altogether unlike in shape, but much larger than those of Bradya tergestina^
stating, at the same time, that he had seen a specimen in the
British Museum on whicli " there are certain irregular prominences and from these vein-like markings are seen spreading
out somewhat as in Stromatojyora.''''
This was the specimen
pbove described, which Mr, H. Woodward, having since had
I

had hoped

to find the latter

respectively in

;

;

Ilydractinia, Parkoria,
it

sliced

and

polLslicd,

and Stromatopora.
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tion.

AVhcther the tissue-fibre of this fossil was calcareous or not,
unable to decide, further tlian that, if rif^ht in identifyin*^
the " branched, tortuous, dendriform fibre" on the surface of
I

am

the fossil with the cocnosarcal stolon-tubulation of Jlydractinia
the former also may have undergone the same
change that is, from chitinc to carbonate of lime.
I have stated that there are boss-like projections iiTCgularly
scattered over the surface of Loftusia persica, corresponding
with a wavy condition of the sjiiral lamina o])])osite them in
the section, and that they also bear branched lines i-unning
over their summits respectively, which look like traces of the
stellate systems seen in Bradya and Stromal opora (fig. 18, c)
;
but I have also added that most of these appear to be accidental.
How far the reason I have assigned for this may be
accepted, remains for future observation to detei-mine.
It might be said that Bradya tergestina is a Stromatopora ;
ecliinataj

—

but if so, Stromatopora is handed down to us in Parkeria ; for
the tissue-fibre and radiating tubes in Parkeria are, in a tangential section, identical with those both of Bradya and Stromatopora.
I regret that the fossil reached me after my plate of illustrations to this paper had been filled up but a diagram of the
tissue-fibre would only be a repetition of that which is given
of Parkeria in fig. 14, minus the incrustation ; and an almost
facsimile of the stellates may be seen in fig. 19, making
allowance for the larger size and lesser number of bosses in
Bradya tergestina ; while the branched fibre in prominent
relief on the surface is represented in the coenosarcal tubulation of Ilydractinia echinata (fig. 3).
D'Orbigny gives a figure, viz. Stellispongia variahilisj
very much in appearance like the above fossil, which is stated
to extend from the Trias (Salifdrien) to the Eocene (Suessonien) strata inclusively (Cours ^l^jment. de Pal^ont. et d. Geologic, t. i. p. 214, fig. 338).
;

-

Stromatopora.

My friend !Mr. W. J. Sollas, who has for some time past
been directing his attention to the diflferent species of Stromatopora within his reach, and who has generously presented me
with some specimens, and brought to my notice others, had,
from the regular hexaetinellid structure of one in particular (to
which

I shall return hereafter), been, like myself, inclined to

the idea that

it

was

originally a Sponge.

But when
5*

I learned

—
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from Prof. King, of Galway, and Mr, Sollas, too, that some of
these spechnens at kwst preseiiteil a rcticnLated structure, it
struck me that they might Ije alhed to Parkcria.
Under tliis impression, I paid a visit to my friend Mr. Vicary,
of Exeter, in whose beautiful collection (the more beautiful, too,
because it has been made subservient to researches in geology
and paleontology) I knew there were several specimens of
Stromatopora from the Devonian Limestone, especially a large
conical one, about 6 inches by 4 in its greatest diameters, in
dark, almost black, limestone, with a bossed surface not unlike
the bossed form of Parkcria to which I have before alluded.
Having found my friend, as usual, only too anxious to place

every thing in this Avay at my disposal, I examined this specimen, as M^ell as another of the same kind, which, although
imperfect, had retained a portion of the bossed surface from
which a polished section had been made imonrds vertically^ so
this direction,
as to show the structure of the Stromatopora
when I became impressed with the resemblance of the wavy
character of the concentric lines to that oiParheria nodosa^ and,
on turning to the surface itself, found this granulated also like
that of I\irl-eria, arising from the Aveathering out of the interMoreover, on
stitial matter of the same kind of tissue-fibre.
the summit of each of the bosses just mentioned is a stelliform lineation, whose arms descending in a branched, radiating,
subdcndritic form, meet in their ultimate divisions those of the
neighbouring stellates while over the whole surface, bosses
and all indiscriminately, are iiTCgularly scattered small papilliform elevations about l-96th inch in diameter, but of variable sizes and at variable distances from each other (fig. 19,
aa^ hh). The stellate lines, together with a similar papilliform
eminence in the centre, about l-48th inch in diameter, and
the papilliform eminences throughout, are chiefly made up of
transparent calcspar, which contrasts strongly from its homogeneity with the surrounding tissue-fibre, indicating that originally all these parts were holloic
besides this, the more
superficial lines of tlie stellate are rendered more evident by
being slightly raised above the general surface so that they are
not grooves like the stellate lines of Bradya tergestina.
The
stelliform systems, which are a well-known feature of Stromatoporaj have already been foreshadowed in the description of
Bradya tergestina, and perhaps, as has before been stated, in
a rudimentary form in Loftusia pe.rsica, if not also in the subradiating lines on the eminences of the surface of Parkeria
sphoerica and, through the plane projection, of the large spine
oi Hydr actinia echinata^ as before mentioned (p. 48).
But be this as it may, it appears here, as vrell as in Bradya

m

;

;

;

—
;

llydractinia, Parkc'iia,

and Stromatopora.
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under a tbrni ho like the vents on several kinds of
where they are outlets of so many systems of simer-

tfryestina,
yijon-^es,

radiating, branched, excretory canals (which, albeit in their
natm-al state they are grooves or gutters in the dermal structure of the sponge converted into canals by the dermal surcode
and rising more ur less into monticular eminences respectively,
more or less regularly arranged, become mere gutters, as
in Dradija tenjcsttna, wluMi all the soft or sarcodie parts arc
iieial

abstracted, but,
relief the

if tilled witli

same form

mineral material, might present in

as in the Stromutopora to whicli 1

have

just alluded), that, as stated respecting the near proximity of the

Hydrozoa and the Rhizoi)oda {Amceba and Hydra), in regard
we might also add here
tliere is a near ])roximity between the Hydrozoa and the
Spongida, wliereby the stellatcs of Stromatopora might have
to the S[)iral structure of I^oftusia

:

been excretory canal-systems in each instance, although the
more to the Hydrozoa.
When we consider that all animal forms are evolved out of
simple, apparently structm-eless sarcode, whether passing or
permanent, it is not more suqirising that such sarcode should
possess the power of movement than that it should be able to
assume a definite and beautiful form by movement, ex. (jr. the
Sjiongozoon, which, at one moment is a flagellated infusorium
and at another a polymorphic piece of sarcode like an Amceba,
or the test of Foraminifera, which is produced by an animal
a]>parently differing very little from a polymorphic Amahaj and
it is not strange that the Hydrozoa, which are so near the latter
in the scale of organization, should evolve similar forms.
The next object to which Mr. Vicary directed ray attention
is part of a large specimen of a Stromatopora that is subinjilt rated on the surface, and presents iii a most striking manner
the vertical tubes and transverse lamiiue coated with granular
calcspar, very like that of the tissue-fibre of Parker ia.
With
the advantage of thus knowing the exact position relatively of
the tubes and lamina?, it was not difiieult to griiul down a
fragment of this vertically to the tubes and to the laminaj respectively. Thus was obtained a direct view of the ends of the
tubes on one side (fig. 20), and a longitiulinal section of them on
the other (fig. 21, a).
In the former the tubes were observed
to be intimately connected by direct intertubular communication of a smaller kind (tig. 21, Z*), like that uniting the apertures
on the surface of //. Vicaryi, and to be scattered throughout the
rest of the structure pertains

mass of

reticulated tissue-fibre indiscriminately

—

that

is,

in the

midst of the stellatcs (which are also present here and there
for, of course, on every layer they are formed, although
covered in by the following one, and thus in horizontal or tan-

Mr. H.
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gential sections must appear throughout the fossil), as well as
between the stcllates while the lateral section of the tubes
showed that thoy were continuous through several laminaj,
;

and possessed of the diaphragms (fig. 21, a) seen in II. i)lio(lig. 10, a), and identified herewith the annulation of the

cena

cccnosarcal stolon-tubulation oi Ilt/dractinia ecliinata (fig. 3).
Although, however, the tubes themselves appear continuous,
their interior may be, and evidently is, divided hy diaphragms
of some kind, as before noticed in comparing the radial tubes
The " inteituof Farkcria with those of Tuhipora viusica.
bular communication " is a feature of Syringopora.

Here it should be remembered that there is a marked difference presented by the structure of Stromatopora in the vertical
and horizontal sections that is, while the former represents a
series of vertical lines cut at right angles by horizontal ones, the
latter represents nothing of the kind, but a mass of minutely
reticulated tissue instead, sprinkled over with the truncated
ends of the radiating tubes and more or less fragmentary
remains of the stellates. It would therefore be impossible to
learn the vertical stnictm'e from the horizontal one, and vice
versdj here, any more than in Parheria and Lqflusia.
In the section of another specimen (fig. 22), called by Mr.
SoUas Syringopora^ the apertures of the truncated radiating
tubes, now filled with calcspar (fig. 22, J), are larger and confined to the area between the stellates (fig. 22, a) ; while the
;

latter, structm'ally, are often

closed in the centre, indicative of

having been continued throughout,
as we have seen in the larger species of Hydractinia echinata^
&c., together with those oill.pliocena andi/i Vicaryi. Again,
on account of this section having been made a little obliquely
to the horizontal plane, the lines of the " annulation " have
been brought into view most convincingly, so much so that,
from the large size of the tubes, they present the spiral appeartheir central tubulation not

ance of annulated gonothec£e in the Hydrozoa cut slantingly
the parietes of the tube do not show a corre(fig. 23)
sponding annulation I cannot explain ; but in //. Vicaryi this
is also the case, altliough the casts of these tubes within them
are distinctly constricted (fig. 12, i).
\\\II.p)Uocenaj however,
where there is no cast and nothing but a hollow cylinder, the
constrictions are equally evident (fig. 10).
The largest specimen of Stromatopora seen by Mr. Vicary
in the quarries of the Devonian Limestone in Devonshire, he
thinks must have had a hemispherical radius of 2 feet.
.

Why

Stromatopm-a

striatella (figs.

Subsequently Mr. Sollas brought

me

24

&

25).

a specimen of Stroma-

Ilydractiuia, Parkeria, a/tJ Stroniatopora.
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obtained from the Silurian tbrniation at
coniposed ot" yellowish-grey eonipact linieHtone, cylindrical in turni, obtusely conical at the IVee end, and
truncated at the lixed one, Avhich is fractured, about /3 inches
long and 1^ inch in diameter; granulated on the surface and
covered more or less with papilliform eminences, each of which
(about l-20th inch in diameter) appears to have had an ojjcning
in the sunnnit, about 8-18U0ths inch in diameter, now filled up
with calcspar (Hg. 24, ^), in the midst of which are stellated
(fig. 24, a) with centres respectively about
of an inch apart, and
composed of radiating branched grooves in the surface, whose
ultimate divisions meet those of the neighbouring stellates; each
stellate also appears to have had a papilliform eminence in the
centre, about 24-1 sooths inch, with tlie appearance of an aperture
in its summit about 8-1800tlis inch in diameter, now also tilled
with calcspar while i\\Q,fond ox granulated surface is produced,
as before stated, by the weathering out of the interstices of a
Internally,
reticulated tissue-fibre like that of Parkeria, &c.
on the other hand, the structure is lamiuated and concentric,
irregularly undulating in accordance with the irregularities on
It is not
the surface during the successive periods of growth.
difficult to see that the tubular spaces, which communicate
with each other in the midst of the reticulated tissue-fibre,
finally terminated on the surface; and on examining the
ce7itre of the fossil, Mr. Sollas and myself observed a foreign
body bearing very much the appearance of a fragment of an
Orthoceras (fig. 25, «) , which is at least ~ of an inch long and
I of an inch in diameter, filled wath transparent calcspar, whose
homogeneity contrasts strongly with the tortuous tissue-fibre
of the Stromatopora generally, and presenting three distinct
septa towards the largest end, with a fourth, which probably,
from its appearance, teiiuinatcs this part ; while the shell-substance on the sides presents under the microscope an obliquely
laminated structure throughout, indicative of its having been
formed of the consecutive concave layers of the septa
tonora striatella

Wenlock.

It

is

-^-

;

generally.

Obs. Now lierc we have a very similar stiiieture to Parkcn'a,
with a concamcrated shell for a foreign body in the centre,
while the surface is somewhat like that of Lojinsia, with the
stellates more evidently developed as in Stromatojwra, all in a
fossil so far back as the Upper Silurian System.
After this, Mr. Sollas showed me a fragment of a specimen
of a calcareous Stromatopora from the Devonian Limestone,
of which a polished section had been inade vertically to the
lamination, and therefore longitudinally with the tubulation.
Here the base or tissue, if it may be so called, is not fibrous
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like that of ParJceria, &c., but massive, white, and opaque like
that of Ihjclmctina j^liocena, in the midst of which the tubes,

together with traces of the stclliform systems, show themselves
dark lines filled with transparent calcspar, which, with
those of the undulating lamination indicated by broken lines
of circular holes and oblong spaces, are altogether so like that
of H. pliocoia, that the two, mutatis mutandisy are almost identical ; that is, the tubes are a little less in diameter transin

versely,

and there are

traces of the stellate systems,

which do

There are also lines of opaque white
not exist in H.jylioccna.
matter across tlie transparent calcspar of the tubes, which
indicate here and there in their parietcs the presence of diaphragms and apertures, the latter indicating the union of the
tubes by intertubular channels like that represented in fig. 21,
to which I have before alluded as a feature of Syringopora.
I have said " traces of stellates ;" but if the section had
been made horizontally or tangentially to the lamination, the
This shows that to fairly
stellates would have been complete.
describe species of Stromatoptora it will be necessary to get
their natural surface as well as their interior, if possible, and
to cut the specimens vertically and parallel to the planes of
growth respectively, thus obtaining two surfaces, which will
then satisfactorily show the form, size, and relative position of
after which oblique
the elementary parts of the stmcture
;

sections

maybe made

for further elucidation.

All this I must

leave to my friend Mr. Sollas, who has paid much more attention to the subject than I have, and whose intention now is to
publish an exhaustive account of the Stromatoporoi as soon as
time peiTQits ; hence the brevity of my remarks.
Meanwhile, to return to the calcareous specimen from the
Devonian Limestone, which Mr. Sollas presented to me as an
instance of hexactinellid structure closely resembling that of the
hexactinellid sponges, and which at the time I myself could
I now find by actual comparison
conceive to be nothing else,
that in stnicture it is almost too persistently regular for that
of any solid hexactinellid sponge with which I am acquainted.
In this specimen or species the vertical, which are the largest
white lines or fibres seen in the vertical section, are almost
continuous for a long distance, which is not the case in the

—

hexactinellid sponge-structure, and only has its direct type in
the structure of Tuhipora musica, where the interior of the
vertical tubes, as I have before stated, is inten-upted by diaphragms, and therefore not continuous, as might appear from
mere external examination while the horizontal fibres, which
are smaller, are equally continuous and hollow. Again, tui*ning
to the horizontal section (that is^ parallel with the lamination).
;

Hydractinia, Parkeria, (mil Stiomatopora.
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ends of the vertical lihres appear to be most frequently
hexagonally, with one in the centre, thus presentiii;^
respectively six horizontal anus, which, together with the
aacending and descending one, would make eight.
have also to assume, in case of its having been a
tlie

ai-rangecl

We

liexactinellid s])ongc, the ti-ansformation of siliceous into cal-

—

careous material,
not a usual occurrence ; for there art; no
calcareous s])onges with a liexactinellid structure indeed they
are all A'A/yAvsw, that is, they consist respectively of a mass of
sarcode densely charged with calcareous spicules, like a bag
of pins
only, of course, with a definite aiTangement.
But, as
I have just stated, the structure of this species, like that of all
the rest of the Stromatojwnv^ requires to be studied in all its
bearings before a correct opinion can be obtained of its original
;

—

nature.

Thus, in recapitulation, we have seen the identity that
between the recent species of Hydractinia and the
fossil species of the Suffolk Crag and Upper Greensand of
exists

Ilaldon Hill, near Exeter, respectively
then the striking
resemblance between the chitinous tissue-fibre of tlic chitinous
Hydractiniida?, especially that of Chitina ericojjsis, and thetissue-fibre of Parkeria, together with that of the radial tubes
of the latter to the radiating or vertical tubes of Hydractinia
pliocena afterwards the resemblance of Parkeria to Loftnsia.
Then the resemblance of the Lower White Chalk fossil
(? Brady a tergestina) to Parkeria on the one, and the Stromatoporce on the other side
lastly, the presence in Stromatopora
striatella, of the Upper Silurian System, of a concamerated
;

;

;

test in the centre, just as foreign to its structure as the con-

camerated test in Parkeria^ which Stromatopora otherwise so
intimately resembles.
All this chain of evidence seems to lead to the conclusion
that the whole of these organisms, both recent and fossil,
were species of Ilydrozoa, and neither Foraminifcra nor
Sponges.
But foregone conclusions with so-called

scientific men, are
too often unfortimatcly like fashion in their governing power,
since, although facts may be demonstrated, they are frequently
negatived by individuals who, if they reflected, woukl, from

their want of actual experience in this matter, be modest
where they are violent in party denunciation. At the same
time, as I have long since stated, " in proportion to the general acquaintance

with the lower animals will be the correctrespecting them, both recent and fossi-

ness of the views
lized."

—

—
Mr.
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EXPL.VNATION OF PLATE

VIII.

N.B. Figs. 1-6, 10, 12, 21, and 23 are on the scale of l-48tli to l-1800th
on the scale of l-OOth to l-1800th, and lig. 14 on the
tig.
It
all the rest ai-e of the uatiual size.
scale of"l-tHJth to l-2700th inch
should be rruumibored that the gi-ound-work of %s. 8, 11, 15, IG, 18,
and 11) is gi-auulatod, but too small to bo represented in a drawing of the
natural size; hence the white grovuid must be considered as such; the
graiuilation being produced by the weathering out of the interstitial
matter of the tortuous anastouiosiug tissue-libre of which the organisms
In iigs. 20, 22, and 24, this granulation, of
respectively were composed.
coiu*se, is liot present, as they are taken horn, fresh sections.
inch,

;

Fi(j. 1.

Hydradinia echinata. Vertical section of skeleton, magnified
composed of chitinous tissue-fibre, a, primary lamina h, pri-

j

;

d, secondary interval
c, secondary lamina
interval
small spines, free and connected with the secondary lamina respectively /, sm-face of third lamina and that of the Ilydrac-

maiy

;

;

;

e e,

;

tinia

Fiy. 2.
Fiy.

3.

;

y, large spine.

The same. Horizontal section of base of large spine «,
summit of same.
The same. Fragment of ccenosarcal stolon-like tabulation
:

closed

creeping over the sm-face, forming corresponding grooves in the latter
and connected with the interior, a, auuulation b, the same,
truncated to show the diaphragmatic form of the constrictions
'") on the part sinking into the
c, points of chitine ("horn cells
;

interior.

Fiy. 4.

calcarea, n. sp. Vertical section of skeleton, magnified ;
b, primary ina, primary lamina;
composition calcai-eous.
terval ; c, secondary or smface-lamiua (/, small spines, free, and
connected respectively with secoudai-y lamina e, spines on secondaiy or sm-face lamina /. large spine yy, chitinous diaphragms
leading from the apertiu-es on the sm-face (fig. 5, c c c) to the
primaiy interval.
a a a, large
The same. Diagram of portion of surface to show
spines bbb, area of small spines, not delineated for perspicuity
ccc, apertures leading down through short tubes respectively
d d d, interstitial fossae, smooth, not
into primary interval
spiued e e, hole of the diaphagm as seen through the aperture.
The same. Horizontal section of base of large spine. «, fomi of
columnar cavity b, closed summit of large spme.

Hydradinia

;

;

;

;

Fiy. 5.

:

;

;

;

Fiy. 6.

;

AUman, (fossil), natural size ; vertical
a a, Buccimim ; b b, Hydractifiia, showing the " intersection,
vals " in the foi-m of chambers, arranged in horizontal lines, cut
vertically by radiatiui^- tubes.
Portion ot natural sm-face, natural size, showing
Fiy. 8. The same.

Fiy. 7. Hydradinia pliocena,

:

grooves formed by ccenosarcal tubulation
c, circular area, to which the apertm-es of the surface
(fig. 3)
are added, all the rest having been omitted for perspicuity.
The same. Vertical section of fragment of surface of last-formed
"lamina and intervals," magnified, showing how the vertical
tubes on each side of the interval or chamber, being opposite,
might appear in the general section to be continuous. «, small
b, apertm-es in natural surface ; c,
spines of natural surface
annulated tubes leading dowTi from apertm-es to intervals ddd,
chambers or intervals ; e, spines remaining free iu intervals.
spines

a, large

;

b b,

;

Fiq. 9.

;

;

—

llyclractinia, Parkeria,
Fig. 10.

—

—

and
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The same.

Loug^itud'uuil section of a tube ma^itied, showing
" anmiliition ;" a, tranvorso yeetinu to sliow the diaphragmatic form of tiio constrictidu, with hole in the centre.
Jli/dracliniti Vicdri/i, u. sp. (fossil), nat. size.
Portion of natural
b, circular area, to which tho
a, large spines
surface, showing
apertures of tho surface are added j all the rest having bueu
omitted for perspicuity.
The same. Ca.st of tube, showing anmdations. a, cylindrical
form of the cavity in which the cast (i) is found.
a, infilI'arfuria xplHcrica.
Vertical section, natural size,
b, semi-inliltrated zone ; c,
trated or consolidated zone or shell
the first six lamina) of c,
joMutiltrated portion, or kernel
</,
delineated to show intervals traversed vexlically bv the radiating
tubes the innermost ellipticiU, at one end of wiiich the dark
portion represents a cavity iu which probably there was some
Kind of foreign body.
The same. Diagram of tissue-fibre, magnified to show its reticulated, anastomosing, contorted arrangement and its composib,
tion,
a, fibre, composed of colourless transparent calcspar
coating or incrustation, composed of granular, crystalline, yellowtiie

Fitj. 11.

:

Fiff. 12.

Fig. 13.

;

;

;

;

Fig. 14.

;

ish calcite.

Fig. 15.

The same.

Diagi-am of portion of surface of kernel

(fig. \?>, c),

showing
a, ends of radiating pillars of tissue-fibre
b, circular
area, to which the ends of the radiating tubes are added. Natu:

;

ral size.

The same.

Diagram of portion of natural siu'face of a specimen
a, ends of radiating pillars of
lA inch in diameter, showing
b, circuljir area, to which the ends of the radiating
tissue-fibre
tubes are added. Natural size.
Vertical section, natiiral size,
a, circle indicating
Fig. 17. The same.
b, the first six laminae, delineated to show
size of specimen
intervals travereed vertically by the radiating tubes
c, foreign
nucleus, consisting of a fragment of a Nautiloid test.
I'ortion of natui-al surface, natural
Fig. 18. Loftusia persica, Brady.
size,
a, papilliform apertural eminences of radial tubes; b,
boss-like eminence, presenting, c, a trace of branched lines across
(I-* radiating) from the simimit.
Fig. 19. Stromatupora with bossed sui'face, in black-grey Devonian
limestone.
In the possession of Mr. Vicary. Portion of natm'al
a a a, bosses presenting the " stellate
surface, natural size,
system of canals " respectively on the summit b, papillary apertures of radial tubes.
Fig. 20. Strvmatopora in grey Devonian limestone, submfiltrated. In the
possession of Mr. Vicary.
Diagram of horizontal section, natural size,
fl,
stellate systems of canals
b, ends of radiating
Fig. IG.

:

;

;

;

;

;

tuljes.

Fig. 21.

The same. Horizontal section of ends of radiating tubes, magnified, to show intertubular communication like that of Syringopora a, longitudinal section of tube, to show diaphragmatic
lines and appearance of annulation
b, intertubular communi:

;

cations.

Fig. 22, Strumatopora (Sgn'tigoporn), in grey Devonian limestone. In the
Nearly horizontal section, natural
possession of Mr. \'icary.
b, ends of the radiating tubes,
size, fl, stellate system of canals
much larger than in the foregoing instance.
Fig. 23. Tho same. Section of radiating tube, magnified, to show the diaphragmatic lines of amiulation cut obliquely.
;

—
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Stro)natopora striateUa, in yellowish compact limostone, from
Upper Silurian system. Portion of natural surface, natural
size,
a, stellate systems of canals ; h, papillaiy apertm-es of
radial tubes.
Horizontal section, natural size, showing:
Fig. 25, The same.
a,
foreign nucleus, consisting of a fi.-agmeut of a coacamerated test
like Orthoceras.

Fiff. 24.

—

V.

Descriptions of twenty-jive neio Species
By W. C. Hewitson.

q/"

Hesperidae.

When

ten years ago I described 176 new species of HespeI would apologize for doing so (knowing
the wortlilessness of descriptions unaccompanied by illustraExotic
tions) if I did not hope to figure the whole in the
Butterflies.'
I am hap])y to say that nearly the whole have
been figured; and, though I cannot now make the same
promise, since that work has come to its hundredth and
final part, I still hope to figm*e the Hesperid(e which I am
now describing in the ' Illustrations of Diurnal Lepidoptera,'
in which the Lyccunidce now make their appearance.
I may
repeat now what I stated then, that, although numbers of
Hesperidce differ little on the upperside, some characteristic
traits exist on the underside of the posterior wing ; and upon
these I have chiefly relied to enable me to discriminate on«»
from another.
rida'f I stated that

'

Hesperia Gonessa.
Alls utrinque fuscis
anticis punctis oeto hyalinis his infra angulo
anali albo fasciaque submarginali pallida: posticis infra fasciis
:

:

duabus macularum pallidarum

:

abdomine

albo.

Upperside dark brown. Anterior wing with eight small
transparent Avhite spots
two in the cell, three in a longitudinal band below these, and three near the apex
the fringe
of the posterior Aving and the abdomen white.
Underside as above, except that the anal angle of the anterior wing is broadly white, and that there is a submarginal
series of indistinct pale spots, and that the posterior wing has
two submarginal series of similar spots.

—

:

Exp, 1^ inch.
Hab. Angola {Rogers).
In the collection of W. C. Hewitson.

]\Ir.
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Ilesperia Fiscella.
antici.s punctis sex hyalinis
Alis utrinque fuscis
ochracca his infra fascia flava.
:

:

posticis fascia

:

Upperside dark brown.
Anterior wing with six transspot.s
one in the cell, one just below it, one (minute)
between it and the inner margin, and three (at a distance from
each other) between it and the apex. Posterior wing crossed
transversely by an indistinct ochreous band.
Underside as above, exeent that the band of the posterior
wing is more distinct and pale yellow.

—

parent

Kxp.

If'o inch.

Hah. Para.
In the collection of

W.

C. Ilewitson.

Hesperia Zema.
Alis

utrinque nifo-fuscis

macula ochracea

:

:

anticis

punctis sex hyalinis

:

posticis

his infra fascia alba.

Upperside dark rufous-brown. Anterior wing with six transparent white spots
one in the cell, two divided by a branch
a black
of the median nervure, and three near the apex
linear spot (which denotes the male) from the inner margin.
the
Posterior wing with an indistinct central ochreous spot
fringe white.
Underside as above, except that it is rufous, that the anterior wing has the costal margin and a subapical band ochraceous, and that the posterior wing is crossed from the costal
margin to the submedian nervure by a band of pale yellow.

—

:

:

Exp.

1^

inch.

Hnh. Darjeeling and Sarawak.
In the collection of W. C. Hewitson.
Hesperia Zimra.
Alis

supra fuscis

:

anticis

duobus subapicalibus
ochracea

:

his

infra

fascia

bifidis

longitudinali

hyalinis

viridi-fuscis,

:

media punctisque

posticis

fascia angulari

macula basali fasciaquc

lata

flavo-albis.

Upperside dark rufous-brown.

Anterior wing crossed lon-

a quadrifid band, and near the
Posterior wing
apex by two bitid spots, all transparent.
crossed tiansversely near the middle by an angular ochreous
band the fringe pale yellow.
Underside as above, except that it is tinted with green,
that both wings have a submarginal band of ochreous spots,

gitudinally at the middle

:

by

:

Mr.
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and that the posterior wing has a pale yellow spot at the base
and a central broad angular band of pale yellow from the
costal margin to the submedian nervurc.
Exp. l^V inch.
Hob, Brazil.
In the collection of W. C. Hewitson.

Ilcsperia Oropa.
posticis puncto
anticis puncto fasciaque flavis
Alls supra fuscis
alls infra viridi-fuscis, fasciis albis.
fasciaque augulari lata fulvis
:

:

:

Upperside dark brown. Anterior wing crossed from the
margin near the apex to the middle of the inner margin
by a continuous orange-yellow band. Posterior wing with a
spot near the base and a broad central angular band from the
costal margin to beyond the middle, both orange.
Underside as above, except that the bands are nearly white,
that the anterior wing has the apical half green and a spot of
yellow in the cell, and that the posterior wing is green and
has the band extended to nearer the anal angle.
costal

Exp.

I^TJ inch.

Hah. Brazil.
In the collection of Dr. Staudinger.
Very near to R. Zhnra^ but difters from it in the continuous
band on the upperside of the anterior wing, in having a
small spot in the cell on the underside of the same wing, and
in having the spot which in //. Zimra is at the base of the
underside of the posterior wing lower down.

Hesperia Goza.
Alls utrinque rufo-fuscis
posticis

:

anticis fascia maculari longitudinali flava

macula ochracea

:

his infra fascia lata recta alba.

Anterior wing crossed lonof three pale yellow spots.
Posterior
wing with a central indistinct ochreous spot.
Underside as above, except that it is paler and that the

Upperside dark rufous-brown.

gitudinally

by a band

wing is crossed at the middle by a broad, straight,
very equal band of pale yellow and has a triangular spot
the fringe and a
of the same colour on the inner margin
The palpi, breast, and abdomen
pale spot near it rufous.
posterior

:

orange.

Exp. 1-^

inch.

Hah. Venezuela.
In the collections of

W.

C. Hewitson and Dr. Staudinger.
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Uesperia Meza.
anticis punctis novcm hyalinis: posticis puncto
hyalino punctisquc diiobus ochruccis his infra fasciis duabua cinc-

Alis iitrinquc fuscis

:

:

raceis.

Uppcrsidc (lark brown. Anterior wing witli nine transparent spots
two in the cell, four in a central lon;:ritudinal
band, and three (touching) near the apex.
Posterior wing
with a transparent spot before the middle and two ochreous spots

—

below it.
Underside as above, except that the anterior wing has a
spot of grey near tlie inner margin and one at tlie apex, utuI
that tlic posterior wing has a ])ale yellow line bounding the
abdominal fold, and is crossed at the middle and near the
outer margin by bands of grey.

Exp.
Ilah.

l-,'o

inch.

Angola

{Rogers).

In the collection of

W.

C. Ilewitson.

Hesperia Galesa.
Alis utrinque fuscis

quatuor,

anticis punctis octo hyalinis

:

quorum duo solum sunt

:

posticis punctis

hyalina.

Both sides dark broivn. Anterior wing with eight transparent white spots two in the cell, fom- in a longitudinal
band, and two near the apex. Posterior wing witli a transverse series of three or four spots, two of which only are
distinct and transparent.
Anus white.

—

Exp.

\>,

inch.

Uah. West Africa.
In the collection of

A very robust

W.

species

C. Hewitson.

and much

like the last, probably its

male.
Ilesperia Fihrena.
anticis punctis undecim hyahnis
Alis utrinque fuscis
posticis
angulo anali albo his infra albis, maculis fasciaque rufo-fuscis.
:

:

:

Uppcrsidc dark brown. Anterior wing with eleven transparent spots one on tlie costal margin and two in the cell,
one below these in the form of an 1, three between this and
the apex, one above these, and three as usual near the apex.
Posterior wing with a tuft of rufous hair at the base the anal
angle broadly Avhite, divided by a band of brown.
Underside. Anterior wing as above, but paler.
Posterior
wing white, with the costal margin, two spots below it near

—

:
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the base, a spot below these, ami a transverse irregular band,
and a spot at the anal angle, all rufous-brown.

Exp.

l-[^ inch.

Hab. Amazon, Tonantins [Bates).
In the collection of W. C. Ilewitson.
Unlike any other species.

Iles^eria Maheta.
Alis supra fuscis

:

anticis punctis

posticis fascia fulva

:

septem hyalinis punctoque fulvo

:

his iiifra rufis, maciihs quatuor argcnteis.

Upperside dark brown. Anterior wing with seven transparent spots one in the cell, three below forming a longitua spot of yellow on the
dinal band, and three at the apex
Posterior wing crossed transversely by a band
inner margin.
of orange.
Underside pale rufous-grey, except the lower half of the
anterior wing and the inner margin and anal angle of the
Posterior wing marked
posterior wing, which are dark brown.
by four silvery white spots two before the middle and two
below these, one of which is minute and by a less distinct
white spot and several small brown spots.

—

;

—

Exp.

—

1^77 inch.

Hah. Queensland.
In the collection of W. C. Hewitson.
A very distinct and beautiful species.

Hesperia Luda.
Alis utrinque fuscis

hyalinis

:

posticis

:

anticis basi cscmleo tincta, pimctis quatuor

infra

macula media fasciaque marginah lata

albis,

Upperside dark brown, tinted with blue at the base. Anwing with four transparent spots one in the cell
sinuated on its outer border, and three below this forming a
Poslongitudinal band, the middle spot large and triangular.

—

terior

terior

wing

projecting at the lobe.

Underside as above, except that

it is rufous-brown, that
the small spot near the inner margin of the anterior wing is
large and undefined, and that the posterior wing has a small
central spot and a broad band of grey intersected by black
nervures at the middle of the outer margin.
Exp. 2 inches.
Hah. Chiriqui [Rihhe).
In the collection of Dr. Staudinger.

lifr.
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0. llowitson on new Species

<>/*

Hcsperidce.

81

Ilesperid ^hjtheca.
Alls utrinquo
i";isi'iu

fiiscis

iinticis

:

maculis tribus hyalinifl

:

posticis infra

urgeiitc'o-ulha.

lutii

Upperside dark brown. Anterior wing with three transparent white sj)ot.s
one in the cell and two below it between
the branches of the median nervurcs.
Underside as al>ove, except that there is a broad central
silvery white band from the costal margin to the abdominal
fold of the posterior wing.

—

Ex]).

inch.

Ip'jT

Hah. Malacca.
In the collection of Dr. Staudingrer.
o

Hesperia Fidicula.
Alls utrinquo fuscis: anticis punctis tribus hyaliuis: posticis macula
qiiadrata alba.

Anterior wing with three transthe branches of the median nervure, and one near the apex.
Posterior wing with a large
'piadrate white spot near tlie middle of the outer margin.

Both

sides dark brown.

parent spots

Exp.

—two between

\^

inch.

Hah. Costa Rica.
In the collection of Dr. Staudinger.
Hesperia Fujidia.
Alia utrinque fuscis

:

anticis punctis

sex hyalinis

:

posticis infra

fascia alba.

Upperside dark brown. Anterior wing with six transparent spots one in the cell, three below this forming a longitudinal band, the middle spot sagittate, and two very minute
near the apex.
Underside as above, except that it is rufous-brown and
that the posterior wing is crossed below the middle from the
costal margin to the abdominal fold by a band commencing
at the ct^stal margin by a separate spot.

—

Exp.

lf*o

inch.

In the collection of Dr. Staudinger.
Hesjien'a Lota.
anticis punctis quatuor hyalinis
Alis supra fuscis
rufcscentibus punctis quinque nigris.
:

Upperside dark brown.
it

nn. d-

Mwj. N.

Hist.

:

posticis infra

Anterior wing with four trans-

Ser. 4.
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—one

in the cell

and three below

it

forming a

lon2;itudinal band.

Underside pale nifous-brown, except at the base of the
Anterior wing with
anterior wing, which is dark brown.
two minute black spots near the apex where the white spots
three
Posterior wing with five black spots
usually are.
forming a longitudinal band near the middle, and two smaller
spots, one on each side of these.

—

Exp.

1^

In the

inch.

collection of Dr. Staudinger.

Hesperia Meda.
Alls supra rufo-fuscis

omnino cinera-

anticis infra apico, posticis

:

ceis, venis nigris.

Upperside dark rufous-brown.
Underside. Anterior wing with the basal half dark brown,
the
the apical half and the whole of the posterior wing grey
:

nervures black.

Exp.

liiy inch.

Hah. Brazil.
In the collection of Dr. Staudinger.

Hesperia

TJza.

anticis infra
Alis utrinque rufo-fuscis
dimidio postico cineraceis.
:

margino

postico,

posticis

Upperside dark i-ufous-brown.
Underside as above, except that the outer margin of the
anterior wing and more than the outer half of the posterior

wing are lilac-white.
Exp. 1^ inch.
In the collection of Dr. Staudinger.
Hesperia Egla.
Alis utrinque fuscis

:

anticis punctis octo hyalinis

:

posticis fascia

tripartita hyalina.

Both sides dark brown. Anterior wing with eight transparent white spots two in the cell obliquely placed, three
below these forming a longitudinal band, the middle spot
Posterior wing
large and triangular, and three at the apex.
with a transverse trifid transparent band.

—

Exp. 1^

inch.

Hah. Chiriqui (Rthhe).
In the collection of Dr. Staudinger.
Near to H. opigena.

i

I
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:

macula subapicali,
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Kara.

anticis punctis tribus hyaliuis

:

biparfita hyaliiia

Ilcspericlie.

fascia

:

submargiuali

posticis

macula

lilaciiia,

anticia

posticis fascia lilacinis.

Upperside black.
Anterior wing with three transparent
white spot.s two between the branches of tlic median nervurc,
and one (minute) near the apex a small white spot on the
fringe at the anal angle.
Posterior wing with a central liiti'l
white transparent spot the fringe white at tiie apex and anal

—

;

:

angle.

Underside as above, except that both wings have the nervures and a subapical band lilac, that there is a lilac spot near
the apex of the anterior wing, and a lilac band near the base
of tiie posterior wing.
Exj).

1

.",,

inch.

llah. Brazil.

In the collection of Dr. Staudinger.
In general apj)earance like //. Calvina.

Hesperia Midia.
Alls utrinquc rufo-fuscis
tisquc duobus albis

:

quinque hyaliuis puucpuncto albo.

anticis puuctis

:

posticis infra

Upperside rufous-brown. Anterior wing with five transtsvo large and triangular between the
parent white spots
branches of the median nervure, and three separate near the
apex, and below thera a minute dull white spot ; a similar spot
Posterior wing with one dull white
near the inner margin.
spot below the middle the fringe rufous-white.
Underside as above, except that it is paler, especially on the
outer half, and that there is a second minute pale spot on the
underside of the posterior wing.

—

:

Exp. Vjl

inch.

Hah. Chiriqui {Rihhe).
In the collection of Dr. Staudinger.

Hesperia Abinia.
Alia supra fuscis,

apice ochraceo

:

anticis
posticis

puuctis quatuor hyalinis: anticis infra
ochracois, punctis quinque fuscis.

omniao

Upperside dark brown. Anterior wing with four transone, deeply sinuated, in the cell, two between
parent spots
the branches of the median nervure, and one near the apex ;
the costal and inner margin from the base to the middle

—

6*
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Posterior wing clothed with
clothed with ochreous hair.
ochreous hair from the base to the middle.
Underside. Anterior wing as above, except that the costal
margin and apical half are ochreous. Posterior wing ochreous,
with live undefined brown spots two before the middle and

—

three after.

Exp. 1^ inch.
Hob. Macassar {Wallace).
In the collection of W. C. Hewitson.

Hesperia Hazarma.
anticis infra fuseis, fascia margineque postico
Alis supra rufo-fuscis
posticis ochraceo-rufescentibus, macula nigra media.
rufis
:

:

Upperside rufous-brown.
Underside. Anterior wing dark brown, with the costal and
outer margins rufous, a curved band of paler colour commencing near the apex and ending at the middle of the wing in two
Posterior wing pale ochreous brown, marked
separate spots.
at the middle bj a distinct black spot and near it two minute
brown spots ; crossed near the outer margin by two bands of
pale yellow.

Exp. IfV

inch.

In the collection of Dr. Staudinger.

Hesperia Neba.
Alis supra fuseis

:

anticis

margine

posticis fascia flava quinquepartita
rufescentibus macula anali triangulari fusca.

hyaliuis

,

costali ochracco,

:

:

punctis octo

his infra pallide

Upperside dark brown, the fringe broad and white. Anwing with the costal margin ochreous eight transtwo in the cell and one below them, three'
parent white spots
near the apex and two below them a triangular pale yellow
Posterior wing with a transverse
spot near the inner margin.
band a little below the middle, of five pale yellow spots divided

terior

:

—

:

by the nervures.
Underside.
half

is

grey.

Anterior wing as above, except that the apical
wing grey, with the abdominal fold

Posterior

dark brown.

Exp. \y»

inch.

Hah. Natal.
In the collection of W. C. Hewitson.
A pretty and very distinct species.

I
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Hesperia Ojttuta.
Alis utrinquc rufo-fuscis

Hans

:

duahus

anticis infra plaga atra plagisque

:

posticis plaga Hava.

Uppersldc rutoii.s-brown, paler at
wiiif^,

tlic inldi.Ue of the iinterior
the fringe nii'ous-ycllow, the head and thorax tinted

with lilac-blue.

Anterior wing with a band of dark
beyond the middle, bordered below
Posteriur wini,^ with the base rufous-brown,
with pale yellow.
tinted with purple and bordered below with pale yellow.
Exp. 1.^ inch.

Underside

rufoii.^.

brown from the base

to

Hah. Brazil.
In the collection of Dr. Staudinger.
Unlike any other species in the strange colouring of the
underside.

Hesperia Onasima.
anticis puuctis quatuor (duobus sub
utrinque rufo-fuscis
apiccm minutissimis) hyalinis posticis punctis duobus hyalinis
anticis infra plaga tlava.

Alia

:

:

:

Anterior wing with four transUpperside dark brown.
two between the branches of the median
parent white spots
Posterior wing
nervure and two (very minute) near the apex.
with two central transparent spots.
Underside as above, except that it is red-brown, that the
anterior wing has a small pale yellow spot in the cell, and a
large yellow spot bordered with dark brown near the inner

—

margin.
p]xp. If^ inch.

Hob. Brazil.
In the collection of Dr. Staudinger.

VI. Remarks on Ohservations ly Captain Hufton, Director
of the Otajo Museum, on Peripatus nova3-zcalandia2*, tcith
By H. N. MoSELEY,
Notes on the Structure of the Species.
Fellow of Exeter College, Oxford, Naturalist to the Chal'

lenger

The
the

'

Expedition.

above-cited paper by Captain Ilutton, which a])pcared in
of this Journal, contains so many

November number
•

Aun. & Map. Nat.

Hist.,

Nov. 1870.

—
Mr.

86

II.

N. Moseley on Penj)atus nova3-zcalandia3.

statements concerning tlie structure of Feripatus which are at
variance witli my own observations, and, indeed, with zoological probability, that it cannot be allowed to pass without

comment.
I described various points in the structure of Penjmtus
a paper in the Phil. Trans. Roy. Soc. vol. clxiv.
remarks to those particulars which
1874, p. 757, confining

capeyisis, in

my

have been missed or erroneously described by
former observers ; and I further described the development of

seemed

to

the species.
The points of chief interest which I determined, and which

were new
1.

2.

to science,

were

:

That rerijmtus was a tracheate.
That the tracheal openings were

surface, not

diffused over the bodyconfined to certain restricted regions only, as in

other tracheates.
That the animal was not hermaphrodite, but that the
sexes were separate.
4. That the supposed testis of Grube was a slime-secreting
gland, the mode of use of which was explained.
5. That Peripatus was viviparous, and that its homy jaws
were foot-jaws, homologous with those of Arthropods and not
all

3.

with those of Annelids.
Captain Hutton, who unfortunately had access to the
abstract of my paper only, as will be seen by reference to his
paper, confirms some of

my

points

by

his investigations of

P. novcE-zealandice^ but comes to the extraordinary results that
this closely related species is not unisexual but hermaphrodite,
and that the horny jaws are not foot-jaws, but homologous
with those of Annelids.
When H.M.S. 'Challenger' was at Wellington, Mr.
W. T. L. Travers, who has done so much for science in New
Zealand, and who first drew Captain Hutton's attention to the
existence of P.novce-zealandke^ brought me off some specimens
of the animal to the ship, and gave me such information about
its whereabouts that collectors sent from the ship were able to
I was unable to
procure me about fifty living specimens.
refer to special publications at the time; and I thought the Peripatus was certainly already named but I examined some of
the specimens at once, and made notes, which I should have
published long ago had not press of work prevented me.
P. novce-zealandioi is not herma])hrodite, but has welldeveloped males, which, however, as is the case with the Cape
species, are less numerous than the females.
Captain Hutton
has been unlucky, as was Grube; and his twenty specimens have
all been females.
The males have their generative organs in
;
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II.

N. Moseley on Peripatus novae-zealandiaj.

essential structure exactly similar to those

oi"

P. cnj/cfisis
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;

but

the organs differ in that the prostates are considerably larger in
proportion to the testes in /*. novcv-zenhindia:
The testes
are placed one above the other in the body-cavity in both
species.

The common termination

of the male ducts is very muscular,
an intromittent organ. It is more
developed in P. nova!-z€alan(luii fur this purpose than in P.
capensis.
It twists under the nerve- cord to reach the external
generative a])erturc on the right side, as in most cases in P.

and evidently

acts

as

capeusls.

was found in P. noncmass of unicellular accessory

I'his enlarged terminal dui-t or penis

zealandio' to be provided with a

glands imbedded

in its wall, in an enlargement near its
outward termination.
It contained in some cases a long
spermatophorc, forming a stiff rod distending the whole length
of the enlarged duct, and composed of felted spermatozoa.
The connexion of the vasa deferentia with the penis was not

made out, nor the junction of the left duct with the
The an-angement is possibly different from the peculiar

properly
right.

one existing in P. capensis.
Captain Ilutton has evidently mistaken portions of spermatophores present in the upper part of the oviduct for the
Large masses of spermatozoa penetrate the oviduct
testes.
and pass right into the ovary in a similar manner in P. cajjcyists
Captain Hntton must
(see my ])a])er, pi. Ixxiv. fig, la).
have been entirely deceived in imagining he saw vasa deHad he established his position, P. novce-zealandice
ferentia.
would have been not only an hermaphrodite, but one of the
most extraordinary in existence, considering its affinities. The
testes are, according to him, mere appendages of the oviduct,
with very short ducts opening into the oviducts close to the
ovary and he avers that the ova are fertilized in the oviduct
immediately on their leaving the ovary, on their reaching
These are his words {I. c.
these openings of the male ducts.
" On passing the vesiculai seminales it (the ovum)
]). 3G7)
becomes fecundated, and total segmentation ensues." P. novaizcalandia' would thus be a self-impregnating hermaphrodite
according to our author, in which cross-fertilization would
never occur.
With regard to the development of the jaws. Captain
Ilutton's description runs (/. c. p. 367), " Two large oval or
])yrifonn swellings arise from the lower surface of the
a
cephalic lobes, just in front of the opening of the gullet
longitudinal depression is formed in each of these by invaginaand in these depressions the teeth are subsequently
tion
;

:

—

;

;
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formed." The whole of Captain liiitton's figures are most
I believe that he has missed the turncrude and imperfect.
ing-in of the first pair of limbs, of the claws of which the
jaws are the homologncs, and that in [1. c. pi. xvii.) fig. IS
the pair of appendages marked « corres})ond with those marked
fin fig. 15 (i.e. with the jaws), and not with those marked
a in that figure (which become tlie oral papillae),
I have no doubt at all that he has been here misled by imperfect observation, as in the case of the generative organs.
I examined the embiyos of P. novce-zealandia?, and observed
some nearly 7 millims. in length, in which the first pair of
appendages was not yet turned inwards. Hence I saw the

same condition

to exist as

that

which occurs

Cape

in the

species.

In some minor points I think Captain Ilutton must be
further misled.

He

fails to see

the dorsal heart in Peripatus^

and describes as the blood-vascular system the two wellknown linear lateral bodies which are of doubtful function and
homology, and which have before been supposed to be possibly connected with the vascular system (Olaus, ' Zoologie,'
p. 387), but which 1 considered to be mere iat-bodies.
He further describes salivary glands. I have not seen
such structures in Peripatus cajyensis^ and do not see how
I could have missed them in the other species, since I
dissected P. novce-zealandice with considerable care.
In
regard to Captain Hutton's general remarks, it may be
noted that he does not seem to see the importance of the
determination of foot-jaws as existing in Peripatus, though it
is the presence of these stnictures which forms the real
distinction between Arthropods and Annelids.
The real points
of interest which Captain Hutton has determined appear to me
to be

:

The observation of the offensive use of the viscid fluid
of Peripatus for catching prey and obtaining food.
AYere the
ducts otherwise placed as to their opening, we might here
almost find a step towards the development of the spider's
web for the ejected slime forms a web (Phil. Trans. I. c.
p. 760); and I believe Peripatus to be ancestral to spiders
together with other tracheates.
2nd. The probable shedding of the skin by Per?2^a^?<5. What
points most certainly to this is the ])resence of the reserve
horny jaws and claws within the active ones. I observed,
1st.

;

however, in the case of both jaws and claws in both P. capensis
and P. nova^-zealandice, three sets one within the other and
Captain Hutton's figure (/. c. fig. 2) seems to indicate such a
CQndition, although he mentions only two.
;
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novffi-zealandiae.

That the animal breeds

all the year roand.
I was
brcidin^ in mid-winter (July).
4th. The observation of the mode of birth.
Captain Ilutton's reference to the geographical distribution
of Pen'jxtfus is extremely apposite.
lie might have added
Australia to the list of regions in which Pen'patus occurs.
Its
occurrence in Australia, the A\'cst Indies, Chili, New Zealand,
and the Cape is additional evidence to its structure of its great
antiquity.
I am not without hope that its horny jaws may
some day turn up in the fossil condition in strata older than the
Carboniferous ; for of such age must Pen'patus be if it be a re',U(\.

a.stoiii.shed to find

it

presentative of the Protracheata.
The fact that two pairs of jaws arc formed from the modification of one ambulatory member, being simply the slightly
specialized pairs of foot-claws, would seem to point to the possibility that in Myriopoda and other tracheates the two pairs
of maxillre may possibly be derivable from one segment only.

My

Ray Lankcster has drawn my attention
paper by Mr. J. F. Bullar *, of Trinity College, Cam-

friend Prof. E.

to a late

l)ridge, in

which the conclusion

is

arrived at that five species

Isopoda are hermaphrodite and probably selfAnd Mr. Lankcster suggested to me that posimpregnating.
sibly an error in observation has here occurred similar to that
fallen into by Captain Hutton in the case of Peripatus, viz.
that spermatophores or portions of them have been mistaken
result so remarkable and apparently improbable
for testes.
as the determination of the existence of hermaphroditism
amongst the Artliropoda should certainly not be admitted withNo description whatever of
out the very strongest evidence.
the finer structure of the supposed testes in the Isojioda examined by Mr. Bullar is given in the paper in question and
the figures do not give evidence of any testicular tissue. Aj)parently only spermatozoa have been observed in the supposed
testes and what seem to be spermatophores (pi. iv. fig. G).
Oi testis-cells and vesicles of evolution no mention at all is
made yet if such had been observed it is very unfortunate
that in a case of such importance they should not have been
described, since it is they and not spermatozoa which constiFor evidence that large masses of spermatozoa
tute a testis.
may occur in a female Arthro])od in the closest relation with
the ovary, I would refer to my figure of the ovaiy of Perijiatus
It is possible that
capensis (Phil. Trans. /. c. pi. Ixxiv. fig. 1).
an external opening to the oviduct may exist in earlier stages
of parasitic

A

;

;

"

Thp Generntive Organs

and Phypiol.

of Parasitic Inopoda," Joiirnnl of Anat.

vol. xi. part 1, Oct. 1876, p. 118.
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than that described by Mr. BuUar as the third, but be difficult of
It is difficult to sec why what appear to be sperdetection.
matophores, or portions of such, should be formed in a selfimpregnating animal and the immobility of the spermatozoa
observed is a fact quite as much in favour of these having
been introduced for some time and tired out, as freshly deveSurely it is quite possible
loped and functionally active.
that in such a case as that of Cymothoa oestroides, which
Mr. BuUar cites as unable to swim, active males may exist,
The rudiments of both
Avliich have not yet been detected.
external and internal male organs may well exist in a female
Isopod and it is significant that the double penis is present
only in the earlier stage in development of the Isopod in
question.
It is quite possible that Mr. BuUar has observed
testis-cells and the actual development of spermatozoa in his
Isopods, but has not described their occurrence. If so, it is to be
hoped that he will not omit to do so in some further account
of his most interesting researches, and thus set aU doubt as to
;

;

his conclusions at rest.
own observations on P. novce-zealandtce,
With regard to
P. tiovcc-zealandice differs
I may mention some further facts.

my

from P.

cajjensis in that

and no anal

papillae.

it

has 15 pairs of ambulatory members

There

is

further in the

New-Zealand

species a distinctly prolonged but short conical

tail,

with a

slight knob-like enlargement at its extremity, which does not
exist in P. ccq^ensis ; further, the anus being terminal, the

vulva

is

separated from

it,

and

situate at a considerable in-

terval further forward and between the last pair of members.
The two orifices are close together in the Cape species. In
P. novce-zecdandke^ and probably also in P. cape7isis, there is

present, in addition to the jaws, a single mesially placed row
of veiy small simply conical chitinous teeth on the roof of

The antennas
the mouth, running from before backwards.
are in P. novce-zealandice provided at the tips with tactile
hairs. The place of commencement of the rectum appears betterdefined in P. novce-zealandke than in P. capensis ; and the
viscus is longitudinally plicated.
The ovarian ova of P. novcc-zealandice, apparently ripe,
were ovoid in form, 1 millim. in length, filled with oily parWhen pressure
ticles, and with a germinal vesicle and spot.
was made on the covering-glass the egg-membrane was seen
to be tough and elastic, and only gave way after the egg had
been distorted into various forms. When the contents finally
escaped by rupture, the germinal vesicle made its way out,
becoming elongated and altering its form in order to pass the
aperture in the membrane ; but it resumed its shape again when
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;j:ivin<j:: evidence of its toughness and
definite walling.
contained a single germinal spot.
The New-Zealand Pcn'patus is much smaller tlian the Cape
species and yet the embryos are much larger.
In all the
specimens examined hy me the embryos were fiir fewer in
number than ordinarily
P. rapensis
yet Caj)tain Ilutton
in one instance found 2(3 embryos in one female.
The embryos, as observed by Captain Ilutton, occur in successive
stages of development in the oviduct, and arc not all nearly
equally mature as in P. capensis.
The cmbi^'os have the
contents of the developing intestine coloured red ni P. capensis \
in P. novfv-zcalanJiiv the contents are white.
The embryos
appear in the New-Zealand species not to go through the
preliminary worm-like stage, with the body spirally coiled
{Phil. Trans. Z.c.pl. Ixxv. fig. 1), which is present in P.capcnsis]
they seem to have lost this earlier stage, and to skip at once
to the further stage of P. capensis (Phil. Trans. I. c. pi. Ixxv.
fig. 4), tlie first indication of form being the a])pcaranee of a
hilum near one pole of the ovoid egg, which hilum marks the
spot where the tail and head meet in the doubled-up condition
of the embryo.

free,
It

;

m
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]

— On

Rhopalocera from Jajtan and Shanghai, with
of new Species. By Arthur G, Butler,
F.L.S. &c.

Desc7-ij)(ions

Mr. Montague Fenton (of Tosengi, Takanawa, Tokei, Japan)
has recently forwarded to the liritish i\Iuseum a small box of
Diurnal Lcpidoptera, comprising the following species.

Ccenonympha annulifer,

n. sp.

allied to G. geticus, but larger, longer in the wing,
darker; on the underside with the plumbagineous streak,
which bounds the ocelli of secondaries internally, straight on
Expanse of wungs ($ 1
its inner edge instead of undulated.
inch 7 lines, ? 1 inch 10 lines.
About 370 miles from Tokei (Yedo).
'i'his species is ])robably the same as that noted by the Rev.
11. p. Murray as Ca'nongnipha cedipus, Fabrioius.

Nearly

much

Neope Fentoni,
iMsiommata epimenidex $
Lando,

ii.

1,

,M«$n<5tri«5s,

Lopid. tab.

iii.

fij?.

9

n. sp.

Reisen und Forschunpcn im Amur(18.')!)).

In the heart of the mountains, about 37<> miles from Tokei.

;:
:
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There can be no question that, whereas the male described
and fii^urcd by ^Idnetries is a Pararge allied to P. deidamia
and P. dejanira, the female is a Neope not very widely sepait is far more nearly allied to
rated from N. Gaschkevitschn
the succeeding species than to the male associated with it.
;

Neope

caUijyten's, n. sp.

Bronzy olive-brown ; external area smoky brown
(^
outer border paler, lunated primaries with a discal series of
ochraceous spots, forking above the third median branch the
veins upon the central region densely clothed with dark brown
scales, especially the submedian vein and the tliree median
branches two dusky streaks across the apical half of the cell
secondaries with six ochraceous spots, the first, second, fourth,
and fifth oval and enclosing large, ovate, black spots, the last
small, transverse, enclosing two small black spots body bronzy
brown ; thorax reddish in front, greenish in the centre. Wings
below altogctlier paler, sandy yellowish; external area dusky
primaries with two brown bars across the apical half of the
cell, a lunated augulated transverse discal band of the same
three pale subapical spots, the uppermost trifid, the
colour
second ocelliform ; a lunulated submarginal stripe secondaries
with the basal area slightly dusky, three pale-edged dusky lines
from the costal nervure across the cell; a lunated and angulated,
diffused, brown, discal line bounding the ocelli internally six
ocelli, the first and fifth large, the third extremely minute, tlie
sixth small and geminate
all black, with white pupils and
yellow irides ; area immediately beyond the ocelli beautifully
pinky opaline a brown-edged series of compressed angulated
spots of the same colour close to the margin
edge of margin
black ; fringe white-varied
body below sordid whitish ; legs
Expanse of wings 2 inches 7 lines.
ochreous.
From the same locality as the preceding species, to which
.

:

;

;

:

;

:

;

;

;

;

:

it is allied.

Neptis ludmilla^ Herrich-Schaffer.

This species, which was taken at the same locality with the
is new to Japan.

preceding species,

Vanessa hamigera,

n. sp.

Allied to V. agni and V. comma.
Wings above bright orange tawny basal area bronzy
brown outer border golden brown, flecked with black ; fringe
varied with white a submarginal series of semiconnected
reddish chocolate-coloured spots, immediately inside which the
;

;

;

;:
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ground-colour becomes yellower in tint primaries with a large
a second similar
bifid black f?pot cross the middle of the cell
a broad
spot divided by the base of the first median branch
two
patch (widest upon the costa) across tlie discocellulars
small, (piadrati', discal black spots, placed obli(|ucly uj)on the
median interspaces a broad, tapering, subapical patch, dcna
tated externally, its base resting upon the costal margin
large, subquadrate chocolate patch, confluent with the submarginal scries (so as to enclose a lunulc of the ground-colour) at
external angle, and two linear, subaj)ical, angulatcd markings
of the same colour, but feebly indicated secondaries with a
rounded subcostal spot, an elongated, oblique, discocellular
spot, and a spot at the base of each median interspace black
a broad discal macular band of chocolate, only separated
from the submarginal spots of the same colour by a
body brown
series of five golden-orange lunate spots
crest, collar, and thorax densely clothed with bright olivepalpi grey,
green hairs having bright bronze reflections
fringed on their upper edge with white, their inferior surface
Wings below brown,
white, edged externally with black.
varied with grey, and covered with irregular black striee two
extremely irregular transverse black lines, indicating a central
band the disk of primaries and a broad, subapical, costal
patch on the secondaries, white, clouded with grey and striated
with grey and black a discal series of more or less rounded
spots, and a submarginal series of lunated spots, golden green
secondaries with a central, silvery white, semicircular marking;
venter grey,
tibias and tarsi yellow
pectus i)uri)lish grey
Expanse of wings 2 inches 2
yellowish towards the anus.
:

;

;

;

;

;

:

;

:

;

;

;

;

;

;

lines.

About 370 miles from Tokei (Yedo).
hamigera is probably the species erroneously referred
album by Mr. Mun-ay it is utterly distinct.

V.

C.

to

;

Argynnis nerippCy Felder.

A very fine example, differing from the typical form in
having the submarginal spots of secondaries tawny, and the
ocelli below as large as the black spots above.
About 370 miles from Tokei.
Argynnis rahdia^

n. sp.

Argynnis daphne, Butler (nee Denis), Joum. Linn. Soc.
ray, Ent.

Mo. Mag.

xiii. p.

ix,

1866; Mur-

33, 1870.

This species is certainly distinct from its European congener,
being larger, paler, less heavily spotted above and much more

—

.
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much duller and more sickly-coloured on the underwith the transverse lines of secondaries chocolate-brown

so below,
side,

;

the lilacine streaks replaced by slaty grey.
Expanse of wings
2 inches 3 lines.
About 370 miles from Tokei.
A. rabdia differs from A. daj)hne in structure as follows
Palpi longer; primaries more produced, their outer margin not
convex (more inclined to be concave), scarcely undulated. An
example from Ilakodadi, in the Museum, more nearly resembles
A. daphtie, but still differs too evidently from it to admit of
their being associated together.
:

Colias 2)alceno, Linnaeus.

Of

—

Mr. Fenton says
" I had great trouble in
capturing two couples on the side of a ban-en volcanic mountain covered with scanty grass, low herbs, and wind-dwarfed
pines, at an elevation of about 7000 feet above sea-level (rethis species

gistered

:

by a pocket aneroid)."
Thedajaponica^ Murray.

About 370 miles from Tokei.
Mr. Murray need not be in the slightest degree alarmed for
his species

have the

;

it is

latter

perfectly distinct from T. smaragdina.

We

from Hakodadi.

Before passing on to Chinese species, I should wish to
a few remarks upon Mr. Murray's paper, " List of
Japanese Butterflies," because if it be, as its author states,
merely preliminary, it will be well for him to have an oppor-

make

timity of weighing my opinions against his own, and, at any
he will have the advantage of any little facts which I am
able to give him (or any other who may wish to study
rate,

Japanese butterflies)
Lethe diana is not only not identical with S. marginalis^
Motsch., but is probably not congeneric with it ; the latter is,
L. Whitelyi is perfectly
in all probability, a MycaJesis.
distinct from Lasiommata Maakiij being quite different in
form, colour, and marking.
Pronophila Schrenki is not a Satyrus, but a Lethe.
Argynms ella is = ^. anadyomene ; the A. daphnis of
Motschoulsky is probably A. nerippe] A. adijype is not
Japanese.
It is extremely doubtful whether Araschnia burejana is A.
strigosa, although I have regarded them as possibly identical.
Neptis aceris (var. eurynome)
Under this name Mr. Mur.
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ray has coiifoniulcd two vciy distinct species, neither of which
NVcstwood's species.
i.s identical with
As regards the wliitc and yellow butterflies I will say
nothing, or I might overstep the bounds of courtesy, which
(especially to a friend) 1

would rather avoid.

The following butterflies from Shanghai liavc been liberally
presented to the collection by Mr. W. B. Pryer.
Neope
This appears
kept separate.

seffonax,

Hewitson.

to differ sufliciently

Lethe syrcis

^

,

from N. Mairheadii

to

be

Hewitson.

We previously only possessed the female of this

species.

Lethe lanarts, n. sp.

Wings smoky brown, the disk of primaries rather paler ;
c?
the basal area of all the wings densely clothed with woolly
hair primaries with a dusky submarginal line
secondaries
with five indistinct ocelli, the first four dusky, with scarcely
traceable irides, the fifth larger, dull black, with white pupil
and diff'uscd sordid testaceous iris ; a whitish submarginal
Primaries below with
stripe, intersected by a blackish line.
the basal two thirds uniformly smoky brown, apical third
and internal area greyish ; five discal ocelli in an almost
straight line (the first and last slightly smaller), black, with
.

:

:

white pupils, yellow irides, and dusky zones suiTOunded with
lilacine; a whitish submarginal stripe intersected by a blackish
secondaries smoky brown, crossed by two dusky central
line
lines, the outer one concave to third median branch, and then
angulated to back of apical ocellus six discal ocelli, the first
and fifth four times as large as the others (which are of the
:

;

size of those in the primaries), similar in character to those of

firimarics ; outer border whitish, with a submarginal black
Expanse of wings 2 inches 10 lines.
inc ; margin black.

Near

to

Lasiommata Maaki of Bremer and Pronophila

Schrenki of Men(^tries.

Pararge deidamia, Eversmann.
This

is

the male of P. MinctrUsii.

Mycalesis satigaica, n. sp.

Wings above smoky brown ;
Allied to M. janardana.
outer border narrowly whity brown, with marginal and sub-

,
:

On
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marjrinal black lines
primaries with a Iar<^e ocellus on first
median interspace, black, with white pupil and narrow yellow
iris.
Wings below sandy brown, mottled with grey, crossed by
;

outer
a central narrow externally ditiused lilacine streak
border narrowly whity brown, with submarginal and marginal
dark brown lines primaries with four ocelli, the second and
third extremely small and sometimes obsolete, the first also
small but well-defined, the fourth much larger, black with
white pupils and yellow irides secondaries with seven ocelli
of similar character, but surrounded by pale zones, the second,
third, and seventh very small, the fifth largest.
Expanse of
wings 1 inch 11 lines.
;

:

;

This species

is

Museum from

also in the

Synchhe sordida,

Mongolia.

n. sp.

6 AVings above white, base blackish primaries with the
an oblong costal patch at apex, its
basal half of costa grey
irmer margin dentated, its externo-inferior angle confluent
with the first of three subapical marginal conical spots, all
secondaries with a costal and four decreasing
greyish brown
squamose marginal spots blackish. Primaries below with the
basal three fifths of discoidal cell and the basal half of costa
densely irrorated with dark grey apical area sandy yellow
sparsely irrorated with grey two discal blackish spots as in
secondaries pale yellow, densely irrorated with dark
S. rapce
grey, excepting the veins and internervular folds
base of
Expanse of wings 2 inches 4 lines.
costa golden orange.
:

.

;

:

;

;

:

;

Allied

to,

but very distinct from, S. rapoe.
Synchloe claripenms, n. sp.

6 . Wings above white, with black markings nearly as in
S. gliciria^ but the base less suftused with grey, and the large
discal black spots of primaries absent on the upper surface
primaries below with the discal spots well marked and large,
the basal two fifths of the cell grey ; secondaries with the
lower half of the cell and the median interspaces greyish,
base of costa broadly orange.
Expanse of wrings 2 inches

8

lines.

Mr. Pryer has several examples of
Pyrgus smicus,

this species.

n. sp.

Allied to P. maculatus
primaries the same
secondaries
above with the central transverse interrupted streak composed
of only three well-separated white spots, the outer or discal
;

;
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scries of five spots, all small
secondaries below very (lifTercnt
from P. vmcuhttus^ sordid white a rather broad olivc-brown
band, shorter than the darker band of P. viaculntus, and
:

;

crossed

by white

veins, indistinctly bordered with white inter-

and broadly white-bordered externally
the internome(lian, first median, and discoidal interspaces irrorated with
the same brown (beyond the white border)
external area
broadly brown, its inner half blackish no trace of the angulated submarginal white streak common to P. maciilatns
frini^e white, spotted with brown.
Expanse of wings 1 inch'
^ lines.
I have seen several examples of this species.
nally,

;

;

;

;

VIII.

— On PoJyzoa from Iceland and Lahrador.

l?y the Rev.

Thomas

IIixcks, B.A., F.R.S.

[Plates X.

&

XI.]

The

species noticed in the present paper were obtained by
Dr. Wallich off the coasts of Iceland and Labrador.
For the
opportunity of examining them I am indebted to Mr. Busk.
Some new forms occur amongst them and they have besides
;

their special interest as illustrating local variation

and geo-

graphical distribution.
The material which I have dealt with in this paper has
been for a very long time in my hands, but after partial examination was laid aside under the pressure of other engagements.

IcELANDif Species.
Order

INFUNDIBULATA.

Suborder Cheilostomata.

Genus Hippothoa, Lamx.
1.

Hippothoa expansa^ Norman.

A

single specimen of this foiTn occurs on shell.
Off Reikiavik, in 100 fathoms, amongst icebergs.^ All the Icelandic
species were taken in tliis locality.
[Arctic 8ca.s, not uncommon {Nonnan, ' Valorous
dredgings) ; Shetland {id.).]
Ann. tfc Mo(/. X. Hist. Ser. 4. VoL xix.
7
'
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Genus Scrupocellaria, Van Beneden.
2.

Van Ben.

Scrupocellaria scabra,

Not uncommon.
has a placo in the Greenland fauna of Fabvicius, and
at Sabine

It

was obtained by the German Polar Expedition
Island.

[Godhavn Harbour, Disco, 5-20 fathoms {Norman, 'ValoSpitzbergen, 6 fathoms, and more frerous
dredgings)
quently 80 and 150 fathoms (Swedish Expedition, teste
'

;

Snnit).]

Genus Caberea, Lamx.
Caberea Ellisu, Fleming.

3.

A

single specimen.
Shetland (Norman) North Sea, from North
[Hebrides
Britain to Finmark, in deep water (50-80 fathoms), not uncommon [Snutt) Labrador and Maine {Packard) ; Scotch
Glacial deposits {Geikie).'\
;

;

;

Genus Menipea, Lamx.
4.

Menipea

ternata, Ellis

and Solander.

Not uncommon.
[Arctic Seas {Smitt)

;

Britain

Menipea

5.

Labrador.]

;

arctica^

Busk.

Only a fragment occurred in the small gathering which
came under my observation but the species seems to be a
;

common

arctic form.

[West Greenland {Sutherland) Arctic Seas, in deep water,
200 fathoms {Smin)] Nordsliannon (German Polar Expedition)
entrance of Bafhu's Bay, 175 fathoms ('Valorous'
;

to

;

dredgings)

.]

Genus Bugula, Oken.
6.

Bugula Murrayana, Johnston.

The form which

occurs in the Reikiavik dredging

\QX. fruticosa of Packard,

which seems

to

is

the

predominate in the

Arctic seas.
[Spitzbergen ; Finmark, 100 fathoms {Smitt)
Labrador
{Packard) ; Holsteinborg Harbour*, both typical form and
var.
entrance of Baffin's Bay, var. fruticosa {Norman,
* Valorous
dredgings) .]
;

;

'

;

from Iceland and Lahrador.

Genus Membranipora, Dc
7.

Membranipora
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Blainville.

lineata, Linn.

A

single specimen, with ovicells, cliaracteristic, on Scrupocellaria scahra.

[South Labrador (Packard) ; coasts of Scandinavia, in
shallower water, common (Smitf) ; Finmark (Lov^n) ; Spitzbergen, a single specimen (teste JSmitt) ; Britain.]
8.

On

Membranipora

craticula^ Alder.

shell.

[Sj)itzbergen, not rare [Smitt)
deposits {Geikic).']

Membranipora

9.

;

Britain; Scotch Glacial

Sophice^ Busk.

An arctic form

On shell.
in Assistance

Bay

;

first discovered by Dr. Sutherland
Spitzbergen, common in 30-50 fathoms

(SmiU).
10.

Membranipora

Membranipora cymbfrformisy
spi/iifera,

Hafs-liryozoer, pt.

iii.

n. sp.

Smitt, Ivrit. Ftirteckn. ofver Skandmaviena
pi. xx. fig. 32.

Zoovcia oval, short, massive, of considerable depth, irregularly disposed the margin with about eiglit to ten tall and
erect spines, two of which arc placed at the top of the cell
ai'icularia pedicellate, borne on a very long stem, very slender,
springing from the side of the cell, near the oral extremity
mandible acute, pointing upwards.
Oooecium unknown.
This form has been figured by Smitt under the name of M.
spiniftra
but it is very distinct from Johnston's species,
which it seems to replace in the Arctic seas.
The chief points in which it differs from our British form
are the much smaller size, the somewhat boat-like shape, and
the more massive character of the cells, and their irregular
arrangement, and the small number of its spines, which are
much taller and stouter and more erect than those of M. spini;

;

fera.

In the latter the cells are elongate-oval, disposed in lines
with much regularity, and armed with sixteen or eighteen
spines, which, for the most part, bend inward over the membranous area they are shallow and not calcified beloio^ the
flooring of the cell being simply membranous.
But the cell of
M. cymbieformis is deep, inclosed by comparatively high walls,
which are well seen in the marginal zoooecia, and is furnished
7*
;
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with a calcareous lamina beneath. There are usually no more
than two or three spines on each side, which are very tall and
There are also differences in
stout, cylindrical and suberect.
the avicularium, though in both cases it is of the pedicellate
Tliat of M. cymhcrformis is borne on a very long peditype.
cel, to the top of which the avicularian cell seems to be articulated and it is altogether more slender that that of its ally.
Several specimens occur forming small patches on weed.
Smitt states that it is not uncommon in the Arctic seas, as far
;

The M.
as the north of Spitzbergcn, in 10-60 fathoms.
lineafa of the German Polar Expedition, obtained at Sabine
Island, should probably be referred to this species.
Genus Lepralia, Johnston.
I retain for the present the genus Lepralia as Johnston

defined it, though well aware that, the somewhat heterogeneous
assemblage of forms which it includes must be broken up and
redistributed.

(PL XI.

11. Lepralia trtspinosa, Johnston, var.

EscharcUa

Jacotini,

forma

dinaviens Ilafs-Bryozoer,

On

shell,

fig. 1.)

lamcllosa, Smitt, Krit. Forteckn. ofver

Skan-

pt. iv. (18(>7) pi. xxiv. fig. 56.

common.

[Davis Strait, 100 fathoms [Norman,

'

Valorous

'

dredg-

ings).]

In the variety of this well-known species, which alone
occurs amongst the Icelandic dredgings, the surface of the
polyzoary is very flat and uniform in appearance and of a
dull whitish colour.
The zoooecia are smooth or very minutely
granular, areolated round the margin, and bordered by prominent lines the aperture is suborbicular, well arched above,
the lower lip rising in the centre into a small denticle the
margin is not at all elevated. The large pointed avicularia
are present as in the more usual form
and there is also frequently a small oval avicularium with rounded mandible on
one side of tlie moutli.
Similar avicularia sometimes occur on
other parts of the cell, as represented in the figure (PI. XI.
fig. 1).
The oooecium is of the usual form, with the characteristic group of perforations on the front.
In the preliminaiy report on the " Biology of the ' Valorous' Cruise," printed in the Proceedings of the Royal Society
for June 15, 1876, p. 208, Mr. Norman records this form as
amongst the Greenland dredgings, and regards it as a new
species, which he proposes to name L. Jeffreysii.
The chief characters wliich he seems to rely upon as
;

;

;

;

from Iceland ami Lahnnlor.

Idl

tiie ovuid iivicuhiria and the absenee of the
snout-like sinus on the hnver margin of the aperture.
But
the oval avicularia are conunonly present on the normal L.
trutpinosa, though, curiously cnougli, they have hitherto escaped observation, and are not figured or referred to by any
writer on tlie Polyzoa.
They are, of course, frequently

distinctive are

wanting, as arc also the large pointed avicularia but in some
)art or other of the colony they may generally be detected,
!
[n some cases they are present in great numbers, two or three
on a cell, and are very irregularly placed. 1 have specimens,
probably from deep water, which ni some respects resemble
the Icelandic variety, in which there is an extraordinary development of them. As to the form of the mouth, it is very
;

variable in L. trispinosa.

The

more markedly developed

in

spout-like projection

is

much

some cases than in others at
times it is scarcely perceptible.
Near the edge of the colony
cells may commonly be met with which bear the closest
;

resemblance to those of the arctic variety, especially in the
mouth, bein(j altogether destitute of the elevated

cliaractcr of the

peristome.

There is therefore no valid ground, in my judgment, for
erecting the present form into a species.
It exhibits a very
slight divergence from the normal L. tri'sjmiosa, the absence
of the raised peristome marking, as stated above, an early
stage of growth in this species.
The presence of the oval
avicularia is really one more proof of their identity.
Smitt has given a good representation of the different states
which this species assumes, though he seems not te have
noticed the small avicularia.
12. Lepralia tuhulosa^

Norman.

(PI.

XI.

fig. 8.)

Two or three specimens of this interesting species occur on
fragments of shell.
In their perfect condition the cells are
armed with three or four spines. They are less thickly perforated than in the only British example which I have had
the opportunity of examining.
On one of the specimens the
oooecia, which have not hitherto been described, are present
they are arcuate in form, shallow, depressed, and set very
far back behind the tubular neck of the cell.
The surface is
smooth and silvery, with a few perforations.
This remarkable species will stand as the type of a new
genus, for which I propose the name of Cylindro2)orella.
Wick [Pcach).'\
[Shetland {Xorman)
;

13. Lepralia hyalina, Linnajus.

On

shells

and on other Polyzoa, abundant.

—
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14. Lepralia (Dtscopora) sinceraj Smitt.

(PI.

XI.

fig. 2.)

well-marked form occur.
One or two specimens
Smitt reports the s]iecies as common in the Arctic Sea as far
of this

19-60 fathoms.
Off Hare Island, Waigat
it in Finmark.
entrance of Baffin's Bay, 175 fathoms (iVor??ia?i).

as Spitzbcrgen, in

Lovdn has taken
Strait,

15. Lcjyralia porifera, Smitt.

(PI.

X.

figs. 1

&

2.)

Not uncommon.
[Spitzbergen, not rare, in 20-80 fathoms (Swedish
Smitt) ; Hammerfest [Loven] ; South

dition, teste

ExpeDevon

{T. //.).]
Several forms occur which seem to be related to this species
I can most fully
or to the true L. {Eschara) Landshorovii.
adopt Smitt's naive declaration respecting the last-named
" This species, in all its varieties of calcification, has given
me much trouble." It is, indeed, a matter of extreme difficulty to interpret satisfactorily the group of forms which
bear a more or less near relationship to the L. Landshorovii
In the first place I believe we may accept
of Johnston.
:

Smitt's L. porifera as a good species, taking as the type his
xxiv. fig. 30 {' Kritisk Forteckn.').
The " forma «Hn?<Aru?a " and "forma majuscida" ranked
under it, he has himself, as a result of further examination,
transferred to his Escharella Landshorovii ('Floridan Bryozoa,'
pi.

part

ii.

p. 60).

In L. porifera the zoooecia are short, ovate, or rhombic,
flattish, very thickly punctured over the entire surface, and of
the mouth is suborbicular, slightly cona dull white colour
;

tracted below, where tw^o small denticles mark the position of
the hinge of the opercular valve and form a shallow sinus on
the lower margin the peristome is very slightly elevated, and
;

there is no central denticle the avicularium projects immediately below the inferior margin; it is larger than in Z.
Landshorovii, and of a more elongate form ; the oocecium is
:

rounded, closely adnate, not hooded, somewhat depressed in
and perforated ; spatulate avicularia none.
In the typical L. Landshorovii the zoooecia are oblong,
much lengthened out, somewhat flat, vitreous and glistening
when fresh, covered over the whole surface with rather large
pores or merely punctured round the margin ; the mouth suborbicular, with a prominent tooth on the lower lip in addition
peristome thin, very much raised,
to tlie two lateral denticles
with a deep narrow cleft in front, within which the avicularium
is placed ; avicularium small, round ; oooecium rounded, large,

front,

;

frovx Iceland

and Labrador.

103

prominent, glassy, hooded, thickly punctured, frequently with
a \x\v\rQ spatulate avicularium on one or both sides of it, placed
transversfly.
I have not met with this form amongst the
lieikiavik diedgings.

1().

Lej)ralia propinqua, Smitt.

Eachara propinqua, Smitt,

/.

c.

pp.

22

&

(PI.

X.

figs.

140, pi. xxvi.

figs.

5-7.)
120-128.

Zoofpcia short, convex, rising towards the very prominent
surface warty, sometimes indistinctly areolated
avicularium
;

margin, which is bordered by a raised line;
mouth ample, arched abuve, witii a broad, very shallow sinu3
below ])eristome slightly thickened, not elevated, except in
no central tooth avicularia round, standthe fertile cells
ing out boldly below the inferior margin, so as to have the apOou^ciinn large, rounded,
pearance of a prominent beak.
aduate or subimmersed, sometimes adorned with radiating
lines, punctured, the jjores often forming a semicircular series
round the outer edge of the ovicell, and a small circular group
in the centre in the fertile cells the peristome is much elevated
at the sides, sometimes rising into large flap-like expansions,
but falls away towards the front, where there is a wide opening
There are frequently
in which the avicularium is placed.
spatulate avicularia on each side of the oooecium but they
differ in shape from those of L. Landsborovii {noimsil) and are

round

tlie

;

;

;

;

;

X. figs. 7 iS: 8).
This form seems entitled to specific rank. It exhibits a
different type of cell from that of L. Landshorovii {short, ovate
or rhombic, and very convea:)] and it also diverges from that
species in the character of the oocecium and of the peristome,
It agrees with L. jJorifera in
as well as of the large avicularia.
the absence of the marginal denticle, but wants its porous
inferior in size (PI,

surface.
It

must be

left

for further investigation to

show whether

these forms are so closely connected with each other and with
L. Landsborovli, by intermediate varieties, as to constitute truly
but one specific group. "With our present knowledge they
are properly accounted distinct.
Smitt refers L. propinqua to his L. (Eschara) verrucosa
group but its closest affinity is clearly with E. Landiborovii.
;

[Spitzbergen, GO fathoms {Mahngren)
Fiumark {LovSn).]
17. Lepralia reticulato-ptunctata, n. sp.

;

Greenland (Torell)

(PI.

X.

figs.

Eachardla porifera, forma edentata, Smitt, Forteckn. part
pi. xjciv. fig. 39.

;

3&4.)
iv.

p.

9,
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[Spitzbergen (Swedisli Expedition).]
Zoocecia ovate, moderately convex, strongly reticulato-punctate; orifice suborbicular, somewhat compressed, with a
broad well-marked sinus on the inferior margin ; peristome
no central tooth ; aviciilarium large, elongatenot raised
;

oval, sometimes half immersed, sometimes prominent, placed
in the centre immediately below the mouth, occasionally at a

Oooechim
short distance beneath it or turned transversely.
rounded, closely adnate above, thickly punctured ; peristome
in the fertile cells not raised.
This is another form belonging to the same group as the two
It is figured by Smitt, and described by him as
preceding.
It is distinguished from
Esclmrella iiorifera^ forma edentata.
that species

by

its

reticulate

and coarsely punctured

surface,

the form of the mouth, which is much less arched above
(compressed) and with a more marked sinus below, and by
the large elongate-oval avicularium, which is somewhat
variable in position, whereas that of L. porifera is constantly

by

The two also differ much in
attached to the inferior margin.
general aspect.
The preceding three forms occur amongst Eeikiavik dredgings only in an incrusting state and there is nothing to show
whether they ever assume the Escharine mode of growth.
;

18. Lepralia radiatula^ n. sp.
? Cellepora plicata, var.,

Smitt, Forteckn.

(PI.

X.

figs.

9-14.)

iv. pi. xxviii. fig. 193.

Zoooecia ovate, disposed in linear series, whitish, minutely
roughened, traversed by rib-like lines, which run from the
margin towards the centre mouth suborbicular, smTOunded
by a thin, much-raised, frill-like peristome, which is cleft in
fi-ont into a deep loop-like sinus
within it on one side a small
avicularium, the mandible directed upwards a minute pointed
denticle immediately within the lower margin.
Oooecium
semicircular, punctm'cd, set far back. The peristome frequently
;

;

;

which are curiously
cut and crenated at the top, and present a very fantastic appearance.
rises at the sides into jDrominent expansions,

On

shell,

zoophytes, &c., common.

have met with no description of this remarkable form ;
but it seems to be represented in Smitt's figure 193 (Forteckn.
part iv.).
He refers it to his Cellepora inlicata^ with which,
I confess, I cannot see that it has any close affinity whatever.
It varies much in different states of growth, and especially in
the degree in which the peristome is developed
at times it
forms a plain border round the mouth (PI. X. fig. 10)
at
I

:

j

.

from
Others

Icthuiil

and Labrador
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takes on sueh shapes as aie represented in Plate X.

it

11-14.

figs.

[Aretie Sea {Smitt).'\

Genus Cellepoka,

Fubricius.

(Celieporaria, Smitt.)

19.

This

Cellepora incrassata^ Lanik.

judging from the fragments which abounded
in the tiredging, must be common oft' the coast of Iceland, as
it is, according to Smitt, in the seas about
Spitzbergcn and
Greenland.
In Finmark it seems to be less abundant
East Greenland, plentiful (Gennan Polar Exped.).
fine species,

20.

Two

Cellepora ovata, Smitt.

(PI.

XI.

fig. 5.)

fragments occur.

[Spitzbergcn, in 10-GO fathoms
less common than C.
scah-a and
plicata {Smitt) ; Sabine Island (German Polar
Expedition).]
In this species the mouth is orbicidar, instead of triangular
as in the allied C. plicata, Smitt, and the avicularium much
shorter than in that species.
The mucro is set completely at
one side of the mouth. The surface of the cells, which arc very
convex and regularly ovate, is coarsely punctm*ed, the spaces
between the punctures rising at times into ridges. The peristome is thin and not at all elevated.
Smitt, as Kirchenpauer has already noticed, ranks this form
with his Cellejwra scahra in such a way that it is ditficidt to
determine whether he regards the two as specifically distinct
From his description of the figures (p. 22G) I should
or not.
infer that he looks u])on these two forms and C. plicata as
merely varieties of one and the same specific type. Judging,
however, from those figures, as well as the Icelandic and
Labrador specimens, I have little hesitation in considering
C. ovata an independent species with well-marked features.
Smitt, indeed (p. 18S), refers to certain intermediate
forms by which, he thinks, the distinction between C. ovata
find C. plicata is reduced to a very small matter
forms in
which the general appearance of C. ovata is combined with an
oviccll resembling tiiat of C. jdicata, though wanting its
punctured surface, and a mouth which often suggests the threecornered shape* so characteristic of the aperture in tiie lastnamed species; but as he does not figui'c these forms it is difficult
;

C

—

*

I

am

dervid

form

;"

afriiid

this

is

a very free trauslation of

ser djiirhusniynningarue afven

but

1

hope

it

hiir

does not misrepresent

fa

tlie

Swedish, "

en antydan

its real force.

till

ocli

trekant-

;
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The mouth in C. ovata,
to estimate tlieir precise significance.
as I have seen it, is orbicular, slightly compressed or flattened
it is decidedly subtriangular, and the
This is an important structural
a point.
distinction, the specific value of which we are certainly not
justified in rejecting without much fuller evidence respecting
It is of course
transitional forms than we now possess.
eminently undesirable that species should be multiplied on
trifling pretexts
it is equally undesirable that well-differentiated and tolerably stable forms should be confounded.

below

;

in C. plicata

lower margin runs

to

;

21.

Cellepora plicata^ Smitt.

Iceland, 100 fathoms.
[Spitzbergen, 2-60 fathoms, very

(PI.

XI.

figs.

common

3

{Smitt)

& 4.)
;

Green-

land (German Polar Expedition) ; Godhavn Harbour, Disco,
5-20 fathoms {Xorman, 'Valorous' dredgings).]
In this species the cells are ovate, somewhat depressed

by ribs radiating from the circumference
mouth subtriangular, slightly
arched above, the sides running to a point in front, so as to
form an acute angle peristome thin and slightly raised at
the sides ; on one side a prominent mucro, bearing a large
elongate-oval avicularium, with rounded mandible, looking
obliquely sideways.
Oooecium semicircular, smooth, punctured in front.
Allied to the preceding, but, I think, distinct.
very salient character is the great length of the oval avicularian opening.
surface smooth and glistening, sometimes traversed
;

;

A

Genus ESCHARA, Ray.
22. Eschar a pavo7ieUa, Alder.

A

single specimen was met with.
[Spitzbergen, in 20-60 fathoms, not rare

(

Torell

and Swedish

Expedition) Finmark, in 20 fathoms {Goes and 21almgren).
Not yet found in Southern Scandinavia {Smitt). England,
;

north-eastern coast.]

Genus Myriozoum, Donati.
{Leieschara, Sars.)

23.

Myriozoum coarctatum^

Sars.

Iceland, 100 fathoms.
[Spitzbergen, in 19-80 fathoms (Swedish Expedition);
way {Strom, Sars, &c.).]

Nor-

24. Myriozoum, suhgracile, D'Orbigny.

Iceland, 100 fathoms.
[Spitzbergen, 19-80 fathoms,

common (Swedish Expedi-

;

from Iceland and Labrador.
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Greenland (AioUer and Torell) ; Holsteinborg Har;
bour, 7-3.5 fatlionis
entrance of Baffin's Bay, 175 iatlioins
('X'alorous' drodt!:inj^.s)
Anticosti and Mingan Islands;
South Laltrador {I^icLuird).]

tion)

;

;

In this very distinet speeics, the small oval avicularla are
sometimes placed on each side of the mouth at the top, or
sonu'tinics on one side only: occasionally they occur about
the middle of the aj)criure
they are also distributed irregularly over the zoarium.
In many cases they arc wanting
altogether in connexion with the mouth of the cell.
;

Genus Rktepora, Imperato.
25. Retepora Tr«?^/r///a«a, n. sp.,Busk (MS.).
(PI. XI. figs. 9-13.)
Retepora
Smitt,

ceUitlosa
I.

Zoarium

(Linn.),

pt. iv. pp.

c.

irregular,

30

&

forma uotopachi/s (Busk), var. elongata,
204, pi. xxviii. "ligs. 226-232.

sometimes giving

off

long free branches

fenestra; elongate, narrow, lozenge-shaped.

;

Zoocecia immersed,
elongate, somewhat rectangular, bordered by lines, the mouth
suborbieular peristome thin, raised, the inferior margin projecting and with a very minute central sinus ; immediately belowit in many of the cells a j)rominent rostrum placed oblifpiely,
bearing on its summit a large avicularium with strongly incurved beak and a long triangular mandible pointing downwards.
Oo<vrium small, rounded, smooth
placed very far
back behind the mouth and se])arated from it, in the centre of
the arch of the opening, a small denticle (Plate XI. fig. 12).
This form has been very accurately described by Smitt
but he regards it as a variety of the Crag species E. nolo2)achys^ Busk.
Some years since Mr. Busk, Avho had met with
it amongst Dr. "Wallieh's dredgings, gave it the MS. name
which I have retained in this paper, and which fittingly
commemorates one of the earliest and ablest pioneers in the
work of deep-sea exploration. I agree with Mr. Busk that it is
specifically distinet, though in some respects it seems to approach
the fossil form.
The chief points of difference between it and
li. notopachys are to be found in the mouth, which in the latter,
according to iJusk's figure, is furnished with a rather doe})ly
incised sinus on the lower margin, whereas in R. WaUkhiana
the sinus is very minute and shallow*
and in the ovicell,
which in the last-named is small, with a very moderate orifice
and a eon.«:picuous denticle in the centre of the oral arch, while
that of the Crag form is described as large and open in front.
The 'position of the ovicell in the present species is also
;

;

—

•

The contoiu

of the oral aperture

is

very different in the two specie?.

1
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it is developed at some distance above the mouth, and
apparently quite separated from it at first, though at a later
stage united to it by an extension of the peristome, as Smitt
Judging from Busk's figure, 1 should also
has" remarked.
suppose that the avicularia differed in character in the two,
though this portion of the structure is badly preserved in the

peculiar;

IS

fossil.

In R. WallicMana there is none of the remarkable thickening
of the branches beliind, nor is there any trace of the"crescenIts
tic laminfe " whicli are ascribed to the other species.
dorsal surface is flattened, traversed by raised lines, which for
the most part run longitudinally, while that of R. notopacliys
The fenestrse
is marked by deep, usually transverse sutures.
also seem to be much smaller in the latter form.
In the present species the zoooecia are sometimes very indistinct, at others they are well defined by conspicuous raised lines.
On the dorsal surface, at the base of each fenestra there is an
immersed avicularium, placed transversely.
Iceland, 100 fathoms, apparently common.
[Spitzbcrgen, 20-80 fathoms, common ; Finmark {Smitt) ;
Godhaab, 150 fathoms [Busk).]

Suborder Cyclostomata.

Genus Crisia, Lamx.
Crisia denticulatay

26.

Lamk.

Iceland, 100 fathoms ; several small fragments occur.
Spitzbergen
Bahusia (teste Smitt)
[Norway (Sars)
Great Britain &c., Scotch Glacial deposits {Geikie).]

•

;

;

Genus Idmonea, Lamx.
27.

Idmonea

Iceland, 100 fathoms

atlanticaj

E. Forbes.

abundant.
from Bahusia to Finmark, common {Sars,
Loven, Sjnitt) Shetland {Barlee)
entrance of Baffin's Bay,
175 fathoms {Norman).
;

[Scandinavia,
•

;

Genus Tubulipora, Lamk.
28.

Tubulijiora ventricosa, Busk.

on Sertularella tricuspidata, Alder.
[West Greenland, on Fucus {Sutherland).']

Iceland

;

from Iceland and Labrador.
20.
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7\cbuIij)ora JlaheUarisj Jolinst.

In tlic form which I refer to this species, the zoarium is flat,
depressed, opaque, minutely specked, and sonic wi) at rugose
the tubes are placed horizontally, somewhat
transversely
radiately dispixsed, of comj)aratively lar^^e bore, free only for
a short distance at the extremity, the free portion not turning
upwards, but takin;j^ the horizontal direction.
It is more or
less regularly tlabellate in its mode of growth.
It is well represented by Johnston's figure and in Jiusk's ' Cyclostomata,'
plate xxiv. fig. 2.
It is distinct, in my judgment, from the
;

true T. phalangea.

Genus DiASTorouA, Johnston.
30. Dia^toporaj sp. ?

A

small patch of a Diastopora occurs on a specimen of Celin so im])erfect a condition that I cannot
determine the species with certainty.
I believe it to be referable to D. oheh'a, Johnston, which is not imcommon in the
Arctic seas.

hpora incrassata, but

Genus Discoporella, Gray.
31. Discoporella verrucaria^ Fabricius,

abundant on Sertularella, &c.
[Bahusia (Lov^n); Spitzbergen (Swed. Exped., teste Smttf)'^
Anticosti and MinGreenland, Assistance Bay {Sutherland)
gan Islands; Bay of Fundy (Packard); Orkney and AiTan
Iceland

;

;

[Busk).]
]\Ir. Busk has rightly challenged Smitt's identification of this
form with the Discoporella foscul us (mihi). The latter is the
Melohesia radiata of Audouin, with whose figure 1 was imacquainted at the time (1862) of the publication of this species.

Suborder Ctenostomata.

Genus Buskia, Alder.
32. Buskia nttens, Alder.

Icchind very fine, creeping over Ilydroids.
[Great Britain.]
This seems to be the only Icelandic form not hitherto recorded from the Arctic seas.
Of the 32 species contained in this list, 18 are Britisli ; of the
latter, Ilippothoa exjjansa and Idmonea atlantica have only
;

—
1

Rev. T. Hincks on Polyzoa

10

Caberea ElUsli is common
occun'cd in the Shetland waters
to Shetland and the Hebrides, and Lcprali'a tubulosa to Shethind
and the north-eastern part of Scotland (Wick). The folio win^j
may be regarded as forming a distinctively Arctic group
Menipea arctica, M. Sophia', Lepralia sincera, Cc-Uepora inTwelve of the
crassafa, and perhaps Myriozoum coarctatum.
Icelandic species have been found on the North-American coast.
It should be mentioned that the dredging which supplied
the material for the above list was contained in a single bottle
;

:

of very moderate size.

Labrador Species.
The forms
Inlet, at a

recorded in this list were taken in Hamilton's
depth of 15 fathoms, by Dr. Wallich.

IXFUNDIBULATA.
Cheilostomata.

Menipea

1.

ternata, Ellis

Gemellaria loricata, Linn.

3.

Lepralia annulata, Fabricius.

4.
5.

Lepralia propinqua, Smitt.

Lepralia hyalina, Linn.
7.

10.

Sol.

Cellularia Peachiij Busk.

2.

6.

&

The

prevalent form.

Lepralia per tusa, Esper.

8.

Lepralia radiatula^ Hincks.

9.

Memhranipora

lineata^

Linn.

Memhranipora cyvihaformis^ Hincks.
11.

Cellepora scahraj Smitt.

This belongs to the same group as C. plicata and C. ovata
of Smitt, the three being ranked as varieties of one and the

same

species

by

this writer.

In the present form the zoooecia are very short, convex,
crowded, and suberect; the mouth orbicular, slightly compressed
in front
immediately below the inferior margin rises a some;

1

from Iceland and Labrador.

1 1

what massive mucro, as broad as the mouth and stretching
back for some distance over tlic wall of the cell it bears on one
;

side an aviculariuni with rounded mandible, directed upwards.
The surface of tiie cell is smooth, but often traversed hy ribs
which radiate from the margin and are canicd up as prominent
keel-like lines to the apex of the rostrum.
The ovicell is semicircular, and, in

Within the

The

an early stage at least, without punctures.
margin there is a small denticle.
a very crowded appearance, and are more

inferior

cells iiave

erect than those of either G. plicata or C. ovata.
The mucro
is central (that is, the apex corresponds with the centre of the
inferior margin, and the base spreads out equally on each side),

while in the two last-named species
one side of the cell.

12.

it is

Cellepora bilammata, n. sp.

placed completely on

(PI.

XI.

figs. 6, 7.)

Amongst

the Labrador dredgings there is another form
referable to the same group as the above, but presenting
some marked and distinctive peculiarities. It occurs in two
very difterent conditions. In one (a) the cells are rather
crowded, ovate, suberect, the surface smooth ; mouth orbicular,
the peristome rising on each side into a mucronate process, one
of the two (and occasionally both) bearing on its side an avicularium with rounded mandible ; between the two processes
there is a rather wide cleft, and immediately within it a small
denticle (PI. XI. fig. 6).
Occasionally there are traces of the
formation of a second calcareous lamina over the primitive
cell-wall.
Cells occur in which the second envelope has only
partially overspread the original wall, and the edge of the later

growth can be

distinctly traced.

In the other condition in which the species appears (h) almost
every cell exhibits the double lamina, the later process of calcification being only partially effected (PL XI. fig. 7).
In this
state there are no avicularia.
The processes on the inferior
margin are both simple extensions of the primitive lamina,
somewliat rounded at the top and separated by a broad cleft.
With the growth of the second lamina they would assume their
and the development of the aviperfect mucronate condition
cularium (or avicularia) would probably follow. The ovicells
are developed plentifully on this form
they are semicircular
almost truncate in front, partially concealed by the ascending
marginal processes, smooth, with a few rather large punctures
on the front. I have not noticed this doubling of the cellwall in any of the kindred species, while the character of the
mouth is vcr}' distinctive. 1 have therefore thought it best to
give this form a separate name.
;

;
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13.

The specimens

Icelayid

and Labrador.

Cellepora ovata, Smitt,

of this form from Labrador and Iceland are

identical in character.

Cyclostoinata.

14.

[Mediten*anean
15.

;

Crista eburnea, Linn.

Madeira

;

Australia.]

Tubulipora JlabeJlai'iSj Jolmst.

i

16. Discoporella verrucaria, Fabr.

Of the foregoing species eight, or half the number, are not
included in Packard's list of the Polyzoa of South Labrador.
Fourteen arc common to the American coast and the Arctic
Ten arc British. Two are Mediterranean forms, both
seas.
of them having a very wide range.

EXPLANATION OF THE PLATES.
Plate X.
Lepralia porifera, Smitt.
The same, showing the ovicell.
Fiji. 3. Lcprtdia reticichto-punctata, Ilincks.
Fig. 4. The same, more highly magnified.
Fig. 5. Lepralia propinqua, Smitt.
Fig. C. The same, more highly magnified.
Fig. 7. \jax^e &\\c\i[axmvii oi Lepralia pi'opinqua.
Fig. 8. Ditto of Eschara Landshorovii, Johnston.
Figs. 0-14. Lepralia radiatula, Hincks.
Fiff. 1.
Fig. 2.

Plate XI.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Lepralia trispinosa, Johnston, var.
Lepralia (LUscopora) sincera, Smitt.
3. Cellepora plicata, Smitt.
4. The same.
5. Cellepora ovata, Smitt.
6. Cellepora bilnniinata, a, Hincks,
1.

2.

The same, h.
Lepralia tubulosa, Norman.
9. JRetepora Walliehiana, Busk, MS.
10. The same
a portion of the dorsal surface.
11. The same, a fragment of about the natural size, showing the
shape of the fenestras.
Fig. 12. The same, a single cell and ovicell.
Fi(/. 13. The same, avicularium in profile, showing the strongly developed
beak.
7.

8.

;

I
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MI.SCKKLANKUU.S.
CURISTIAN G(»TTFRIEn EnUEXDERO

Amonu

the

history

ot"

*.

men whose

iiamos will cvor be iissociatcd with the
Khrenberg occupies a very promiiient place.
Filly years ago ho bolcUy iK'Jietrated into Al'rica a.s far as Abyssinia
ill the lace of difticulties of which wo
can now scarcely form any
idea, collecting zoological and botanical materials, whilst the fanaticism of the inhabitants followed the Christian wherever he went, and
science,

more than once phieed him in peril of his life. The results of these
travels led him to the department of science the investigation of
which constituted the ])rincipal labour of his life, and especially
contributed to his scientific fame, namely tlie study of the lower
forms of animal

life, and especially the world of microscopic orgawhose richness and variety were previously unsuspected.
And it was not only to the living forms that Elirenberg devoted his
attention
he also demonstrated their wide diffusion in the rocks
of former jK^riods of the earth's history, and became the founder of
microscopic palaeontology, which has been of essential aid to the

nisms,

;

geology of the

sedimentary rocks.

\\ ith

the greatest care the

numerous observations were united by him into a collection which is unicjue in its kind, and which will remain at once as
an important aid to study and as a monument of the indefatigable

objects of

industry of a

German

eavant,

Ehrenbcrg was born on the 10th April, 1705, at Delitzsch in tho
pro\-inco of Saxony.
Up to his fourteenth year ho attended the
school of his native place
in ISlo he obtained a free scholarship
in the Pforta Academy, where he had several men of note (as, for
example, Leopold von Itanke) among his associates and he left this
institution in 1^15 to study theology at Leipzig, in accordance with
his father's wish.
But even in the midst of his classical studies at,
the Academy, he had already devoted his hours of leisure to investigations in natural history
and this bent of his mind led him when
he had been a year at the University, to exchange tho study of theology for that of medicine.
He completed his academic studies in
Berlin, where he attained his degree of Doctor of Medicine on the
5th November, 1S18, his inaugural dissertation bearing tho title
" Sylvaj mycologica; Bcrolincnses."
In the two following years wo find the young doctor engaged with
his friend Hemprich in sketching plans for a great journey of investigation to some distant jiart of tlie earth; and the wishes of both of
them were fultilled in the year 1N2U, when General von ilinutoli,
;

;

;

who was on

the

i)oin<

of starting on an antiquarian journey into
A cadcmy of Sciences to recommend him two

Egj'pt, requested the lierlin

young

Their journey in

desert as far as the oasis of
•

The Academy selected Eluxiiberg
comuKm extended into the Libyan
Jupiter Amnion (Siwah)
but after their

naturalists as comi)ani<)ns.

and Hemprich.

;

[P'or the original of this notice

Prof. C. Raminelsberg.

Ann.

dL-

— Ens.

wo

nro indpbtfd to the kindness of

1
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return to Alexandria, the two naturalists quitted the General's expedition in order to carry on nutural-history investigations on
They traced the Nile upwards as far as Emhutheir own account.
kolil in Dongola, made an excursion into the Fayoom, returned to
Cairo in 1 8:2;{, and then examined the northern coasts of the Eed
Sea and especially the Sinaitic mountains. While Hcmprich conveyed
the collections they had made to Alexandria, and remained in that
city awaiting remittances,

Ehrenherg remained

for six

months

in

Tor. occujning himself i)rinoipallj- with the corals of the Hed Sea.
The two naturalists afterwards undertook a third journey, into Syria
and Crelosyi-ia they penetrated as far as liaalhec, and reached the
snowv summits of Lebanon. Their further journey was commenced
it carried them through Arabia to Loheia and across to
in 182o
Massowa on the Abyssinian coast. Here Hemprich fell a victim to
fever ; and his friend committed him to the grave on the small island
Ehrenberg then made an excursion to the hot springs of
of Toalut.
;

;

and returned by Kosseir and Alexandria to Europe in 1 S2(i.
During the six years of his absence he lost nine of his European
companions by death. In the ifemoirs of the Berlin Academy for
the vear 182(i, Alexander von Humboldt gave a preliminary report
upon these great travels and the important collections which had
reached Berlin through Ehrenberg and Hemprich.
In the vear 1827 EhrenbeTg was made an Extraordiiuxry Professor
in the University of Berlin, and on the apjdication of Alexander von
Eilet,

Humboldt obtained, through the minister Von Altenstein, the means
In consequence
of making known the scientific results of his travels.
of this, two volumes of ' Symbola) physicae,' with copperplates representing mammals, birds, insects, &c., appeared in the years 1828Unfortunately circumstances were unfavourable to a conti18.'U.
nuation of the work.

A

short historical sketch of the

first

part of his travels appeared

1828 under the title " Naturgeschichtliche Reisen durch Xordafrika und Westasien in den Jaliren 1820-2(j, von Hemprich und
Ehrenberg." In 1827, Ehrenberg had already published a descripHe also pubtion of the deserts in the Memoirs of the Academy.
lished some of his observations upon various subjects in different
periodicals, e. </. on the Manna of the Tamarisks, on the Scorpions
and their geographical distribution, on'the ^lonkeys of Sennaar and
Kordofan, on the peculiar noise heard on Djebel Nakuss among the
mountains of Sinai, and on the Corals and Acalephae of the lied Sea.
The journey to the Ural and the Altai and to the Chinese frontier,
undertaken in 1829 by Alexander von Humboldt at the desire of the
Emperor Nicholas, principally for the purpose of bringing to light

in

the mineral riches of the Ilussian empire, has been well described
by Gustav Hose, who, with Ehrenberg, accompanied Humboldt.
On his return, Ehrenberg devoted himself exclusively to microscopical researches and in 1 830 he published a memoir on the organization, classification, and geographical distribution of the Infusoria,
of which Cuvier speaks as follows in tlie ' Analyse des travaux de
" This discovery entirely changes
rAcaderaie lloyale dc Paris
;

:

'

—

Misiilliini-oHS.

our

i(luu8,

which

and cspeciully

coiistitutu

epochs

iii

upsctti

the

iiuiiiy

scieiices.

"

1 ].")

systouiH
Tliis

;

it iu

memoir

(jiie

ot tliDse

wils lolluwtd

In
hy contributions wliich were continued until the year l>i;j.j.
iSiW in)j)eared the <;reat work Die Ini'usion.sthierchen als vollcndete Or^ranisnien,' with Ol plates, for which and lor hi.s f^eoloj^ical
researches the (Jeolijpi-al Society conferred upon Ehrenher;; the
As early as l^;i(l, KiirenWollaston medal as a special distinction.
'

berj; had
abounded

di.scovcred

that the jtolishinf^-powder

known

as tnjjoli

and that the polishinf^-slatc of liilin,
near Teplitz, ctmtained innumerable siliceous shells of similar creaThe same residt was obtained l)y the microscopic examitures.
nation of the so-called "• edible eartlis " from various localities.
'I'his occurrence of fossil or{j;auism8 was soon afterwards demonstrated
liy Ehrenbcrg in older formations, as is evidenced by his memoirs
*J)ie Uildunp; des europaischen, libyschen uud uralischcn Kreidefelsens und Kreidemergels aus mikroskopiscben Organi&men
(ISVJ), and 'Leber noch jetzt zahlreich lebenden Thierartcu der
Kreidebildung und den Organismus der Polythalumien.' In the
year 1^'41 he demonstrated tlie presence of organisms in the peat-beds
in various jtarts of Ikrlin (Museum, Fricdrichsstrasse, and Karlsstrasso), and gave an impulse to the technical employment of these,
and of the Infusorial earth of Ebstorf in the Liineburger Ilaide, as,
according to the reports of old writers, an earth serving for polishingpuq)08e8 could be used for the manufacture of light building-stones,
capable of floating upon the water, and the dome of the moscjue of
in fossil or^anisnia,

'

Saint Sophia, the celebrated structmx' of tlio Emperor Justinian, is
composed of such stones. \\ itli the hearty cooperation of the then
director of the lloyal Porcelain Factory, the Mining Privy CouuciUor
Frick, Ehreiiberg had stones manufactuied from the Berlin material,
wliich jirovcd from their porous nature to be very useful, and were
employed by the architect Hoffmann in the construction of the

cupola of the museum.
In 1S45, at the request of the Mining Department, Ehrenberg
made investigations on the diffusion of the infusorial tuffs in the
in 1S47 he jmblished his " Beobachtungen iiber Passatstaub
Eifel
und Blutregen," in the Memoirs of the Academy of Berlin and this
was I'oUowed by a lojig scries of papers in the ' Monatsberichte.' In
1^40 he had prepared his < Microgeologie,' which appeared in lho4,
with 41 coi»perplatC3. The first part of a continuation of this work,
;

;

relating specially to America, apju-ared in 1>5<).
A new field is opened by his works on the Grecnsarjd and the illusl^.jo), and his communications on the
graduidlv advancing knowledge of immense (}uantities of microscopic
organic forms in the lowest Silurian dejiosits near Saint Petersburg
(lNolJ-<)2).
His attention also was vi\-idly excited by the recent
investigations of the sea-]»otti>m so that, by the receipt of sami»les of
soundings from the most diflerent regions, he was enabled to investigate thoroughly the microscopic organisms of tlic depths of the sea.
In l.'-'72 he published a revision of these, illustrated with 12 plates,

trations of its organic life

(

;

which was followed

in

ls75 by a work on "

die fossilcn Erd-

8*

und

Miscellaneous.

116

Felsproben des Mecres und Siisswassers aller Liiiider, iind die Poly''
(with i30 plates). Thus, nearly to
cistinen-Morgels von Barbados
the close of his long life, which took place on the 27th June in the
year just closed, he showed no relaxation in his activity.
From the year 1S30 Ehrcnberg was an Ordinary Professor in the
Faculty of Medicine, From 1842 he was Secretary of the Physicomathematical Class of the Academy of Sciences, of which he had
been a member since 1827. In 1839 king Fricdrich Wilhelra IIT.
conferred upon him the great gold medal for Art and Science and
at the same time the Crown Prince gave him a gold medal relating
speciaUy to Ehrenberg's discoveries the Civil Class of the order
" Pour ie merite " counted him as one of its members from the time
and foreign
of its establishment by king Fricdrich Wilhclm IV.
honours were not wanting in recognition of his scientific merits.
Quite in the evening of his life he was gratified by the receipt of
the large gold medal founded by the Dutch Academy of Sciences at
Amsterdam in honour of Leeuwcnhoek, the discoverer of the Infusoria, and conferred for the first time unanimously upon Ehrenberg.
;

;

;

Corals in the Hunterian Museum figured hy Ellis
Solander.

To

the Editors

Gentlemen.

of the Anncds

and

and Magazine of Natural

— In rearranging the

corals in the

History.

Hunterian Museum

I recognized the nineteen specimens mentioned in the following
Doubtless more of the
list as figured in Ellis and Solander's work.
Hunterian specimens are figured in that work but I have only given
;

those which have some characteristic feature admitting of certain
Moreover Ellis selected for illustration parts only
identification.
The list, however, as it stands,
of some of the bulkier specimens.
will not be without interest to those who desire that the location of
type specimens should be known.
I

am, Gentlemen,
Yours obediently,

John Toxjng, M.D.

Glasgow University, Nov. 1876.
List of Specimens in Hunterian

Solander's
1.

PI. 29.

*

Museum figured

in Ellis

and

Natural History of Zoophytes'

Madrepora anthophyl-

11.

PI. 46.

fig. 1.

Madrepora

dte-

dalea.

liies.

2.

PI. 32. fig. 1. ?

3.

PI. 35.

M.

4.

PI. 84.

M. ungidom.

5.

Pi. 38.

M.ramea.

6.

PI. 39.

M.

7.

PI. 40. 3f. undata.

8.
9.

PL
PL

41. figs. 1, 2. M. ampliuta.
43. M. cinerascens.

10.

I'l.

15.

M.

carduus.

asjjera.

pileus.

12,
13.

I

]

M. areolata.
M. phryyia.

PI. 47.^fig8. 4, 5.

PL

48.

'fig. 2.

14. Pi. 50. fig. 2. M. ahdita.
15. PI. 52. M.foKosa.
PL 53. fig. 1. M. annulosa.
J

^^
^"'

|

17.

18.
10.

PL
PL
PL

figs. 5, 6.

M.

foveolata.

55.

M.rotuhsa.

56.

M.
M.

57.

interstincta.

mtiricata.

;
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Miscella ncous.
vf uetr Sj>eci(S o/JJluttidiu hclon(fin<j to the Geniis
Pancsthia.
Uy Jami::s Wood-Maso.v,

DfScrijitiotis

Panesthia monstruosn, n. sp.
Cor|)orc crassi.ssimo.
Tcp;umciito
Ingons, aptcni, atcrrima, nitida.
valde indurato.
I'ronoto in maribus valdissimc, in fcminis mobituberculato inclsura profunda, lata,
dice, ina^quali ot impresso
medio recta et linea clevata margiuata, lateribus cornigera, cornibus in mare magnis, in femina modicis, rcHexis, apice plicatis.
Abdominis srgmentis basalibiis infra supraque sparsim minute
punctatis, ultimo laminacjue supraanali jmnctis crcbrioribus necnon
I'odibiLs validis,
majoribus couspcrsis hue ])ostice a-clentata.
spiiiis tibialibus ibrtibus armatis
fVmoribus anticis trispinosis.
pronoti 14^, pronoti lat. 10^,
Long, corporis maris oS millim.
;

;

:

;

;

iucisui^a) lat.

fJ

:

mesonoti long.

long. 8, metanoti lat. 1^3

U3.

;

0,

mcsonoti

lat.

abdom, long. 30, abd.

metanoti
(ad medium)

21|

lat.

;

Long. corp. fem. 52.

A male and a female from Southern India (7?. C. Beddome).
This fine insect ofters a curioiLs resemblance to the Grumphadorhina
liorteiitosii, Schaum, from Madagascar.
Hah.

Panesthia Wallacei, n. sp.

Pronoto ut in P. morionc scd nitidiorc et
Atcrrima, nitidissima.
Abdomine sparsim punctulato,
distinctius crebriusque punctato.
punctis apicem versus sensim frequentioribus ac pauUo majoribus
segmento ultimo marginibus integro angulisque jwsticis vix producto lamina supraanaU disco parce fulvo-pilosa, postice rotunlamina subgcnitali
data, tota Integra, dentibus lateralibus nullis
TegmiCercis tumidis, fulvo pilosis.
confertim grosse punctata.
nibus alisque paenc ut in P. marione, abdominis apicem longe superantibus venarum omnium parte apicali perspicua, utrinque
illorum vena anali recta impressa hyalina.
pallida, subhyalina
Femoribus anticis basin versus bidcntatis. Long, corporis maris
;

;

:

;

304 millim.; pronoti !>| pronoti lat. 1 -4 long, tegminum 4o, alarum
35; abdom. lb, abd. lat. (ad medium) 16.
IJul>. A single male from Sinkep Island, near Singapore.
;

,

Panesthia Jlaripennis, n. sp.

Pronoto antice granulate, pos.\terrima, nitidissima, pulchcrrima.
alitor ut in
tice medio sparsim. ad latera confertissime punctato
;

P. javanica.

Oculis maculis(|ue ocelliformibus Havidis.

Tegmi-

nibus lajtissime tlavis, singulis maculis duabus nigris, una parva
ad basin, alteraque magna orbiculari jwuc medium jnisita, notatis
vena anali clevata i)otius quam impressa, fortitor arcuata abdo;

;

Alis apice tlavo
minis segmenti ultimi apicem vix attingentibus.
Antennis apicem versus tiando annulatis. Al»domarginatis.
ultimo laniinacjue suminis scgmentis dursiilibus jmnctatissimis
praauali punctis grossissimis hac raargine postico 5-dentato, anillo angulis posticis acutissimc producto
gulis lateralibus latis
;

:

:

—
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segmeutis vcutralibus lateraliter |miKtati.s, medio vix punctatis

;

la-

Femoribus
Loug. corporis c? 37-45,

8ubf?cnitali couspi^ua, la;vi, politissinia, coiivexa.

mina

Lanis totis aterrimis.
$43millim. pronoli J 10-13, $ 10:| pronoti lat. S l-io-l'l,
$ 161 long, tegmiiuim S 2'.»-o3, $ 2U|.
Unh. Numerous adult aud immature specimens of both sexes from
the Niiga hills {J. Butler and Goihrin-Austeii), Brahmaputra valley
{A. ir. Chentiell), aud Dikrang valley (Goclwin-Austcn).
anticis miiticis.

;

;

;

Panesthia Saussurii, n. sp.

2

r. mandarinea, Saussure, M»51anges Orthopt.
uon p. 40, pi. 1. fig. 25.
.

p.

100,

pi. 3. fig.

23,

have recently received from Johore in the Malay peninsula a
specimens of P. mandarinea, none of which exhibit the
least approach to the remarkable structure of the abdomeu seen in
the insect described and figured by De Saussure as the supposed female of it. The larva) of P. mandarinea, moreover, are jet-black
throughout, while those of P. Saussurii are deep black-brown symmetrically variegated with pale testaceous on every part of the body,
including the legs, which are ringed, the antennfe, which are tipped,
and the head, which is triply banded, with the same colour. A
further reason for refusing to accept the insect figured by De Saussure on pi. 3 (oj:. sui^ra cit.) as the female of the one represented on
I

line series of

pi. 1

is

that the latter

is itself

also a female, the sides of the pro-

which are produced into huge curved
horns, each separated from the broad scmioval median lobe covering
the head by a deep rounded emargination.
Hab. A single specimen of the male from Sikkim (L. MandelK).
This insect having been captured just prior to the last moult, the
organs of flight are still in rudiment, and the pronotum is still non-

notum

in the true males of

emarginate.

On some

My
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Facts relathig to the Nutrition of the Embryo in the
By M. C. Dakeste.
E(jfj of the Fowl.

investigations in experimental teratogeny have enabled me
some facts with regard to the nutrition of the embryo

to ascertain
in the egg.

If in the fiirst days of incubation we remove the blastoderm with
the portion of the vitelline membrane that covers it, and the layer
of albumen lining this section of the vitelline membrane, and then,
after separating the blastoderm from the vitelline membrane, coagulate the albumen by means of alcohol or hot water, we find that the
albumen has completely disappeared above the embryo. There is
here a vacant space in the fonn of a hollow cylinder, or rather a
This perforation of the
portion of a cone with a circular base.
albumen is the more considerable in proportion to the distance from
the commencement of incubation, and consc(]Ucntly to the space
occupied by the embryo in the blastoderm.

—

S
;

Miscellaneous.

1 1

This fact was ohservod hy Af?aH«i/.
hut I have hern ahle to f^o
further thiiu that illustrious uaturalist.
In fact I have ascertained
that tliis (lisappenrauoe of the alhumen is connected Koh'ly with the
development of the emltryo and of the vascular lamella, which, in
its orifrin, is not distinpfuished from the embryo itself.
The allmmen disajipears only above the circle formed by the vascular area
and its disapju-aranco increases like this circle. If by chance, as 1
;

in my experiments, the vascular area ])resent8 an
form, the em])ty space produced by the disappearance of
the albumen presents the form of an elliptical cylinder, or, more
correctly, of a ])ortion of a cone with an elliptical base.
Thus
during the early part of the develoj)ment the formation of the vascular area is coiuieoted with the gradual disappearance of the layer
of albumeii corresponding to it on the other side of the vitelline
membrane. On the contrary, nothing of the kind takes place in all
tliat portion of the blastoderm which is beyond the vascular lamella

have observed

elliptical

and surrounds

it.

This led me to think that the albumen necessary for the nutrition
of the eml)PiO does not assist in the nutrition of the blastoderm
itself.
I have verified this prevision by the exaraiuation of blastoderms which had developed without producing any embryo,
and which nevertheless had covered almost the whole surface
of the yelk.
This fact I have several times observed in the
Under these circumstances the
course of my teratogenical studies.
albumen forms a perfectly continuous layer above the blastoderm.
We must therefore assume that the blastoderm derives its elements
from the yelk, whilst at the commencement of incubation, and, at
least, up to the period of the complete closure of the amnios, the
embryo is developed at the exjiense of the albumen.
I
may add that the ascertainment of the disappearance of the
albumen is the jtrocess that I adopt in my investigations whenever I
wish to know whether an embryo is being developed in an egg, a
fact which the death and disorganization of the blastoderm do not
always allow to be ascertained directly. There arc, in fact, many
circumstances under which the embryo perishes very early, quite at
the commencement of the development and if the o^g is not opened
until after the lapse of some days, it is often very difficult to find
any appreciable traces of its existence. The disappearance or the
preservation of the albumen furnishes a sure means of deciding as to
the former existence of an embryo, and to decide whether the
blastoderm has produced an embryo or whether it is one of those
blastoderms ^nthout an embryo, the occurrence of which in my
Comjttes liendiis, Oct. '60, 1870,
experiments I have just mentioned.
p. 836.
;

On
The
trephts,

the Stmcttire

and Organization of
By l)r. C. Clals.

tJie

PolyphcmidaB.

structure of the body and limbs of the Polyphcmida? (Bi/thoPohfphemus, Podon, Evadne) may ho referred in detail to the

—
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well-knowu structure of the Daphuidae, and their poculiaritios thus
completely explained morphologically. The principal difterencc which
leads physiologically to new conditions of emhryonic nourishment,
and is also of importance with regard to the external form of the body,
consists in the transformation of the brood-chamber, bounded by
the skin of the back and the inferior lamella of the shell, into a
uterus-like sac, the cellidar wall of which {h>/podennis) becomes a
nutrient organ of the ova and embryos, either throughout its whole
extent (Po'ion, Evadne), or only in the ventral lamella, which is in
contact with the intestine.
The nervous system could be traced in its whole course in all
The brain is followed by a subcesophageal ganglion,
four genera.
which is united to it by short broad oesophageal commissures, and
by the ventral ganglionic chain, the four inflations of which, united
by transverse commissures, emit nerves for the limbs. The last and
smallest pair of ganglia also sends forth nerves to the abdomen and
to the tactile setae of the postabdomen.
The crystalline cones of the large movable eye consist throughout
the nervous rods belonging to them show lamellar
of five segments
;

stnicture.

The sheU-gland was

traced in all the genera in its whole length
In its course it presents characteristic peculiarities
in each genus and species, but consists throughout of the ampulliform sac, the inner and outer looped canal, the terminal duct, and
the short narrow eff'erent tube.
The dilated terminal duct, extended after the fashion of a reservoir, contains large shining iirinary concretions in Podon and Evadne.
The adherent organ of Evadne and Podon is not a sucking-cup
with radiating muscles, but an excretory organ composed of large
glandiJar cells with streaky protoplasm. In Evadne nine or ten
ceUs are usually employed in its formation their conically decreased
secreting ends are ajjplied to the well-known cuticular disk.
The ova, as in the Daphnidie, are produced in four-celled chambers of the ovary, but are extraordinarily small when they pass into
the brood-chamber, where an abundant supply of nourishment is
furnished to the developing embryo by secretion from the walls.
In Evadne the embryo becomes pregnant while still in the body of
the mother, and is usually bom with four ova in process of segmento its orifice.

;

tation in the uterus.

The formation of the winter egg in Evadne takes place
sorprion-processes of the neighbouring egg-chamber.
Kais.
der Wiss. in Wien, Oct. 20, 1S76.

On

the Colydiidae of

New

Zealand.

by abAkad.

By D. Shaep.

Annals,' July 1876, p. 22, I established a new genus of
I find this word has
with the name Epistrophus.
already been used by Kirsch for a genus of Curculionida) and I
propose therefore for the genus of Colydiidae above alluded to the
name of Episiraniis in place of Epistrophtis.

In the

'

Colydiidse,

;

;
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— On two
By H.

1877.

Vitreohexactinellid Sponges.

J.

Carter, F.R.S. &c.
[Plate IX.]

The following descriptions of Eurete farreopsis, n. sp., and
MyJiusia Grayi^ Bk., respectively have been made more especially for two purposes, viz. the former to show the mode of
growth in Farrea occa, which has not yet been described from
a living specimen, and the latter to illustrate the only known
living species

that has

come

possessing the structure of the Ventriculidce
to notice.

I am indebted to my friend Dr. J. Millar for the specimen
of Eurete farreopsis^ which has been whitened at the expense
of the soft parts
for sale, not for the purposes of natural history,
and, from being very delicate in the last-formed portions, has been much broken.
Nevertheless sufficient remains
for description and for the accompanying illustration of the
the general form, which has been taken from a photograph
while the elementary parts more particularly have been obtained from minute shreds of dried sarcode still left about the
skeleton, in which arc wrapt up the rosettes and smaller spicules of the species.
The specimen of Mgliusia Gragi^ Bk., belongs to the British
Museum and through the obligingness of Dr. Gunther I am
enabled to give an illustration of this, also delineated from a
photograph.
It was taken alive, as the presence of the sarcode
many parts indicates but, appearing very insignificant from
it5 smallness, it has not received that treatment which its

—

—

;

m

;

Ann.

&

Mag. N.

Hist. Ser. 4.

Vol. xix.
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importance as the only living representative of the Ventricunevertheless with ^Yhat remains
lidffi in structure deserves
of this also there is, as will be seen, abundance left for
It has already been described
description and illustration.
and named by Dr. Bowerbank (Proc. Zool. Soc. May 13,
1869, p. 335, pi. XXV. fig. 1), who has given a most faithful
;

would refer the
reader but as neither the general form of the specimen itself,
including its elementary composition, has been illustrated, nor
the resemblance of the latter to that of the Yentriculida3 pointed
out, it seems to me that a more detailed record of this precious
illustration of its general structure, to whicli I
;

little

sponge

is

desirable;

and

this

I have endeavoured to

supply.

Eurete farreopsisj n. sp.

IX.

(Pi.

figs.

1-7.)

Skeleton.
General form bush-like,
fixed, sessile, composed of many tubo-branches anastomosing
Colourless, translucent, becoming white from
clathrously.
Branches
increasing density of structure towards the base.
short, thick, cylindrical, hollow, formed of a delicate thin
reticulated wall thickening from the growing margin towards
the base or oldest part, widely separate, dichotoraous, anastomosing as before stated. Orifices of branches respectively
circular at first (fig. 2, a), then expanded (fig. 2, &), afterwards
funnel-shaped (fig. 2, c), becoming elliptical and contracted in
the centre (fig. 2, c?), where, by the union of the approximated
Viti'eohexactinellid.

parts of the margin, two circular orifices are formed which
grow into two short, round, tubular branches in opposite
directions (fig. e), to divide again after the same manner, and
or to anastomose with other neighbouring branches,
so on
when each branch still gives off two others, so that at the
point of junction there are four branches instead of two.
Where union takes j^lace, either by the approximation of the
two opposite parts of the margin or by direct anastomosis, a

—

General stiaicture of the wall reticular, the
is formed.
longitudinal lines of fibre, which are the largest, remaining
parallel while the tube is round (fig. 2, a) but radiating upon
the same plane successively where the orifice becomes expanded (fig. 2, c, d). External surface rough, from the projection of the arms of sexradiate spicules which have not become
raphe

,

enveloped by the vitreous fibre internal surface still rougher
from the same cause mid structure or wall composed of sex;

;

radiate spicules

woven

into a reticulated tissue

by the

vitreous

which the meshes are subquadrangular, and, as before
varying in thickness
stated, the longitudinal fibres largest
from an extremely thin layer of minute sexradiate spicules in
fibre, of

;

y\r.
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the growing margin of the orifices at the circumference to a
lamina l-24th inch thick in the fixed or oldest portions at the

Spicules of three kin(l><, viz. skeleton-, subskelcton-.
Skeletim-spicule sexradiatc
arms .spincfl
throughout, ])ointed in tlie smallest, inilated at the extremities
in the largest specimens, 5- to 40-G00()ths inch long with
proportionate thickness (fig. 4).
Subskelcton-spicules of two
forms, viz.:
1, acerate, straiglit, fusiform, attenuately pointed,
spined throughout, spines all inclined one way and more or
less closely applied to the shaft, 200- by 2-G000th3 inch in
its greatest diameters (fig. /5)
2, scopuline spicule, consisting
of a shaft and head (fig. 6 and fig. 3, e)
shaft cylindrical,
abruptly pointed at the free end, quadrangularly inflated at
the other, microspined throughout, most evidently towards the
free end, G8- by l-6000th inch in its greatest diameters
(fig. 6, a)
head consisting of four arms respectively supported
by the four angular projections at the end of the shaft, at first
running parallel or slightly curved towards each other and then
expanded arm much thinner than the shaft, inflated globularly at the extremity, microspined throughout, especially
towards the inflation, where the spines are long and inclined
backwards, leaving the convexity of the inflation smooth or
bald, 11-GOOOths inch long (fig. 6, h^ c).
Flcsh-spicule a
hexaetinellid rosette, each arm bearing four capitate rays
expanded enJleiir-de-Us^ 7-6000ths inch in diameter (fig. 7
and fig. 3, f)y or without extended arms, the latter being
reduced to a central point, from which the rays radiate in all
directions so as to present a globular form, 15-6000ths inch
in diameter (fig. 3,^).
Skeleton-spicules free and minute at
the growing margin, afterwards becoming larger and enveloped
in the vitreous fibre, or distributed throughout the whole
stnicture, from the youngest to the oldest developed part, in a
minute form, where one arm is frequently attached vertically
to the smooth fibre (fig. 3, dd).
Acerate subskeleton-spicule sparsely distributed.
Scopuline spicule very numerous.
Vitreous fibre smooth between
Flesh-spicules also numerous.
the knots (fig. 3, a a a), which are globular and spino-tuberculatcd all over, except where interrupted by their union with
the fibre (fig. 3, b b b), or by the projection of one or more
arms of the sexradiate spicule in the form of large spines,
thickened or elongated, pointed or inflated at the exti'cmity,
base.

and

tiesh-spicules.

;

—

:

;

;

;

thickest smooth
(fig, 3, c c c)
Size of specimen
19-GOOOths inch in diameter.
3x4x2 inches. 3 inches high. Last-formed tubo-branch
(viz. at the summit) 4-12ths inch in diameter
first-formed
branch (viz. at the base) 2-12ths inch in diameter.

and spinulated throughout

;

fibre 15- to

:

9*
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Hah. Marine, fixed on hard objects.

Lac

Philippine Islands.
The patulous ends of the tubular branches, accompanied bv the plumose or radiating structure of the lamina
out of which they are formed at this part, and the dichotomous
manner of the branching itself, closely ally this species to
Farrea occa, whose structure and mode of growth is also thus
In a specimen, too, of the latter growing upon a
explained.
branch of Loj^hoheh'a prolifcra dredged up on board H.M.S.
*
Porcupine,' the fixed end (which, unlike the single layer
forming the tube above, is composed of massive reticular
tissue) presents a number of minute hexactinellids, each of
which has one arm attached to the fibre, as in Eurete farreThis is also the case in Farrea infundihularis (Ann.
opsis.
Mag. Xat. Hist. 1873, vol. xii. p. 448, pi. xvii. fig. 1),
whose stnicture, in many respects, is so very like that of
Eurete farreopsis that one can only be considered a variety
but I do not observe this remarkable feature in
of the other
either of the Aphrocallistes or in Aulodictyon Woodwardii,
Obs.

&

;

Kent.

On account of the absence of the sarcode in the specimen
above described, I am unable to state the position which the
subskeleton- and flesh-spicules respectively and relatively
presented.
Nor am I able to say any thing of the dermal or
growing layer of sexradiate spicules, which in these specimens
is generally washed off with the rest of the sarcode to give
them a more attractive appearance in the market, thus leaving
nothing but the bare skeleton with a few fragments of dried
sarcode here and there, in which, however, some of the minute
spicules are almost sui'e to be retained.
Possessing a broom-like or scopuline spicule, I am able to
place this species among those characterized by a " scopuline
shaft" (Ann. & Mag. Nat. Hist. 1873, vol. xii. p. 559), and
with Farrea occa, as characterized by the tubular branches
being patulous at their orifices (ib. p. 360).
Like as the general form of this specimen is to that given
by Marshall of Semper's Eurete simplicissima (Zeitschrift f.
wissensch. Zoologie, xxv. Bd. 2nd Supp. Taf. xii. c), there is
no part of the detail of the structure given by Marshall in
Taf. xiv., except the attachment of the sexradiate to the
vitreous fibre (fig. 32, a), which can be identified with it {E.
What value may be due to the absence of the
farreopsis).
scopuline shaft and rosette in E. aimplicissima (p. 185), I am
unable to say, seeing that the reappearance of the spicules in
the centre of the vitreous fibre in Marshall's illustrations
(Taf. xiv.) indicates that the specimen had perished long

Mr.
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it was picked up for preservation, and therefore niiglit
have lost, with its sarcodc, most, if not all, of these spicules.
But where it is stated, a little further on, that neither Sderothamnus nor AphrocaJUstes possesses a rosette, it would have
been more to the purpose if Mr. Marshall had said that he had
not found any in his specimens, since a knowledge of this kind
of sponges points out that the scopuline shaft has hitherto
never been found present without a rosette or its representative.
Indeed I have stated, from actual observation, that
Apkrocallistes Bocatjei has a rosette (Ann. & ^lag. Nat. Hist.
and Sclera1873, vol. xii. p. 300, pi. xiii. figs. 9 and 10)
thamnus Clausii\ which I now find to be my Farrea densa
{op. et loc. cit. p. 51, pi. xvii. figs. 5 and 6), appears in my
mounted specimen with its rosettes attached to it, as well
as the head and part of the shaft of one of the scopuline
spicules.
At the time of figuring the fragment of F. densa, I

before

;

could only be certain of the characteristic spine, as I was not
sure that the rosettes and scopuline shafts belonged to it but
now that I have seen an entire branch, &c., T see also that
they do belong to it, and thai Farrea densa [= Sclerothamnus
Clausii) does possess a rosette.
When the description and
illustrations of the whole specimen, " nearly three feet high,"
have been published this identity will be more evident.
The peculiarities of Eurete farreopsis are the globular
tuberculated knots of vitreous fibre (fig. 3, bbb), which, with
the centrally developed spine, looks like a bossed omphalic
shield, and the globular inflations respectively at the ends of
the scopuline arms very much like a '' bald head " (fig. 6, c),
while the form of the rosette flesh-spicule is that which generally accompanies the scopuline shaft (Ann.
Mag. Nat.
Hist. 1873, vol. xii. pi. xiii. fig. 9), occasionally varied, as in
the present instance, where the arms are reduced to a mere
point and the diameter of the rosette much larger (fig. 3, fj).
The acerate spicule (fig. 5), too, with closely applied spines
all directed the same way, is still more common among the
llexactinellida.
To the presence of the minute sexradiate,
one arm of which is attached to the vitreous fibre (fig. 3, d d)
by an extension from the surface of the latter, I have already
alluded as a remarkable feature in this kind of sponge;

&

skeleton.

Mr. Marshall's criticisms generally of my papers on the
Hexactinellida and Lithistida, and on my " Notes introductory
Classification of the Spongida," respectively
have neither time nor inclination to reply to,
especially as the author's amount of knowledge of the subject

to the
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does not appear to me to be equal to my own ; so I must leave
them for a future generation.
Since the above was written, I have received from Mr. T.
Higgins a microscopic specimen of a Hexactinellid sponge
purchased by the Liverpool Free Museum from Mr. Gerard,
and said to have been collected by Dr. Meyer in tlie Pliilipli is Eurete farj-eopsis, and is fellow to Dr.
pine Islands,
Millar's s[)ecimen above described, as I have now ascertained
by an examination of the entire specimen.

Myliusia Grayi, Bk. Proc. Zool. Soc. 1869,
(PI.

IX.

figs.

p. 335.

8-17.)

general
General form hemispheric
Viti-eohexactinellid.
appearance enteromorphous or cerebriform sessile consisting
of tortuous anastomosing tubular canals or passages separated
by equally tortuous labyrinthic intervals. Tubular canals or
f)assages now terminating on the surface in round patulous or
ong tortuous gutter-like openings. Colour white, translucent,
Surface
slightly yclloAved by the presence of dried sarcode.
of (tubular passages, both externally and internally, covered
with a dermal layer of small sexradiate spicules, whose horizontal arms overlapping each other form a continuous quadriMargin of the openings of the passages on
lateral meshwork.
the surface fringed with the spined arms of long, thin, sexradiate spicules mixed with still larger (?acerates), wdiose shafts
are uneven but not spined, unless it be microscopically in
some parts. Pores and vents not discernible, from the muti;

;

;

Internal or body structure of the
lated state of the surface.
wall of the tubular passages composed of lozenge-shaped or
lantern-like knots of vitreous fibre applied end to end, three or
more layers deep, thus forming a laminate mass of trapezoids united to each other at their angles in successive rows
(fig. 10), with cylindrical intervals between them crossing
each other more or less rectangularly (fig. 10, A h) ; traversed
by the branches of the excretory canal-system, and when
fresh probably more or less divided into cavities by soft porous
expansions of the sarcode (now dried) bearing the ampulSpicules of two kinds,
laceous sacs or groups of spongozoa.

and flesh-spicules. Skeleton-spicules of three
forms, viz.
1, small, sexradiate, arms not inflated at their
junction, atteimately pointed and thickly spined throughout,
about 15-1800ths inch long by ^-ISOOth inch thick at the
base (fig. 13)
2, much larger, sexradiate, the same, but with
the arms slightly inflated at the extremity and 30- to 100ISOOths inch long (fig. 16); 3, still much larger (?acerate
viz. skeleton:

—
;

—
;

Mr.
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fusiform, attenuately pointed), unspined, but uneven on the
lenj^jth unknown
surface and hero and there microsj)ined
hirgest fragment 170- by J-lSOOth incli in it.s [greatest
diameters (iig. 17).
Flesh-spicules of two forms, vi/.
1,
rosette, globular, consisting of six short arms (tlie third axis,
;

:

which

—

is omitted in the illustration
each of which is surmounted by five long
capitate rays expanded in a vasiform manner, 4 i-l800ths inch
in diameter (fig. 14 and fig. 10, /)
2, bundles of miimtc,
hair-like, undulating aeorates like; the tricurvatti or Ijow spicule, about 4-1800ths inch long (fig. 15 and iig. 10, ,</).
The small scxradiates become the centres respectively of
the trapezoids (fig. 9, c), which are thus formed by the extension of a thread of vitreous sarcode from one end of each ot
is

vertical to the other two,

for perspicuity),

;

the arms of the sexradiate spicule to the other (fig. 9, a),
strengthened at each attachment by subsidiary threads, which
form an irregular reticulation between the main thread and the
arm at each end of the latter (fig. 9, />) finally increasing in
thickness throughout till the trapezoidis fully formedand presents
;

four sides (fig. 10, a), with eight lantern-like holes in them, one
in each triangular face (fig. 10, i), through which the sexradiate
form of the original spicule may be seen in the centre intact
(fig. 10, c).
Trapezoid about 14-1800ths inch in diameter.
Spicules nos. 2 and 3 form the fringe round the apertures

which interknits with the body-structure of the lamina internally, the latter, or the supposed acerate form, extending
beyond the former, both distally and proximally ; while the
flesh-spicules are scatteredthroughoutthe structure unequally
that

is,

much more numerously towards

inch high

by

-;-

the surface.
inch in horizontal diameter.

Size ^

Ilab. Marine,
Loc. Island of St. Vincent, West Indies.
Obs. In the Proc. Zool. Soc. Lond. 1859, p. 439, pi. xvi.
Radiata, the late Dr. J. E. Gray described and illustrated a
vitreohcxactinellid sponge, to which he gave the name of "3/yThere
liusi'a calloci/athcsj'^ after Christopher Mylius of 1753.
are two specimens of this sponge in the British Museum, viz.
the original one (figured /. c), about 3| inches in diameter, and
Both
inch wide, numbered "43.2.13.67."
the other about
are stated by Dr. Gray, in his " Notes on the Arrangement
of Sponges " {op. cit. 1867, p. 506), to have come from the
West Inflies. To which a third specimen has been added from
the " Island of St. Vincent in the West Indies, collected by
the Rev. L. Guilding," with the name " Scriviner " (? dealer)
on the board bearing the specimen, numbered "40.10.23.11."

H

In the same

*

Proceedings,' but of 1869

(p.

335,

pi.

xxv.
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figures faithfully a fragment of the
callocyathes, but, al-

Bowerbank
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which he finds not to be Myliusia
though very like in outward appearance
latter,

to

it,

totally different

hence he calls it " Myliusia Grayiy
Having subsequently had to examine this sponge for the
late Dr. Gray, I saw that its minute structure (fig. 10) was

in structure

;

by Schmidt (Atlantisch.
under the general appellation of
" (Ann. &
fossil spicules from " Scyph'a and Ventriculites
identified
the
xii.
Next
I
vol
Mag. Nat. Hist. 1873,
p. 365).
lantern-like knot of Myliusia Grayi with Mr. W. J. Sollas's
like that of the fossil species figured

Spongienf. Taf.

ii..fig.

16)

figures of the structure of the Ventriculites (Proc. Geol. Soc.
lastly, Avith the late Mr. J.
Lond. 1872, p. 65, fig. 2)
Toulmin Smith's representations of the structure of the " Ventriculidie of the Chalk " (Ann. & Mag. Nat. Hist. 1847, vol.
;

XX.

pi. vii. figs.

8-14.

I next observed the lantern-like knot among the " Cretaceous
Microzoa of the North of Ireland," figured by Mr. J. Wright

(Report of Belfast Naturalists' Field-Club, 1873-74, Append,
published 1875, pi. iii. fig. 7). After this I found it
myself among fossil sponge-spicules from the Mid Eocene of
And
Brussels, kindly sent me by M. Ernest Vanden Broeck.
it again appears under another form in the beautiful illustrations of the stiaicture of Cceloptychium agaricoides by Prof.
Karl Zittel of Munich (^Tleber Coeloptychium,' Miinchen, 1876,
Finally in 1876 I obtained a slice of a
Taf. iii. figs. 7-12).
Ventriculite from Mr. Ed. Charlesworth, of the Strand, London, and identified it therein myself.
It was then that I saw the desi]-ability of illustrating the
only known living specimen of the kind, viz. Mylitisia Grayi
and having obtained permission of
in the British Museum
Dr. Giinther for this purpose, I have done my best to publish
it ; for the specimen is very small, and, from its insignificant
appearance and dirty colour, would be very likely to be lost
sight of altogether, since it does not present the attractive
bright glassy aspect and sarcodeless character usually possessed
by the vitreous sponges after they have passed through the
the hands of the dealer.
Although J/?/ ZiMsm C^ra?// presents the convoluted cerehriform
appearance of J/, callocyathes, yet its minute structure is totally different, inasmuch as the knots or junctions of the fibre
in the latter are solid and round, not hollow and lantern-shaped
Again, the general structure of M. Grayi
as in M. Grayi.
although convoluted, is massive and labyrinthic throughout,
not cup-shaped or hollow in the axis as that of the Ventriculites;
while Cceloptychinm consists of radiating tubes more or less
iii.,

;
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9. hollow axis or stem, which in the horizontal
section resembles Ventriculites.
In the evolution of the lantern-like joint it may be observed

branched round

that this C(jinmence3 on a sexradiate spicule (fig. 9, c), the
centre ot* which becomes the centre of the lantern, while the
structureless sarcode, which here very much resembles that

of the Hhizopoda, creeps crookedly and fungus-like from
one point of the sexradiate direct to the other, thus marking
After this, subsidiary
out the lines of a trapezium (fig. 9, i).
pseudopodal prolongations are continued from the fixed ends
of the threads respectively to the arms of the sexradiate, which
in a reticulated form thus further unite the two and act as additional stays to the main ones.
After this the silicifying
sarcode still goes on adding layer after layer to the original
structure, until the whole becomes greatly thickened and the
interstices of the reticulation reduced to eight spaces as before
mentioned, so as almost to obscure the cross of the original
sexradiate in the centre, which, although also thickened by
the silicifying sarcode, still remains intact. Thus, in short, the
sexradiate becomes as much imbedded in the vitreous sarcode as
if it

were

The

in radiate fibre.

fringe of spicules

which

is

or, rather,

was

(for it

now

about the specimen) attached to the growing margins of the circular and gutter-like openings, is also
composed of sexradiates, but much larger than those upon
which the lanterns are formed and while five of their arms
interknit proximally with the body-structure of the wall of the
tubular tortuous channel, the sixth is free and very long comparatively ; while the fringe thus formed is still further lengthened by the presence of many (?acerates) much thicker and longer
than any of the rays of the sexradiate, and which, by their uneven
lies in loose pieces

;

seem to represent that form of acerate, so common
the Ilexactinellida generally, in which the spines are
long and all inclined one xoai/ that is, inwardly in situ (fig. 0).
Still this is of course conjecture for I have never been able to
surface,

among

—

;

more than a fragment of the shaft of these, but never
connected with any cross piece so as to indicate that they belonged to a sexradiate spicule. However, the surface is so
find

mutilated that the fragments of this fringe are, as just stated,
upon the specimen, and only by their pencil-like form
here and there, in which the spicules are held together in their
natural position by the dried sarcode, show the manner in
which they were arranged when attached to the margin of the
circular and gutter-like openings of the tubular channels or
passages.

all loose

The

rosettes are large (especially

when compared with

those
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of the last species, as the illustrations figs. 7 and 14 respectively, which arc drawn to the same scale, indicate) and numerous, particularly towards the surface ; and the little bundles
of minute undulating, fine, hair-like accratcs (fig. 10,^), which
I have so often figured in the Esperiadie and other sponges of
the Holorhaphidota, are also very jjlcntiful, and very frequently

present a distinct, tricurvatc or bow-like form (fig. 15).
I need not allude further to the differences between this and
the foregoing species, viz. Eurete farreojysiSj as these may be
gathered from the descriptions and illustrations respectively.
In the formation of the lanterns from the sarcodic substance
one cannot help being struck with the fact that, while this
part of the sponge appears to be Radiolarian, the addition of
This " radiolarian " sarcode
the Spongozoa makes the sponge.
"
intercellular substance, which forms the bond of
is the
union between the cells " in sponges, that I described and
Mag. Nat. Hist. vol.
delineated in SjJongilla in 1849 (Ann.
iv. pp. 87 and 91, pi. iv. fig. 2) as possessing the polymorphic power and contracting vesicles of an Amoeha.

&

EXPLANATION OF PLATE

IX.

Fig. 1. Eurete farreopsis, n. sp., natural size ; from a photograph.
Five diagrams, to show the mode of growth, comFig. 2. The same.
mencing with a, simple cylinder with circular orifice h, the same,
with onhce expanded ; c, the same, with orifice hecome funnelshaped ; d, with orifice elliptical and conti-acted in the centre,
like the figure 8 ; e, approximated sides vmited so as to form a
simple cylinder on each side, with circular orifice, //, like that
;

of
Fig. 3.

a.

structure of the wall, magnified, aaaa, fibre ;
b bb b, knots or points of junction of the fibre ; c c c, occasional
spines on the same ; d d, minute hexactinellid spicules which the
fibre has attached to itself: e, scopuline spicule ; /, small rosette,
common form g, large rosette, occasional form. Scale l-24th

The same, minute

;

to l-1800th inch.

Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.

Fig. 8.
Fig. 9.

The same, form of staple sexradiate spicule.
The same, spined acerate.
The same, scopuline spicule, a, shaft b, arm c, head of arm,
more magnified, to show the form and arrangement of the spines.
The same, usual form of the rosette. (The third axis, which
would be vertical to the others, has been omitted for perspicuity.)
;

;

N.B. Figs. 4 to 7 inclusively are on the scale of l-24th to
l-6000th of an inch.
Myliusia Grayi, Bk., natural size from a photograph.
The same: four knots or trapezoids, magnified, to show their earb, rericulated threads of silicia, trapezoid
liest appearance,
fving sarcode extending from point to point of the sexradiate
(The vertical axis of the latter omitted here also
spicule, c.
;

;

for perspicuity.)

Fig. 10.

The same

:

form under

four knots or trapezoids, magnified, to show their
a, trapezoid with reticulated
full development,

—
]\Ir.
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threads of silicifying earcode all run together into solid fibri",
thus enveloping the sexradiate spicule, c, in the centre, which is
otherwise hollow d, spine or arm of sexradiate incrt^ased in size
bv the silii-ifyinp sarcode, but not enveloped in the fibre e, end
of vertical arm of sexradiate truncated /, rosette ij, bundle of
minute hair-like undulating aceratea, frequently tricurvate or
bow-shaped h h, cylindrical intervals or channels between the
trapezoids i, lantern-like hole, reduced to eight in each trapezoid.
S'.l?. Although lx)tli these figures, viz. Jl nnd 10, are drawn
upon the same scale (viz. 1-L'4th to l-180<)th inch), it must not
be assumed that the trapezoids are as regularly formed throughout the ninss hence they must, to a certain extent, be viewed
more or less us diagrammiitic.
Fig. 11. The same: oblique view of the trapezoid of fig. 9, showing all
the anus of the sexradiate spicule within the reticulated threads
of silicifying sarcode.
Fig. 12. The same diagram of trapezoid to show the sexradiate cross aa
it exists in the trapezoid of fig. 10.
staple form of dermal sexradiate, scale l-24th to 1Fig. 13. The same
;

;

;

;

;

;

;

:

:

1800th inch.

Hg.

14.

Fig. l-').
Fig. 1 0.
Fig. 17.

X.

The same
The same
The same
The same

more mngnified.
more magnified.

:

rosette,

:

tricurvates,

:

:

large sexradiate spicule of the fringe.

fragment of large uneven spicule in the fringe.

List of the Sjieci'es of Crustacea collected hy the Rev. A.
E. Eaton at Spitzbergen in the Summer o/"1873, with their

and Notes.
Bj Edward J. Mier.s, F.L.S.,
F.Z.S., Assistant in the Zoological Department, British
Localities

Museum.

A SMALL collection of Cnistacea, made by the Rev. A. E,
Eaton during a voyage with B. Leigh Smith, Esq., to Spitzbergen, in 1873, was presented to the Trustees of the British
Mu.seum in the following year. The species are most of them
well-known Arctic forms but the specimens generally are of
a large size and in an excellent state of preservation. The
value of the collection is further enhanced by the exact loca;

of nearly every specimen being recorded.
crustacean fauna of the Scandinavian and adjacent
arctic seas appears to have been investigated more thoroughly
than that of any other great region of the globe, if we may
judge from the amount of literature relating to it for in the
lity

The

;

Introduction to his 'Skandinaviske og Arktiske Amphipoder'
(Christiania, 4to, 1872), A. Bocck enumerates no less than 273
publications in whieli animals of tliis order alone are referred

connexion witli this area.
In 1863 A. V. Goes published a list of the Decapoda inhabiting the region mentioned, with remarks on the geographical
to in
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distribution of each of the species (in CEfvers.
Akad. Forhandl. p. 161) ; in addition to all

tioned below, he records

many

The long-known and widely

Kongl. Vetensk.
which are men-

others from Spitzhergen.
distributed Isopod ^Ega psora,

Pennant {^Ega cj/m/v/i'/mya, Leach), has not, to my knowledge,
been obtained in these seas before.
In 1865 the Spitzbergen Amphipoda were dealt with by
A. V. Goes (in (EtVers. af K. Vet. Akad. Forh. 1865, pp. 517536, pis. 6). Anongx bidenticulatus, S. Bate, is the only one
Mr.
in the present collection that is unnoticed by him.
Spcuce Bate, in the Catalogue of Amphipodous Crustacea in
the collection of the British Museum (1862), referred to this
but a careful
species as synonymous with A. nugax, Phipps
comparison of the two forms leads me to differ from him in
opinion, and to consider them to be quite distinct from one
;

another

*.

Balanus porcatus, Da Costa, is another addiknowledge of the Spitzbergen fauna and so is one
of the two species of Pycnogonida collected, Nymphon gradhj

The

cirriped

tion to our

;

Leach.

DECAPODA.
Htas, Leach.

Hyas

araneus.

Cancer aranetts, Linn. Syst. Nat. (ed. xii.) p. 1044 (1766) ; Pennant,
Erit. Zool. iv. p. 6, pi. ix. tig. 16 (1777).
Cancer bufo, Herbst, Naturg. Krabben u. Krebse, i. p. 242, pi. xvii.

95 (1790).
araneus, Leach, Ed. Encycl. vii. p. 431 (1814)
Mai. Pod. Brit.
Bell, Brit. Crust, p. 31 (1853)
pi. xxi. A. figs. 1-5
Goes, CEfv.
kongl. Vet. Akad. Forh. p. 161 (1863).
Hyas aranea, M.-Edw. Hist. Nat. Crust, i. p. 312 (1834).
fig.

Hyas

;

;

;

Hah. Green Harbour (Ice Fiord), in 30 fathoms {Walher).
single example (an adult male) is in the collection.

A

EuPAGUEiis, Brandt.

Eupagurus pubescens,
Pagurus pubescens, Kroyer, Kongl. Danske Vidensk. Selslr. 7 Deel, p. 314
(1838) Nat. Tidsskr. forse R. ii. p. 251 (1838-9) Voy. en Scand.
;

Among

;

the shells collected were some miscellanea not seen by me,
to the Rev. A. M. Norman for examination.
Fragments
of Vertttmniis serratus, Fab., and of Byhlis Gaimardi, Kroyer, were
detected by him.
Accepting his determinations, I include them in the
list and give their synonymy.
Their localities were not stated in the

*

which were sent

letter.

;
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Rrandt, Mitldend. SibiriHclie Reise, Zool. pt. i. p. Ill
1
Goes, (l-:fv. Koiigl. Vet. Akad. Forhandl. p. 100 (1803).
Eupm/urus pube.scens, Stiiupson, Proc. Ac. Nat Sci. Phil, p. 237 (1868).
pi.

ii.

fijf.

(18r)l)

Ilah.

A

;

;

Green Harbour.

fine scries of

specimens, young and adult,

is in

the collection.

from Green Harbour and Map^dalcna Bay
•were mostly obtained with a trawl by Captain AValker of Hull,
Master of Mr. Leigh Smith's yacht the Sampson,' acting aa tender

The Crustacea and

fish

'

to the

'

Diana.'

Rabinea, Ross.
Sabinea septemcarinata.
Cranqnti .iej)tcmcarlnatu!<, Sabine, Capt. Parrv's 1st Vov. Appen. no. x.
M.-Edw. llist. Nat. Crust, ii. p. 343
p. hA, pi. ii. tijrs. 11-13 (1821)
(1837); (loe.'^, Kongl. Vet. Akad. Fcirh. p. 173 (1663).
Sabinea septemcarinata, Owen, Append. Ross's 2nd Voy. Zool. Crust.
p. Ixxxii (1835).
Sabinea ( Cranr/on) se/itenicarirwta, Kroyer, Nat. Tidsskr. iv. p. 244,
;

pi. iv. figs.

34-4U,

pi. V. figs.

41-44 (1842-43).

Hab. Green Harbour.

A

single specimen is in the collection.

Length 3 inches.

Chebaphilus, Kinahan.

CheraphUus

horeas.

Cancer boreas, Phipps, Voy. North Pole, p. 100, pi. xii. fig. 1 (1774).
Cancer honuiroides, O. Fabr. Fauna Gnenlanaica, p. 241 (1780)
Mohr, Isl. Naturhist. Nr. 245, pi. v. (1780).
Grant/on boreas, Fabr. Ent. Syst. Suppl. p. 410 (1708) M.-Edw. Hist.
;

(1874).

CheraphUus boreas, Kinahan, Proc. Royal Irish Acad.

viii. p.

68 (1864).

Hah. Green Harbour Lommc Bay, in 15 fathoms.
A large series of specimens of various ages is in the collection.
There is a median longitudinal series of four spines on the carapace,
of which the second and third are placed near to one another and
are sometimes united.
In the adult specimens the lateral ridges
are less strongly defined, and the spines upon the carapace and first
and second abdominal segments are more obtuse or even obsolete.
The largest specimen (a female with ova) has a length, from tip of
rostrum to extremity of telson, of nearly 4 inches.
;

HipPOLTTE, Leach.
Uippolyte polaris.
Alpheus polaris, Sabine, in Parrv's Ist Voy. Append, no.
figs.

x. p. 60. pi.

ii.

5-8 (1821).

Hippolyte jwlaria, Owen, Append. Rosfi's 2nd Voy. Zool.

Cru.«>t. p.

Ixxxv
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M.-Edw.

Monogr. Fi-emst.
78-^1,

pi. iv. fig.

Hist.

Nat.

Crust,

ii.

376 (1837);

p.

Kroyer,

Art. p. 116, pi. iii. tigs.
82 (1842); Goes, GEfv. Kongl. Vet. Aknd. Forh.

Slsegt. Ilippolvte's nord.

p. 1(19 (^1863).

Hah. Carl Island and Cape Torell, in 12-18 fathoma.
Uippolyte Oaimardii.
Bippoh/te Gaxmardii, M.-Edw. Hist. Nat. Crust, ii. p. 378 (1837);
Krover, Monogr. Fremst. Sloegt. Hippolyte's nord. Art. p. 74, pi. i.
figs." 21-29 (1842).
Hippo! i/fe Gaimardi, Goes, GEfv. Kongl. Vetensk. Akad. Forh.

p.

168

(1803).

Hob. Green Harbour.
Uippolyte borealis.
Hippvh/te borealis, Owen, Append. Ross's 2nd Voy. Zool. Crust, p. Ixxxiv,
pi. B. fig. 3 (1835); M.-Edw. Hist. Nat. 'Crust, ii. p. 372 (1837)
Krover, Monogr. Fremst. Sla3gt. Hippolyte's nord. Art. p. 122, pi. iii.
Bucbholz, Zweite deutscbe Nordpolarf. Zool.
fio^.' 74-77 (1842)
;

;

Cmst.

p.

270 (1874).

Hab. Carl Island and Cape Torell, in 12-18 fathoms.
In nearly all the specimens that I refer to this species the three
or four teeth on the inferior margin of the rostrum are very obIn one specimen they are entirely obsolete. The
ecurely defined.
upper'margin of the rostrum in this species is always smooth, entire,
and unarmed.

ISOPODA.
^GA,

Leach.

JEga psora.
Oniscus psora, Pennant, Brit. Zool. iv. pi. xviii. fig. 1 (1777).
^(/a emarginata, Leach, Trans. Linn. Soc. xi. p. 370 (1815) M.-Edw.
Cuvier, Regne Animal (ed.
Hist. Nat. Crust, iii. p. 240 (1840)
;

;

Crocliard), pi. Ixxvii. fig. 1.
psora, Spence Bate and

jEqa
p.

Westwood,

Brit. Sessile-Eyed Crust,

ii.

2&3 (1868).

Hah. Green Harbour.

Two

specimens in the collection.

Length

1|-

inch.

AMPHIPODA.
SiEGOCEPHALrB, Ktoycr.
Stegocephalus ampulla.
Cancer ampulla, Phipps, Voy. North Pole, Append, p. 191, pi.
fig. 3 (1774).
Lysianassa? ampulla, M.-Edw. Hist, Nat. Crust, iii. p. 22 (1840).

xii.
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Steyoccphaltu ainpi/l/a, Speiice Hate, Cat. Aniphip. Crust. Brit. Mus.
p. i\:\, pi, x. tip. 'J (\K(i2); Goes, (Efv. Kun^rl. Vet. Akftd. Forh.
p. >'>2], pi. xx.\viii. fig. U (l8lJ/i); IJoeck (part), Forhandl. Vidensk.
Sel8k. p. IL'8 (1H70).

Near Carl Island and Cape Toroll, in 12-18 fathoms.
In the singlo specinion of this species in the collection the rostrum is obtusely pointed and reaches beyond the peduncle of the
short superior antenna;.
The coxa) of the second pair of perciopoda
have the anterior niarf^n straiglit, and are produced posteriorly to a
distance C(jualling twice the width of the coxa at its upper margin.
The bases of the fifth pair of pereiopoda have the postero-lateral
margins rounded. The third segment of the pleon has the posterior
margin regularly concave excavate. The colour is dark olive-green,
with a small faintly marked white spot on each side of every segJIab.

ment

of the body.

Stegocephalus injlatus.
1 R, iv. p. 150 (1842-43)
ls44-^5) Voy. en Scand. pi. xx. fig. (5.
Steyucephahis ampulla, Goes, CE^h'. Kongl. \*et. Ak. Forhandl. p. 521,
pi. xxxviii. fig. 8 (18(J5); Boeck (part), Forhandl. Vidensk. Selsk.
p. 128 (1870).

Sfegocephahis injiatns, Krciyer, Nat. Tidsskr.

2 R.

i.

p.

o22

(

;

;

Torell, in 12-18 fathoms.
Several specimens are in the collection.
They all have the rostrum acute and shorter than the peduncle of the superior antennae.
Coxae of the second pair of pereiopoda hatchet-shaped the anterior
margin slightly concave, the postero-lateral lobe acute and produced
to a distance not exceeding the width of the coxa at its upper
margin. Bases of fifth pair of pereiopoda with the postero-lateral
Third segment of the pleon with the posterior margin
angle acute.
angularly excavate.
Colour yellowish white, with transverse series
of brown patches on each segment and coxae.

Hah. Carl Island and Cape

;

VERiriENUS, Bocck.
Vertumntis serratus.

Fauna Groenl. p. 262 (1780).
Danske Vidensk. Selsk. Afh. vii. p. 206, pi. ii.
fig. 8 (18;^8); M.-F.dw. Hist. Nat. Crust, iii. p. 25 (1840).
Acanthonotus serratus, Spence Bate, Cat. Ampliip. Crust. Brit. Mus.
Oniscus serratus, 0. Fabr.

Amphithoe

serra, Krciver,

p. 127 (1862).
Vertumnus serratus, Goes, CEfv. Kongl. Vet. Akad. Forhandl.
(1806) Boeck, Vidensk. Selsk. Forhandl. p. 180 (1870).

p.

523

;

Bah. Spitzhergen.
A>'0KTx, Krdyer.

Anonyx nugax.
Cancer nugax, Phipps, Voy. North Pole, Appendix, p. 192, pi.
fi^. 2 (1774).
Lysxanassa (Anonyx) layena, Kroyer, Danake Vid. Selsk. Nat. Afh.

lii.

vii.

;
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M.-Edw. Hist. Nat. Crust, iii. p. 21
i. fig. 1,2 '(1838);
Goes,'(Efv. Vet. Ak. F5rl^ p. 518 (1805).
Lt/siana$sa {Ano7ii/x) appendiculosa, Kroyer. I.e. p. 240, pi. 1. fig. 2, <S
p.

237,

(1840)

pi.

;

\1838).
Auotn/.r ampulla, Kroyer, Nat, Tidsskr. 2 R.

Scand.

Atwnyx
p.

i.

p.

578 (1844)

;

Voy. en

pi. xiii. tig. 2.

{Ly-^ianassa) lagena, Boeck, Skandin.

og Arktiske Amphip.

152 (1872).

Hah. Green Harbour Carl Island, Cape Torell, in 12-18 fathoms.
Phipps's figure of this common Arctic species is quite recognizable;
and his name must therefore be adopted for it.
;

Anonyx

hklenticulatus.

Lysianassa bidenticulatay Spence Bate, Ann. & Mag. Nat, Hist.
i. p. 362 (1858).
Lysianassa mtgax, Spence Bate, Cat. Amphip. Crust. Brit. Mus.
pi, X. fig. 3 (1862), nee auctomm.

set. 3,

p. 66,

Hah. Fair Haven, in 4-5 fathoms Lomme Bay, 15 fathoms.
The specimens which I refer to this species are distinguished by
the form of the third segment of the i)leon, which has a second
tooth on its posterior margin above that of the postero-lateral angle.
Boeck, in his Skandinaviske og Arktiske Amphipoder,' refers Mr.
Spence Bate's figure of Z, nugax to SocarnesVahlii, Kroyer wrongly,
for in that species the inferior angle of the third segment
I think
;

'

—

;

of the pleon is " valde rotundatus " (see also Kroyer's figure of
Vahlii in the ' Yoy. en Scandinavie,' pi, xiv, fig, 1).

/S.

Attlvs, Leach.
Atylus carinatus.

Gammarus carmatus, Fabr, Ent, Syst, ii, p. 515 (1793).
Atylus cari7tatus, Leach, Zool. Miscell. iii. p. 22, pi. Ixix. (1815)
M.-Edw. Hist. Nat. Crust, iii. p. 68 (1840); Spence Bate, Cat.
Amphip. Crust. Brit. Mus. p. 134, pi. xxv. figs. 1-3 (1862) Boeck,
Forhandl. Vidensk. Selsk. p. 190 (1870h Buchholz, Zweite deutsche
Nordpolarf. Zool. Crust, p. 357, pi. x. (1874).
Amphithoe carinata, Kroyer, Kongl. Danske Vid. Selsk. 7 Deel p. 256,
Voy. en Scand. pi. xi. fig. 1 M.-Edw. Hist.
pi. ii. fig. 6 (1838)
Nat. Crust, iii. p. 41 (1840).
Para7}iphtthoe carinata, Goes, (Efv. Kongl. Vet, Akad, Forh, p. 623
(1865).
;

;

Hah.

Lomme Bay,

;

in 15 fathoms.

AcANTHozoNE, Boeck.
Acanthozone

Tiystrix.

Acanthosoma hystrix, Owen, Append. Ross's 2nd Voy. Zool. Crust, p. 91,
pi. B. fig. 4 (1835).
Amphithoe hystrix, Kroyer, Kongl, Danske Vid, Selsk. Deel 7, pi. ii,
figs. 6 & 7 (1838)
M.-Edwards, Hist, Nat, Crust, iii. p, 40 (1840),
Paramphiihoe hystrix, Bruzelius, Kongl. Vet. Akad. Handl. iii. p, 71
;

Mr.
(1859);

Vj.
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Spenco Rate, Cat. Aiiiphip. Cruat. Brit. Mua. p. 147,
(1H02;; Goes, a::fv. Kong. Vet. Akad. Fiirb. p. 52i3

pi. xxviii. tig. 1

(1H( •„-)).

Acunthozone hystrix, Roeck, Forhandl. Vidonsk. Selak.

p.

184 (1870).

Hah. Carl Island and CapeTorell, in 12-18 futhoms.
This species hiva been referred by Roeck to tlie Onisciis cuspidatiat
(Acta Acid. Sci. Petrop. p. 1!4!>, pi. viii. tig. '^, 17.SU);
but the species tigured by that author differs in having vertically
projecting spines upon only the tii-st four segments of the pereion.
The species figured by Ruchliolz (Zweite deutsche Nordjjolarf,
Zool. Crust, p. ;i(!2, ])1. xi.) as Acunthozone Jn/str!x differs from that
figured by Owen in the more iiumirous and closely placed spines
upon the posterior margins of the basa of the pereiopoda, and in
the fonn of the rostrum, and is, I think, distinct.
The name Acanthozone has been substituted by Rueck for Acanihosoma, the latter name being preoccupied in entomology.
of Ix'pechiii

Tritbopis, Roeck.
Tritropis aculeata.
Onisais acuhatus, Lepechin, Acta Acad. Sci. Petropolit. p. 247, pi. viii.
fig. 1 (1780).
Talitnis Edicarchii, Sabine, Capt. Parry's lst\ov. Append, no. x. p. 54,
pi. ii. figs.

1-4(1821).

AmphithonotusI!(lwardsii,S\)ence Hate, Cat. Amphip. Crust. Brit. Mas.
p. 151, pi. xxviii. fig. 5 (1802).
Amphithumttus actdeatiis, Goes, CEfv. Vet. Akad. Fcirb. p. 520 (1805) ;
Rucbholz, Zweite deutsche Nordpolarf. p. 310, pi. iv. (1874).
Tritropis aculeata, Boeck, Forhandl. Videusk. Selsk. p. 158 (1870).

Hah. Green Harbour.

BrBLJS, A. Boeck.

Gaimardi.

Bi/hlis

Gaimard's Voy. en Scand. Crust.
Spence liate, Cat. Ampbip. Crust. Brit. Mus. p. 91,
(1802) Goes, (Efv. Kongl. Vet. Akad. Forb. p. 629

Avipilisca Gaimardi,
pi. xxiii. fig. 1
pi. XV.
(1805).

fig.

1

Krover,

in

;

;

Tetromatus typicus, Spence Bate, Brit. Assoc. Rep. p. 58 (1855) Ann.
& Mag. Nat. Hist, ser.2, vol. xix. p. 139 (1857); White, Pop. Hist.
;

Brit. Crust, p. 171, pi. x. tig. 4 (1857).
liyb/is

Gaimardi, A. Boeck, Vidensk. Selsk. Forhandl.

p.

228 (1870).

IJah. Spifzbergen.

EcsiRrs, Kroyer.
Eusir^ts cuspidatus.

Eusirui cuspidatus, Kroyer, Nat. Tidsskr. 2 R. i. p. 501 (1844-6) Voy.
en Scand. pi. xix. fig. 2 Spence Bate, Cat. Amphip. Crust. Bnt.
Mus. p. 154, pi. xxviii. figs. 0, 7 (1802) Goes, CEfv. Vet. Akad.
;

;

;

Ann.

&

Mag. N. Hist. Ser.

4. Vol. xix.

10

;;
;
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Forb.

629 (1805)

p.

Crust, p. 313, pi.

;

Buchliolz, Zweite deutsche Nordpolarf. Zool.

%.

iii.

12 (1874).

Uab. Carl Island and Capo

Amathilla,

Torcll, in

12-18 fathoms,

Bate and "Wcstwood.

S.

AmatliUla Sabini.

Oammanis Sabini^ Leach, Append, Ross's 1st Voy, p. 178 (1819)
Sahine, Capt. Parry's IstYov. Append, p. 54, pi. i. figs. 8-11 (1821);
Krover, Kon<rl. Danske Vid.'Selsk. Deel 7, p. 244, pi. i. fig. 3 (1838)
Goes, CEiv. Vet. Ak. Forh. p. 531 (1865).
Amathia Sahinii, Spence Bate, Cat. Amphip. Crust. Brit, Mus. p. 197,
pi. xxxy. fig. 9 (18G2),
Amathilla Sahini, Spence Bate & Westwood, Brit. Sessile-Eyed Crust,
i.
p. 361 (1861); Buchholz, Zweite deutsche Nordpolarf. Zool,
Crust, p. 346, pi. viii. figs. 1, 2, and pi, ix, fig, 1 (1874).
Hah. Treiirenberg Bay, along

tlie

shore,

Gammaeus, Fabricius.

Gammarus
Cancer

locusta.

Linn. Syst, Nat. ed. xii. p. 10-55 (1766),
Gammarus locusta, Fabr. Ent. Syst. ii. p, 516 (1793) Leach, Trans,
Linn. Soc, xi. p. 359 (1815) 'M.-Edw. Hist, Nat. Crust, iii. p. 44
(1840); Spence Bate, Cat. Amphip. Crust. Brit. Mus. p. 206.
pi, xxxvi, fig. 6 (1862)
Goes (part), CEfy. Kongl. Vet. Akad. Forh,
Boeck, Vidensk. Selsk. Forhaudl. p. 204 (1870)
p. 530 (18(>5)
Buchholz, Zweite deutsche Nordpolarf. Zool. Crust, p. 343 (1874).
Gammarus boreus, Sabine, Capt, Parry's Ist Voy. Append, p. 51
locusta,

;

;

;

I

Gammarm Dueheni, Lilljeborg, (Efv. Kongl,

Vet. Akad. Forhandl, p. 22

(1851).

Gammarus m^datus, Lilljeborg, Kongl. Vet. Akad. Hand!, p. 447 (1853),
Gammarus sitchcnsis, Brandt, in JNIiddendorff's Sibirische Reise (2nd
part),

Ilah.

i.

p.

133 (1851).

Magdalena Bay,
Themisto, Guerin-MeneviUe,

Themisto

Gammarus

Itbelhila,

Diss. p. 22 (1822).
Themuto arctica, Kroyer, Kongl,
p.

291,

pi.

Mus.

iv.

libellula.

Mandt, Observ, Hist. Nat,

fig.

16 (1838)

;

in itin, groenland. factae

Danske Vid. Selsk, naturv. Afh. vii.
Spence Bate, Cat. Amphip, Crust.

11 (1862),
c. p. 295, pi, iv, fig. 17 (1838)
Bate, I. c. p. 315, pi. 4. fig. 12 (1862).
Themisto libellula, Goes, OEfv. Vet. Akad, Forh. p. 533 (1865)
Skandin. og Arktiske Amphip. p. 88, pi. i. fig. 5 (1872),
Brit.

p. 315, pi. 4. fig.

Themisto crussicornis, Kroyer,

I.

Hob. Spitzbergen, abundant among the

floes

;

Spence

;

Boeck,

and along the shore.
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Sonio of the Bpocimens in tho collection were found in a Baddlooft' tho Western Ice in green water.

bttck's utoniach killi'd

Caphklla, Larasirck.
CapreJhi

se^tten trionnlis.

Squilla lobatn, (). Fabr. Fauna (troMiland. p. 2\H (17^0), ncc Miiller.
Caprclla septoitrionalin, Kriiypr, Nat. Tidsskr. 1 It. i\. p. oJK), pi. viii.
figs. lO-l!) ( 184.'{); Vov. en Scand. t»1. .\.\v. tig. 2; Spence IJate, Cat.
Amphip. Criist. Brit. Miis. p. .'{•lo, pi. hi. ii{;. 3 (1802j ; Uoiis, (Kfv.
Kongl. ^\'t. Ak. Fiirhnndl. p. O.'JI (iBGoj; Boeck, Vidensk. Sel.sk.

Forhandl.

p. 27<i (1H7()).

Capnlla ccrcopnideK,

Wliito.

in

Sutherland's

.lourn.

f'rust.

p.

207

(1852).

Haven, in -l-a fathoms.
Abundant on Alga3 and
Colour in life reddish brown.
Now and then a moving speck might be seen on the smooth surface of the water from tho boat.
Sometimes close inspection would
enable the cause of the minute disturbance of tho sea to be detected
in the form of a Caprclla making strenuous eflForts to swim, throwing
itself about like a letter S in agonies.
Ilab. Fair

Polyzoa.

CapreUa spinosissima.
Angina spitiosis^tma, Stimpson, Sjn. Invert. Great Manan, p. 4i (18o3).
CapreUa .ipim'frra, Bell, in Belcher's Last of tho Arctic Voyages,' ii.
p. 407, pi. XXXV. Hg. 2 (lHoo); CJues, Q^fv. Vet. Akad. Forhandl.
Buchholz, Zweite deutsche Nordpolarf. Zool. Crust.
p. 535 (18<>5)
338(1874).
J).
^gina echitiata, Boeck, Forh. Skand. Nat. p. G70 (18G0) ; Vidensk.
Selsk. Forliandl. p. 271 (1870).
CapreUa spinosissima, Spence Bate, Cat. Amphip. Crust. Brit. Mus.
p. 301, pi. Ivii. lig. 3 (18(52).
'

;

Ilafi.

Carl Island and Cape Torell, in 12-18 fathoms

;

Lommo

Bay, in 15 fathoms.

The spines which cover the body of this species are of very
variable length, being sometimes long and acute, sometimes (juite
small.

CTRRIPEDIA.
Balants auctorum.
Balanus porcatus.

Da

Costa, Hist. Nat. Test. Brit. p. 249 (1778);
Darwin, Monogr. Cirripedia, Balanid:e, p. 25('>, pi. vi. fig. 4 (1854);
Buchholz, Zweite deutsche Nordpolarf. Zool. Crust, p. 31*0 (1874).

Balanm

porcatus,

Ilab. Carl Island, in 18 fathoms; Cape (Etkcr, in 15 fathoms.
Mr. Leigh Smith in a previous voyage also obtained this species a
few miles to tho westward of the northern extremity of Prince

Charles's Foreland.

10*

—
1
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PYCNOGONIDA.
Ntmphon, Fabricius.

Nymphon gracile.
Nymphum

gracile, Leacli, Zool. Miscell.

Ni/mphon

gracile, Johnston,

Mag.

p. 45, pi. xix. fig.

i.

Zool.

&

Bet.

i.

p.

380,

(1814).
figs. 9,

10

\1837).

Hah. Carl Island and Cape

Torell, in

12-15 fathoms.

brown, with very short cinereous
the legs arc banded
hairs, which render it scabrous to the touch
with very fine longitudinal lines of a deeper brown. The joints of

The colour

of the animal

is

light

;

the tarsi are subcqual the second joint of the palpi is rather longer
than the third. This species is evidentlj' very nearly allied to N.
grossipes, Fabr., as described by Kroyer (Nat. Tidsskr. n. R. i, p. 108,
1844:) and figured (Voy. en Scand. pi. xxxvi. fig. 1); but in that
species the third joint of the palpi is much longer than the second,
and the animal is described as glabrous.
Leach's specimens of N. gracile in the collection of the British
Museum are much smaller and slenderer than the specimens from
but the proportional length of the joints is the same,
Spitzbergen
and it is evident that the animal becomes more robust as it increases
;

;

in age.

Nymphon

hirtum.

Kymphm

hirtum, Fabr. Ent. Syst. iv. p. 417 (1794) Kroyer, Nat.
Tidsskr. n. R. i. p. 113 (1844-45) ; Voy. en Scand. Crust, pi. xxxvi.
;

fig. 3.

Hob. Carl Island and Cape

Torell, in
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GyBiNiD.a:.

Gyrinus Huttoni.
•^

12-15 fathoms.

and Species of New-Zealand

By FRANCIS

P. Pascoe, F.L.S. &c.

Erymneus,

n. g.

^T^t.'^^'^^P',^- •
l^rirhinus glottis.

limbatus.

PABNlD2Er.

Potaminus

angusticollis.

Dorytomus triiobua.
Neomycta, n. g.
pulicaris.

Eugnomus

„

CURCULIONIDJE.

Wakefieldii.

fuCOSUS.

Nicseana, n. g.

Pach^-ura metallica.
Acalles impexus.

modesta.
Lyperobius tuberculatus.

Acallopais, n. g.

Trachyphlceus

irritus.

Eiratus, n. g.
parvulus.
Epiiinietes, n. g.
lutosus.

perpusillus.
rudis.

Pedxlidje.
Macratria

exilis.
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Gyrinns Uuttoni.
O. obovatus,

ni{»er,

nitidus

(jua(ln»])lo rainoro

puDCtuliitis

Long. 2

;

;

;

sutura

aenca

quam

prothorace longitudine

scutello

t'l()iif,'!ito-trian;,Milari

pedibus

;

latitudine

ulytris lino.itirii

:

untennis<^uo rulb-tcstuceis.

lin.

Hab. Waikato.
Rather larger than our G. minutus, the anterior half broader
than the posterior half, and the prothorax very considerably
longer (the breadth is above six times the length in G. minutus)
and its scutcllar lobe is very transverse. My specimen has a
This and other species from ^^'aikato
slight iridescent hue.
and Otago have been kindly sent to me by Captain Ilutton.
•

Potam in uajn n<j ust icollis.
P. angusto-ovatus, sat deuso grisco-hirtus ; antennis capite fere
duplo brevioribus prothorace latitudine paulo longiore, apicem
versus gradatim angu&tiore, basi bisinuata, lobo scutellari trun;

cate

;

scutello triangulari

;

elytris prothorace latioribus, convexis

sat fortiter striato-puuctatis

aribus

;

unguibus

pallidis.

;

tibiis intermediia rectis, tarsis

Long. 1|

hne-

lin.

Hab. Waikato.
Considerably naiTOwer and more convex than P. substriatus.
Probably not strictly congeneric.
TrachyphlcBus irritus.
T. ovatus,

indumento fusco tectus

;

rostro crasso, capite breviore

;

scape valido, setigero; funiculoclavaque tiitide rufo-ferrguiueis, illius
articulo basali ampliato, sccundo paulo breviore, cteteris transverprothorace fere in medio utririque subangulato, supra modice
sis
convexo, subtuberculato eh'tris subcordatis, prothorace paulo latioribus, basi arcuatis, subpunctatis, interstitiis vix elevatis, squamulis paucis pallidis adspersis pedibus rufo-ferrugineis.
Long.
;

;

;

1^

lin.

Iled). Tairua.
Size and shape of T. porcuhis {ante, xviii. p. 59), but with a
remarkably stout scape, and the prothorax with the side a
little before the middle obtusely angled
in T. j^orculas the
;

sides are rounded.

Nrc.EANA.
Rostrum breve, crassiusculum,

capiti

contiiuiatura

;

scrohen

fovei-

OcuU rotundati. Antrun<t vafonnes, ai»ico rostri supra sita\
lidsB ; scnpus ad ocidum postice attingons
funicvlns articulis
;

;
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crassiusculis

;

Protliorax transversus, lobis ocula-

chd'a distincta.

Eh/tni obovata, humcris obsoletis. Pahs mcdiocres,
iutcrmcdii paulo breviores ; tibia' antica) subflexuosa3 ; xmgues liberi.

ribus nullis,

Witli some hesitation I have come to the conckision that
nearest ally of tliis genus is ProsayJeus, from which, however, it differs, inter ah'a, in its foveiform scrobes, placed on the
At first sight the
dorsal surface near the apex of the rostrum.
species here described reminds one of our Metallites marginatus.
tlie

Nicceana modesta.
N. oblongo-ovata, dense griseo-squamosa, maciilis indistinctis albis
(aUquando vitta humerali) notata antciiuis pedibusque rufo-testaceis, piHs griseis adspersis
capite supra oculos modice convexo,
;

;

antice subplanato prothoracc anticc posticeque ti'uucato, utrinquo
elytris subcordatis,
rotuudato
scutello triaugulari, minuto
striato-punctatis
tibiis intus muticis
tarsis articulo secundo dilatato.
Long. 1| lin.
;

;

;

;

;

Hah. Otago, Waitaki.
Lyijerohiiis tuherculatus.
capite antice convexo
rostro
modice lougiusculo, in medio siibcarinulato, basi fovea impressa

L. oralis, fuscus, griseo-squamulosus

;

;

prothorace subtransverso, supra ina3quali, lateribus subangulatis,
apice constricto

ovatis,

elytris

;

seriatim

punctatis, iuterstitiis

quiuto septimoque paucituberculatis
punctidato.
Long, 7-8 lin.

tertio,

;

abdomine

leviter

Hab. Christchurch.
Notwithstanding a great dissimilarity in general appearance,
to the squamosity and tuberculation, I have no hesi-

owing

tation in placing

it

Avith Lyperohius.

I

am

indebted for

my

specimens of this and other Curculionida from Christchurch to
C. ]M. Wakefield, Esq., who informs me that it is found on a
plant called the " Spaniard," which, in the spring, abounds
with Curculionidae.

EiRATUS.
nostrum arcuatum, validum, apiccm versus gradatim

latius

;

scrohes

subtermiuales, obliquae.
Antennce breOculi ovales, transversi.
viusculae ; clava majuscula.
Prothorax utrinque rotundatus.
Elytra subcyHndrica, postice callosa. Prosternum antice elongatum,
Coxce anticoe separata?.
Processus interfemoralia late truncatus.
Tibicn recta?, apice micinata)

;

unrpxes simplices.

Abdomen seg-

mentis duobus basalibus valde ampliatis.

An

HyIobius-{ovm, as

it

appears to me, but differing in

its

;
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longer metasteruuni ; the character of the elytra, however, is
that of most of the Hylobiiuti;.
The spaces between the eoxie
are gradually more and more aj)art.
An obvious angle occurs
at the point where the rostrum joins the head.

Eiratus parvulus.
E. oblongus, subdcprcssus, jticeo-fuscus

rostro prothoraco brcvioro,
parce piloso funicido ai-ticulo basali modicc anipliato, ca;teria
conjunctim quam clava vix longioribus prothoraco latitudino
longitudiui a^cjuali, crcbrc puuctato ; sculcUo parvo elytris fortiter
striato-punctatis, apico rotuudatis ; corporo infra sparse punctato.
Long. \\ Hn.
;

;

;

;

Hub. Tairua.
Epitimetes.
OcuU

Caput parvum.

exigui, rotundati.

scrobes subapicales, oculos

baud

liostnim breviusculum

attingentes.

;

Protlwrax ampUatus,

versus apicem multo augustior.
Eh/tra elongato-cordata, basi
arcuata, latcribus abrupte dctlexa.
Femora antica valida tibke
anticaj apice tlcxuosa)
i(7)f/ues approximati.
Cuxce antica) contiguaj, intermedia) approximate.
;

;

The anterior cotyloid cavities are apparently not separated
from one another as in DysostineSy to which this genus is
allied
the elytra also in that genus are not bent down at the
sides.
The greater part of the scrobes are clothed with scales
like the rest of the head.
The species described below has
the outline and general appearance of the Chilian Listroderes
Jrif/i'dus, but scarcely any resemblance to the New-Zealand
Rhyparosomina) known to me.
;

Ej)itimetes lutosus.
E. oblongus, indumeuto grisco dense tcctus, sctulis nigris minutis
adspersus ; rostro capite plus duplo longiore antice tricarinato
antennis gracilibus, funiculo nitido, articulis duobus basalibus
clongatis
prothorace convoxo, in medio longitudiniditer excavato;
;

nuUo

supra subpjanatis, irrcgiUaribus, postice
mctastcnio a])dominoquelongitudinaliter
tibiis posticis intus ad basin dente acuto armatis, versus
excavatis
apicem intus penicillatis. Long. 4 lin.

scutello

;

elytris

utrinquc trituberculatis

;

;

Hob. Christchureh.

EUYMNEUS.
Caput parvum.

Oculi cxigui, rotundati, grosse granulati.

Rostrum

longiuscidum, carinatum scrolns foveiformes, ante incdiuni rostri
Antiunie funiculo articulis duobus l)asjdibus iongiusculis
sita;.
ffiqualibuB, primohaud ampliato, tortio ad sextura trausversis, sep;

;
;;
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Elytra
fZrtJ-a distincta, ovata. Prothorax o\>\ong^s.
Tarsi brevos, articiilo pcnultimo rotundato, integro, ultimo
ungues divergentcs.
cajtcris conjunctim longiorc

timo longiore

;

ovalia.

;

Allied to the European genera Sh/j^hlus, Dichotrachelus, Orby its fovcifonn scrobes.
Contrary to M. Lacordaire's statement, I find in three species
of Dichotrachelus now before me the penultimate tarsal joint
I am indebted to Dr. Sharp for most of
bilobed, not entire.
the species from Tairua described in this paper.
thochates, &c.,hi\t at once distinguished

Erymneus Sharpii.
E.

aureo-fulrus, squamoso-setosus,

oblongus,

supra irregularis

rostro prothorace vix breviore, curvato, versus apicem gradatim
procrassiorc, rugoso-squamoso ; mandibulis nigris, bidentatis
;

thorace latitudine longiore, basin versus majus tenuato, supra tricarinato, carina media dimidio apicali limitata scutello iiullo
elytris ovalibus, basi arcuatis, humeris clevatis, supra seriatim
:

punctatis, interstitiis paucituberculatis, tuberculis subfasciculatis

pedibus rostroque setulis curvatis

vestitis.

Long. 2|

;

lin.

Hah. Tairua.
Erirhinus

glottis.

flavescens, parce pilosus, vage fuseo-plagiatus

E. pallida

;

capite

rostroque infuscatis, illo rotundato, convexo-punctato, hoc gracili,
prothorace duplo longiore, leviter punctulato, apicem versus crassiorc ; anteunis iu medio rostri insertis, infuscatis ; funiculo
longiusculo, articulo basali elongato, secundo triplo longiore
prothorace subtransverso, utrinque valde rotundato, sat vage
punctulato scutello infuscato elytris prothorace multo latioribus, striato-punctatis, interstitiis leviter convexis, apice rotimdatis
corpore infra infuscato.
Long. 1| lin.
;

;

Hab. Otago.

At

sight this species resembles E. acalyptoides {ante,
but it has a longer and more slender rostrum,
ranch broader at the apex, and only a faint trace of stride at
the base ; the prothorax is less transverse ; and there is a
marked difference in coloration.
first

xvii. p. 55)

;

Erirhinus limhatus.
E. infuscatus, subnitidus, parce pilosus, marginibus elytrorum testaceis
rostro testaceo, prothorace duplo lougiore
antennis in
medio rostri insertis
funiculo articulo basali valde ampliato
prothorace transverse, fortiter punctato scutello pai-vo, distincto
;

;

;

;

elytris

planatis
1 lin.

breviter subovatis, fortiter
;

pedibus

testaceis

;

striato-punctatis,

corpore

infra

interstitiis

infuscato.

Long.

;
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Hah. Tainia.

A very distinct species, the elytra unusually broad, especially
when compared

small transverse ])rothorax.

witli the

Dorytomus

trilobus.

D. testaceo-fulvus, pube subtilissima parce vestitus, basi elytrorum
macula triloba ni{^ra signatus rostro baud striato, luugitudiiii
prothoraeis a?quali, subtiliter punctuluto
oculis rotundutis
funiculo antcnnarum brevi; protborace transverse, utrinque rotundato, levitor purictulato
scutollo nigro
elyfris paido depressis,
fortitcr striato-punctatis, intcrstitiis punctulatis
femoribus infra
angulato-dcntatis.
Long, 2 lin.
;

;

;

;

;

II(iI).

Tairua.

In size and shape this species resembles our D. maculatus.
are produced into a strong angle beneath, terminating in an almost obsolete tooth.

The femora

Neomycta.
Rostrum latum, protborace brevius

scrobes laterales, infra oculos
;
prominidi, rotuudati.
-4n^en?ue subterminales,
gracilos ; funiculus articulo primo ampliato, reliquis breviusculis.
Prothorax antice posticeque tnmcatus. Elytra mediocria. Femora
incrassata; //6iVe fiexuosae
unguicuUMhQn. Mesosternuyn -oiodlcQ

desinentes.

Oc!<7j

;

elongatum.
Differs

from Erirhinics in

its

broad rostrum, with antennae

inserted near the apex.

Neomycta pulicaris.
N. testaceo-rufa, sparse pilosa capita rostroque vage punctiUatis,
hoc apice mandibulisque nitide nigris fiuiiculo articulo primo
duobus sequentibus conjunctim longitudine a;quali clava ovato;

;

;

acumiiiata
protborace transverse,
fertim punctulato
scuteUo exiguo
latioribus, breviusculis, subdepressis,
dorso plus minusvc iufuscatis ; corpora
;

;

;

Long. 1|

utrinque
elytris

rotundato, conprotborace multo

fortiter

striato-punctatis,

infra pedibusque tcstaceia.

lin.

Hah. Tairua.

Eugnomus

Wakejieldii.

E. fusco-castancus, capita rostroque nigris, dorso elytrorum prothoraceque in medio squamulis ochraceis vestitis aiitcnnis castaneis,
fimiculo articulis duobus basalibus olongatis, clava longiuscula
elytris supra planatis, a medio abruptc declinbius, postice vittis
duabus niveis ornatis corpora infra nivao-piloso. Long. 2^ lin.
;

;

;

Ilab.

Christchurch.

;
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This pretty little species
form of its elytra.

is

Eugnomns

neio

Genera and

at once distinguished

by the

fucosus.

E. fusco-castancus, supra setidis uumcrosis instructus, pedibus ruforostro sat valido, capite scsqudougioro, apice rufo
testaceis
;

antcnnarum ampliato-ovata funiculo articulo basali amprothorace subtranspliato, longiusculo, sccundo midto breviore

clava

;

;

Tcrso;
stitiis

clongato, albo ; elytris striato-punctatis, interLong.
subplanatis, supra fere obsolete albo-maculatis.
scutello

1 liu.

Ilah. Tairua.

A

smaller species than E. fervidus {ante^ vol. xviii. p. 62),
with a longer head and proportionally shorter and stouter
In some specimens there is a reddish spot on each
rosti-um.
shoulder.

Pachyura metalUca.
antennis, tibiis
P. oblonga, aureo- ( c? ) vel purpureo-cuprea ( $ )
capite protarsisque brunneo-testaceis, illis basi rostri insertis
thoraceque fortitcr punctatis ; scutello majusculo ; elytris transvcrsim punctatis, interstitiis (transversis) elcvatis corpore infra
metasterno in medio longitudiu alitor canalisparse albo-piloso
;

;

;

;

culato.

Long. 2^

lin.

c?

,

4

lin.

$

.

Hah. Christchurch.

Except the South- American Homalocerus^ the Belinse (to
which tliis genus belongs) are a purely Australian gi-oup this
species, however, is not to be approximated to any of its conPerhaps the
geners, although a most orthodox Pachyura.
difference in size and coloration of the two sexes is not always
so well marked as in my specimens.
;

Acalles impexus.

A. ovatus, fuscus, griseo-squamosus, squamulis erectis adspersus
rostro modice elongate; antennis subferrugineis, pone medium
rostri insertis ; funiculo articulis duobus basalibus longitudine
;

sequalibus ; prothorace latitudine longitudini aequali, antice constricto, apice bidentato, in medio bicalloso ; scutello inconspicuo
elytris cordatis, convexis, rude punctatis, interstitiis secundo bi-,

juxta basin unicalloso, lateribus minus callosis; pedibus
rude squamosis. Long. 1| lin.

tertio

Ilab. Canterbury.

Size and shape of A. intutus, but elytra more cordiform,
and with the prothorax very irregular.

;;
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Acalles perpusillus.

A. ovntns, fusco-piceuB, esquamosus, rostro antcnnisque
illolincatim punctulato

pallidioribus,

prothoracc latitudine long^tudini aiquali,
ant ice coiistricto, supra vage punctato
clytris brevitcr ovatis,
prothoracc latioribus, humeris obsolctis, supra modico convexis,
fortiter seriatim punctati.s, intcrstitiis latis, laevigatis
corporo
infra vage punctato; abdomine scgmentis duobus basalibus valdo
ampliatis, tribus ultimis pallidis; pedibus validis.
Long. 1 lin.
;

;

;

Hab. Tairua.

A

very small pitchy-brown species.

ACALLOPAIS.
Rostrum validura, apiccm versus gradatim incrassatum scrohes lateAntt'tuKe pone medium rostri iusertac
rales.
scapus brevis
fKniadt'S ad clavam gradatim crassior.
OcuU majusculi, grosse
granulati.
Prothora.v basi latior.
Scutellum nullum. Elytra
;

;

Femora

Rima

subcordata.

breviter

pectoralis ampla, apicc cavernosa.

crassa, infra canaliculata

tarsi articulo

penultimo bilobo

;

;

tihicp.

rectae, apicc

uncinate

;

xingnes divcrgentes.

The pectoral canal is large, terminated by the raised border
of the mesosterniira, forming a well-marked cavity, to which,
as I have explained, I apply the term " cavernosa," whether
the raised portion is erect or bent over the apex of the canal,
the passage bet^veen the two being too gi-adual to be of any
practical value.
It is in that character that it differs principally from Acalles.
Acallopais rudis.
A.

convexus, fuscus, squamosua, squamis erectis
numerosis adspcrsus
rostro nitide fusco, capita vix longiore
antennis piceisr; prothoracc oblongo, utrinque subrotundato clytris prothoracc paulo latioribus, nigro-variegatis, in medio niveosubquadrinotatis
abdomine segmentis duobus basalibus amellipticus, valde

;

;

:

plissimis.

Long. \\

lin.

Ilah. Tairua.

Macratria

M.

exilis.

angusta, fusca, albido-setulosa capite dcpresso
collo testaceo ;
oculis magnis ; antennis testaceis, extus infuscatis ; prothorace
oblongo, apice angustissimo
scutcllo inviso
clytris seriatim
punctatis ct sctulosis, apicc lato rotundatis pedibus testaceis,
fcmoribus posticis diniidio fuscesccntibus. Long. 1^ lin.
;

;

;

;

:

JIab. Tairua.
is an almost cosmopolitan genus, but is not found
Europe, nor, so far as I know, in Australia. This is the
smallest species that has come under my notice.

}[acratria

in

;:
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XII.

— Contributions

By

the Rev,

to the

the

Hydroida.

History of the Hydroida.
B.A., F.R.S.

Thomas Hincks,
[Plate XII.]

I.

New

Suborder

British Species.

THECAPHORA,

Family

Plumulariidse.

Genus Plumularia, Lamk.
Plumularia siliquosa,

Hincks.

n. sp.

(PI.

(in part).

XII.

figs.

2-6.)

Shoots clustered, simple, not plumous, resembling ordinary
pinnee, but rising directly from the creeping stolon and not borne
on an erect stem, regularly jointed, the joints oblique
hydrothecce cup-shaped, rather deep, with an even margin,
standing out from the shoot, one on each internode immediately
above the joint sarcothecce three on each internode, bithalamic ; one of them, immediately below the calycle, of larger size,
curved, projecting, one above the calycle, and one at the upper
extremity of the internode immediately below the joint ; two
in connexion with the calycle, one on each side above, pedunculate, emarginate on one side: gonothecce (female) elongate,
tnmcate at the top, and tapering off below ; (male) very small
(about \ the size of the female), ovate, curved inwards, somewhat
pointed below.
This very distinct species was obtained on the coast of
Guernsey by R. S. Cooper, Esq., of Weymouth, lately resident
at St. Peter's Port, who has paid much attention to the marine
zoology of the island, and whose stores of information and
material have always been freely placed at the service of his
brother naturalists.
He has kindly supplied me with the specimens on which the above description is founded.
P. siliquosa has only occurred so far in the stemless form;
but it is probable that in its perfect condition it exhibits the
plumous mode of growth which is characteristic of its tribe.
P. Catharina is also found occasionally in this humble guise
but more commonly it assumes the true Plumularian habit.
The calycle in the present species exhibits no very distinctive feature, if we except the pair of pedunculate sarcothecas
which are associated with it. These differ from the similar
structures on P. Catharina in being emarginate on one side, a
peculiarity which also occurs in one at least of the species
:
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the Ilydroida,

described by Menef^liini.
The calycle is not apprcssed to the
shoot, but stands out from it at an angle.
The female ca])sules are of very large size, either much
elongated and rather slender, or of a broader and shorter type
(PI. XII. tig. (j)
but in all cases they present a striking
contrast to the males.
They are developed in the usual position at the base of the calycles.
The sarcothecoi exhibit several varieties of form. The hydrothecal pair are pedunculate the one below the calycle is
ineurvate and projects from the stem like a bracket ; the two
above the calycle consist of an elongate, stem-like j)ortion, tapering otf to a jwint below, which su])ports a minute cup ; they
are directed upwards parallel to the shoot.
These organs
supply good diagnostic characters.
;

;

ATHECATA,

Suborder

Family
?

Ilincks.

Atractylidse.

Genus Perigonimus,

^ Perigonimxis nutans, n. sp.

Sars.

(PI.

XII.

fig. 1.)

Stems erect, simple, smooth, slightly tapering downwards,
not dilated above ^>o/j//)**/e large, clavate, terminating above
in a short proboscis, and borne on a neck-like extension of the
coenosarc, which rises considerably above the polypary, white,
with a slight tinge of light yellowish colour ; tentacles 8, four
body of the polypite frequently bent
erect and four depressed
downwards, so as to droop on one side gonophores unknown.
In the absence of the reproductive bodies, this very graceful
species can only be referred provisionally to the genus Perigonimus.
So far as the trophosome is concerned, it is a wellmarked form. The very delicate transparent polypaiy only
extends to the base of a neck-like prolongation of the coenosarc,
which enlarges gradually into the club-shaped body of the
This neck-like portion is very flexible and the popolypite.
lypite commonly droops to one side, assuming a graceful penIt has no power of retracting itself in any degree
Jent posture.
within the polypary, which exhibits no trace of a cup-like diThe cndodcrm is opaque white, with a slight
latation above.
The arms are
yellowish tinge, and the ectoderm transparent.
roughened as usual, and arranged in two sets of four, one
carried erect and the other everted. There is no wrinkling or annulation of the polypary, which forms a very delicate and filmy
;

;

:

;

:
;
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Hydroida.

the

The striking features of the species are the large elecovering.
vated polj^ite and tlie pendent habit.
II.

PODOCORYNE CARNEA,
(PI.

XII.

Sars,
figs.

7

AND

&

ITS

APPENDAGES.

8.)

elsewhere noticed* the occurrence on this sjiecies of
and filamentary appendages similar to those which are
found on llydractinia echitiata, Fleming, and which were first
In his work on
described by the late Dr. Strethill Wright.
the Tubularian Hydroids, Prof. Allman has suggested a doubt
Neither kind, he
as to the real nature of these appendages.
tells us, was present in any of the specimens that came under
and he adds, " whatever be the nature of the
his observation
spiral bodies observed by Hincks, they certainly do not possess
the constancy which characterizes the spiral appendages of Hydractinia and it is difficult not to regard both the spiral bodies
and the tentacular-like filaments observed by Hincks in Podocoryne as merely abnormal alterations of the ordinary hydranths" (polypites) f.
First, then, as to the spirals.
There can be no doubt
about their occurrence on Podocoryne carnea^ as I have now
in my collection a well-developed specimen on which they
are present, forming a line along that portion of the basal
crust which edges the mouth of the shell supporting the
colony.
They are usually curled up in two or three coils
they have a white central core, and are rounded off and
slightly clavate at the top, which glitters with thread-cells.
Allman seems to think that they are much more frequently
wanting than the similar bodies in Hydractinia, and regards
I liave

spiral

;

;

the inconstancy of their occurrence as a proof of their abnormality.
But, according to my experience, the spiral appendages o{ Hydr actinia are by no means constant; on the contrary, they are only present, I believe, on very fully matured
colonies ; and in numerous instances I have failed to find them.

This seems to be the case also with Podocoryne.
No doubt all these appendages must be regarded as "alterations of the ordinary hydi-anths ;" but I can see no more
reason for considering them " abnormal " in Podocoryne than
in Hydractinia.
They present the same general appearance
and occupy the same position in both and in both they seem
to be developed only on mature colonies.
Secondly, as to the filamentary or tentaculoid appendages
;

*

'

t

'

History of British Ilydroid Zoophytes,' i.
Gymnoblastic Hydroids,' part ii. p. 350.

p. 32.
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these are as definite zooidal tbnns as the iiolypites tliemselves.
They oeciir on the outskirts of the colony, ^vhere they are
thicLhf distributed, and seem to be very generally present.
I
have lately had the ()j)])ortuiiity, at Torquay, ot" reexamining
them, and have iigured tlicm t'ur this paper (PI. XII. ligs. 7

and

8).

They

consist

somewhat clavate
believe, a number

ot"

an extensile lilamcntary

figure at the

Ixidy, of a

free extremity, in

which,

1

of thread-cells are immersed, and at the
h'A&a surrounded, as the polypites are, by a tubular extension
of thepolypary.
They are in pretty constant motion, stretch-

ing themselves out hither and thither, and are often so much
attenuated as to appear like " long and slender threads of
gossamer."
They certainly do not strike one as in any
respect " abnormah'''
have, then, in Podocoryne another instance amongst
the Hydroida of that curious polymor])liism which recalls so
forcibly the complex structure of the Siphouophora.

We

III.

Note on Aciiaraduia larynx, T.

S.

Wright.

Dr. Strethill Wright lias given a very brief and insufficient
description of this species, though his figure of it is graceful
and characteristic. Allman has studied a young polypite,
obtained in Mr. Kotch's aquarium, and has embodied some
notes upon it in his ' Gymnoblastic llydroids.'
He conjectures that possibly Acharadria may be only " the immature
state of some already described form of pennaridan Hydroid."

No

it has been published.
pretty abundantly between tide-marks in
the island of Herm, where it was first found, I believe, by
It is a well-marked and extremely beautiful
Mr. Rotch.

I

further account of

have obtained

it

The

polypites are remarkable for the freedom and
movements.
They are able to assume a
drooping attitude and to sway the body over to considerable
distances, and so to command a wide range of the surrounding
This power is due to the ])eculiar constitution of the
water.
Solypary, the upper portion of which is composed of very
elicate and filmy material, and offers no resistance to the
veiy considerable tract of the
motion of the polypite.
polypary in the adult is thus attenuated ; and the result is a
species.

activity of their

A

freeclom and variety of movement which are unknown amongst
other members of the tribe.
Allman has referred to this peculiarity, though it seems not
to have been so strongly marked in the young polypite which
he examined as it is in the adult. Tlie proboscis and the
capitate tentacles were also in active movement, while the
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aboral tentacles were frequently and energetically clasped
The proboscis is opaque
together and variously intertwined.
white at the top and of a pinkish colour below it.
On a single polyjiite there were traces of the reproductive bodies ; but they were in too radimentary a condition to
allow of any conjecture as to the probable course of develop-

ment. They were produced at the base of the filiform tentacles, forming a circle Avithin the verticil, and presented much
the same appearance as those of Tubularia at a similar stage.

IV. LAFOiiiNA TENUIS, Sars.

This remarkable Hydroid, which was first noticed by the
elder Sars, and afterwards more fully described and figured
by his son, is an interesting addition to our fauna. I have
obtained it creeping over other zoophytes, which were dredged
in Shetland.

I am also inclined to think that it occm-s on the Northumberland coast. In a letter from the late Mr. Alder accompanying some specimens of what he believed to be Cuspidella
hitmili's, mihi, he writes, " "What are the blunt spine-like
processes parasitical on the Cellularia with C. humilis ?
Have they any connexion with the latter?" I have little

doubt that the supposed Cuspidella was, in fact, Lafoeino.
(the two bearing the closest resemblance, so far as the calycles
are concerned), and that the " spine-like processes " were the
curious sarcothecal organs with which the latter is furnished,
and which are thickly distributed along its creeping stolon.
I draw attention to the matter in the hope that some of our
excellent northern naturalists may be on the look-out for the
Lafoeina, and may have the opportunity of settling the question as to its geographical range.

EXPLANATION OF PLATE

XII.

Fig. 1. reriyonimus ? 7i2dans, n. sp., Ilincks, highly magnified.
Fiy. 2. I'lumidaria siliqiiosa, n. sp., Hincks, natural size.
Fig. 3. The same, portion of a shoot bearing two female capsules,
magnified.
Fig. 4. The same, a single calycle and male capsiile, magnified.
Fig. 5. The same, a single calycle, more highly magnified.
Fig. 6. The same, a female capsule, magnified.
Fig. 7. Tentaculoid appendages of Podocoryne carnea, Sars.
Fig. 8. One of the same, more highly magnified.

—
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soiufi

new and pccuUtir Mollnsca,

\')\

XIII. New an J peculiar Mollicsca of the Order Solenoconchia
Valorous'' Expedition.
procured in the
By J. (jrVVVN
Jeffkevs, LL.D., F.R.S.
'

Solenoconchia.

Gomi^^ Dkntalium.

DentaJium candiduin'^

,

JefFr.

Body

mantle very
whitish, with a faint tinge of brown
colhvr, wliich encircles the inside of the upper
part of the shell
tentacles very numerous, with ])ear-shaped
thin,

:

forming a

:

issuing Letween the mantle and tlie shell foot when at
rest conical, having a semicircular lobe or flap on each side,
so as to give it a tricusped ap])earance
the lobes arc fringed
or puckered at the edges.
The animal from which I took the

tij)3,

:

;

above description was sluggish and probably half-dead, in
consequence of its having been dredged up from a depth of

1100 fathoms.
Shell having the shape of a narrow funnel, tapering,
slightly cui'ved, rather thui, opaque, more or less glossy
sculpture, about forty fine and regular rounded longitudinal
these strias
8tria3, which disappear towards the front margin
are crossed by extremely numerous and close-set circular
:

;

microscopic

lines

:

tmirgin at the
colour glistening-white
jagged, at the posterior or narrower
:

anterior or broader end

there is no notch, groove, slit, or
channel.
L. 1-75.
B. 0-3.
'
PorcuStation 5, 410 fms.
6, 1100 fms. ; 8, 1750 fms.
pine' Expedition, 1869, west coast of Ireland, 664-1476 fms.;
Bay of Biscay, 2090-2435 fms.
The preAllied to I), qrande, of Deshayes, from Japan.
sent species differs from D. striolatum^ Stimpson {D. ahyssorum, M. Sars), in being straighter, less cylindrical, and of a
thinner and more delicate texture, and in having twice the
number of ribs.

end abru})tly truncated

;

;

Dentaliuni capillosum f, Jeffr.

Shell

tapering

to

a fine point, slightly curved, rather

opaque, and mostly lustreless sculpture^ numerous and
sharp (not rounded) lon<2;itudinal stria;, some of which arc
intermediate and smaller than the rest they disappear towards
the posterior or narrow end, whioli is quite smooth and glossy
solid,

:

;

•

filisteuinir-wliito.

t Covered with threads or hair-liUe ruarkiugs.

Ann.

d:

Mag. N.

Hist.

Ser. 4.

Vol. xix.
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:
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Gwyn
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margin at the
colour whitish
quarter of an inch
end having a short and narrow notch. L. 1-4.
0-15.
16, 1785 fms.
13, 690 fms.
Station 12, 1450 fms.
'
Porcupine Expedition, 1869, Bay of Biscay, 862 fms. ;
1870, off the coast of Pornorth of tlie Hebrides, 542 fms.
Otf Bahia Honda, Gulf of Mexico,
tugal, 220-1095 fms.
' Challenger
Expedition, off the
418 fms. (Poui-tales).
a

for

:

:

osterior

s

;

;

'

:

'

Azores, 450 and 1000 fms.

This api)ears to attain a size considerably exceeding that
given in tlie above description, as fragments measure nearly
-i%

inch in breadth.

Dentalium ensiculus*,

JefFr.

Shell

tapering, considerably and regularly curved throughcompressed or flattened, thin, nearly transparent, and
glossy sculiJture, a sharp keel on both the dorsal and venti-al sides (giving the appearance of a double-edged scimitar), besides occasionally a few slight and irregular longitudinal keels or raised striaj and concentric lines of growth
colour clear-white slit of moderate length and very broad,
the postesemicylindrical, placed on the upper or dorsal side
rior or narrower end of the shell is nearly bisected to form the
when viewed
slit, the upper part being abruptly truncated
sideways the lower part appears split the point is rounded and
B. O'l.
entire.
L. 0-9.
fragments are not
Station 12, 1450 fms.
16, 1785 fms.
Porcupine Expedition, 1869, off the west of
uncommon.
Bay of Biscay, 862 fms. 1870, off the
Ireland, 1366 fms.
out,

:

:

:

;

;

;

:

;

'

'

:

;

coast of Portugal, 740-1095 fms.
The annual or occasional growth is sometimes shown by
the irregular formation of the new or succeeding portion of
the shell, which is narrower than the former or preceding portion.

Dentalium subterjissum

f, Jefir.

slender and finely tapering, more curved towards
the point, rather thin, nearly semitransparent, and glossy
sculpture, from 12 to 16 delicate and sharp regular longitudinal stria;, which are continued to both ends colour whitish

Shell

:

margin

at the posterior

end bulbous

placed on the lower or ventral side
of the greatest diameter of the shell.
*

A

little

sword.

;

:

long and narrow,
its length is double that
L. 0*6.
B. 0*075.

:

slit

t Slit underneath.

some new and peculiar MoUusca.
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Station 12, 14/30 fnis.
a ira;^mcnt only, but cvidcntlv"
belonging to this species, which I iiave described from specimens taken in the 'Porcupine' and 'Challenger' Expeditions.
Poreuj)ine Expedition, 1801), off the west coast of Ireland,
118U-147() fins. 'Challenger' Expedition, lat. 37° 20' N.,
;

'

'

W., 1()0<) fnis.
D. suliterjisHum is on the under or ventral side
of the shell, being the same position as in the D. inversum of
Deshayes, and the reverse of that in his D. rubescens and in
D. ensiculus. The organization of the animal is unknown
but D. iiirersum may be the t}i)e of a distinct gcims.
A single and dead specimen of another shell, ap])arently
long. 4.3^ 14'

The

slit in

;

belonging

to the genus Dentalium, occurred in Station 16,
1785 fathoms. It is narrowly cylindrical, rather solid, glossy,
smooth, and a quarter of an inch long.
Its peculiarity consists in the jiosterior termination forming a second and narrower cylinder, which issues out of the larger and longer one,
as if from a sheath.
This ])rocess has an entire and circular

point

;

so that the shell cannot be a species of Siphodentalium.

name it DeuUdium vagiaa. Perhajjs two imperspecimens of a Dentalium from Station 12, 1450 fathoms,
may belong to the same species.
I

proj)ose to

fect

SlPHONODENTALIUM, M.

Sars.

In the 'Journal de Conchyliologie
for 1874, p. 258, the
di ^lontero.sato proposed the abbreviation of this generic name to Sijihodentalium ; and I agree with him that it
would be convenient.
'

Marquis

Siphodentalium vitreunij M. Sars.
vifreiim, M. Sars, Nyt Magaz. Naturvid. 1851, Bd. vi.
Siphonudoitalium, 1858).
D. lohatum, G. }i. Sowerbv, Jun., Thes. Conch. (18G0), vol.
100, fig. 44.

Dentalium

p.

178

(

iii.

p.

Body whiti.sh, gelatinous, and nearly transparent ma)itle
tentacles i\\x(ta.i)irather thick, forming a collar round the foot
like, very slender, and having oblong tij).s or bulbs ; they are
not numerous, but extensile and irregular in length, issuing
from underneath the edge of the mantle foot cylindrical, extensile, and attaining a length equal to that of the shell ; when
at rest it is conical ; but the point fully stretched out expands
into a round and somewhat concave disk with serrated or
notchfd edges crcrctal fold or tail at the narrowest end of
:

:

:

:

the shell, tubular, and having the front

split

open and exposed
11*
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I^i".

diagonally

;

.T.

Gwvii Jeffreys on

edges jagged

;

externally covered with very fine

dark-brown ovari/ lemon colour.
FinStation G, 410 fms.
9, 1750 fms.; 12, 1450 fms.
mark, 40-100 fms. (M. and G. O. Sars, M' Andrew, MalmSwedish Arctic ExSpitzbergen (Torell, Goodsir).
gren).
pedition, 1868, 730 fms. 'Lightning' Expedition, 1868, North
'Porcupine' Expedition, 1869, between
Atlantic, 550 fms.
the Faroes and Orkneys, 560 fms.: 1870, off the coast of
Gulf of St. Lawrence, 150-200
Portugal, 740-1095 fms.

and

close-set cilia

:

liver

:

;

fms.

(Whiteaves).

Norway,

Fossil:

older Glacial deposit,

above the sea-level (M. Sars and Kjerulf).
The very young resembles Sijylwdentalium affine, M. Sars,
but is more conical or less cylindrical.

90

feet

Siphodentalium
Siphonodentalium
tab. vi.

f.

affine,

M.

M.

affine,

Sars.

Sars, Christ. Vid. Selsk. Forh. 18G4,p. 299,

.35.

34,

Finmark, 100a single specimen.
Station 12, 1450 fms.
Porcupine Expedition, 1869, West
300 fms. (G. O. Sars).
1870, Channel slope, 690 fms.
of Ireland, 1215-1380 fms.
;

'

'

:

Siphodentalium lofotense,^!. Sars.
Siphonodentalium hfotense, M. Sars,

loc. cit. p.

297, tab.

vi.

f.

29-33.

Norway, 30-300 fms. (M. and G.
Station 9, 1 750 fms.
O. Sars, J. G. J.). Hebrides and Shetland, 40-140 fms. (J.
G. J.). ' Porcupine Expedition, 1869, West of Ireland, 90
-1630 fms. 1870, Bay of Biscay, 227-1095 fm.s.; Vigo Bay,
20 fms.; Mediterranean, 51-1456 fms. Gulf of Gascony, 60Mediterranean, 50-600 fms. (Acton,
80 fms. (De Folin).
Spratt, Nares, Monterosato).
Specimens from the Bay of Biscay and the Mediterranean
are usually much smaller than those from more northern seas.
'

:

Cadulus tumidosus'^

J

Jeifr.

Shell forming a short spindle, slightly bulging in the middle
on the lower or moi^e concave part, and very gibbous on the
back or outside, somewhat curved, contracted towards both
ends, but much narrower at the base, rather solid, glossy and
sculpture none, except microscopic and
semitransparent
:

mouth roundish-oval, obliquely
the inner margin is furnished
truncated or sloping to the back
with a slight circular rib or thickening like that in many
close-set lines

:

colour whitish

:

;

* High -swelling.

some new and peculiar MuUusca.
species of Helix
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base notched ou eacli side, as in C. suhfasiB. 0-075.
L. 0-2.
Station 12, 1450 fins.
one specimen is abnormally arched.
:

formis.

:

*

rorfii|tinc

Bay

Kxpt'ditioii, 18(ji),

'

o( Biscay,

292-10^5

Channel

slope,

557

fnis.:

1870,

'Josephine Expedition, 110
-550 fnis. Fossil at Messina (Segucnza).
This is much larger and more gibbous than C. suhfasiformis]
and, like that species, it varies in shaj)e and size.
It has the
character on which ]\Ionterosato lays stress in generically separating C. suhfa.sifuniiis from
ovulum, viz. in the mouth
or anterior opening being more or less thickened inside by a
fnis.

'

C

circular rib.

Cadulus gracilis *,

JefFr.

Shell more curved and

cylindrical than C. suhfiisiformis
evidently allied), not swollen in the middle, but
throughout nearly equal in breadth the mouth slopes more,
and has a slight circular rib or thickening within
base
broader ; oblique marks of growth arc conspicuous.
L. 0'2.
(to

which

it is

;

;

B.0-04.
Station 13, 690 fms.

;

a single specimen.

Cadidus Olivi, Scacchi.
Dentalium

Olivi, Sc.,Notiz. foss.

Gravina (Anu. Civ. 1835),

p. 56, tab. 2.

fig. G, a, b.
' Porcupine'
Station 12, 1450 fms. ; fragments only.
Ex1869, AVest of Ireland, 1230 fms. south of the
nglish Channel, 862 fms.: 1870, Channel .slope, 539 fms.
Sicilian Tertiaries (Scacchi, Tiberi, and others).
Awl-shaped and variable in size. Probably Dentalium coarctatum of Lamarck, and certainly that of Deshayes and Philippi, is Dischides hijissus.

g.'dition,

;

gadus of Montagu resembles C. Olivi

but it is not only
]
proportionally shorter and less
slender, and the anterior end is more contracted.
The locality
given by Montagu (" many parts of the British Channel "),
with tlie mariner's name " Ilakc's-tooth," is at least very
and it is not unlikely that he
doubtful as regards this species
may have mistaken for the" Hake's-tooth " Ditri/pa arictina
C.

very

much

smaller, but

is

;

(a testaceous Annelid), which is frequently found adhering to
the grease or "arming" of the deep-sea lead in soundings. But
his description and figure evidently apply to a species of Cadulus from the noted collection of old George Humphreys, the

« Slender.
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shell-dealer, of

dredged by the

which I possess specimens. This species was
Jamaica and it is a

late Professor Barrett at

;

I received specimens of the
as " Cadulus suhfusi]\Ionterosato
di
Marquis
the
from
latter
formisy Sars," and from Dr. Tiberi as " Siphonodeiitalium
fossil of the Sicilian Tertiaries.

Olh'i, var. minor, Scac."
uudescribed species of Cadulus, dredged by Admiral Sir
Edward Belcher in the N.W. Pacific (for specimens of which

An

I am indebted to his kindness), is also allied to C. OUvi ; but
the narrower and smaller extremity has four slight notches and
It is therefore possible that the genera
corresponding slits.
Sijjhodentalium and Cadulus should be united, and that Dischides must " follow suit."

Cadulus cylindralus^ ,

JefFr.

Shell forming a narrow cylinder, slightly contracted at
each end, gently cm-ved, thin, transparent, and glossy sculpture none, except a few microscopic and faint lines of groAvth
mouth somewhat obliquely tnmcated, but not thickened hase
circular, with numerous minute notches, which are not perL. 0-325. B. 0-075.
ceptible to the naked eye.
Porcupine
a single specimen.
Station 12, 1450 fms.
Expedition, 1869, off the West of Ireland, 1215-1476 fms.
very rare.
:

:

:

'

;

'

;

—

On the Fundamental Error of constituting Gromia the
Wallich,
By G.
Type of Foraminiferal Structure.
M.D., Surgeon-Major Retired List H.M. Indian Army.

XIY.

C

Eather more

than forty years have elapsed since the first
to classify the Rhizopods.
During the latter half of this period, the study of these singular
organisms has not only been invested with much additional
scientific interest, but has received a powerful impetus from
its intimate connexion with the geological and biological relaattempt was

made by Dujardin

And yet om- knowledge of the
Rhizopods as a whole, and especially of the animal portion of
their sti-ucture, is by no means so complete as it ought to have
been, considering the amount of attention that has been
This, I venture to think, is in a great
bestowed upon it.

tions of the deep-sea bed.

* Cylindrical.

1

uf Furaininifcial

Stnicdtrt'.

l,ji)

measure attributable

to the t'liiKlaniental error whicli [)ervatle3
of tliese ors^aniHins wliicli has hitherto been
very generally, and in other respects very deservedly, held in
hi^n estimation by naturalists.
In an article upon the Systematic Arrant^ement of the
Khizopoda, by Dr. AV. 15. Carpenter, published in the
'Natural-History Ueview for October 18G1, the author thus
tliat classification

'

—"

It is, as it seems to me,
conditiuns of the anitnal
alone that we should look for the characters on which our
prinuiry subdivisions should be constituted ; and notwithstanding that the extreme simplicity and ap])arcnt vagueness
of those conditions appear almost to forbid the attempt to
assign to them a dift'crcntial value, yet a sutUciently careful

ex})resses his

views on the

in the structural

and

sul>ject

:

p/n/.sio/oijical

make it clear that, under their guidance, lines of
demarcation may be drawn as precise as in any other great
natural group, between three aggregations of forms which
assemble themselves round three well-known types, Amoeba^
ActinophrySj and Groraia^
tlie sarcode-bodies of these three
types presentin</ three distinct statjes in the differentiation of
the ]>rotoj)las>nic substance of which they are composed, and
scrutiny will

—

exhibiting, in virtue of that differentiation, three very distinct
modes of vital activity ^^ [loo. cit. p. 460).
Regarding the perfect soundness of the principle laid down
in the opening sentence of the above extract, it may at once
be assumed that no question can arise.
But this renders it
only the more inexplicable that such a thoroughly illogical
application of the principle should have followed as is involved in the sej)aration from each other, and the location in
three distinct ordinal divisions, of Amoeba, Actinophrys, and
Grornia three forms in each of which are prominently combined the only true structural characters of the animal that
clearly indicate an advance, in the highest group of Rhizopods,
towards the more complex organization of the Infusoria and

—

Gregarinte.

The structural characters here referred to by me consist in
the possession, in common, by Amoeba, Actinoj)hrys, and
the former
Gronita, of a Mtcleus and CONTRACTILE vesicle:
being the rejnoductive organ of the Rhizopod in its most fully
developed condition the latter, a fluid-respiratory organ, to be
met with, so far as my experience goes, for the first time in
On these
the third or highest order of the Rhizopods *.
grounds I have done my utmost, for the last twelve years, to
prove that the three genera refeiTcd to cannot be thus parted

—

;

* See Supplemeatm'y Note

ul the

eud of

tliese

oWrvations.
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without tloing violence to the most natural and important of
all affinities, namely those founded on the " structural and
physiological conditions of the animal alone."
J3ut, irrespectively of this, were further proof needed of the
en-or committed in the separation of these three genera on the
basis of diiferences supposed to be more or less constantly
observable in the characters of their respective pseudopodia,
and the accompanying degrees of " diftcrentiation " said to
exist respectively in the external layer of the body, or " ectosarc," and the general protoplasmic mass within, or " endosarc,"
I undertake to show, on l3r. Carpenter's own evidence, that
the pseudopodial characters are by no means sufficiently uniform or sufficiently constant to be depended upon as ordinal
In short, I hope to make it clear that the terms
distinctions.
" ectosarc " and " endosarc " embody a scientific fiction, and
that the sole purpose they serve is to mask our ignorance.
The sooner, therefore, tliey arc dispensed with, save as convenient names for the portions of the sarcode-mass that happen
for the time being to constitute the external boundary and the
internal mass, the sooner may we expect to arrive at an adequate idea of the visible characters which distinguish the
organism called a Hhizopod *.
Dr. Carpenter, in defining the characters of the lowest order
in his system, namely the Reticidaria, tells us that " in the
cases in which the differentiation into ectosarc and endosarc
has proceeded furthest, so that that body of the Rhizopod
bears the strongest resemblance to an ordinary ' cell t (as is
the case with Amoiba and its allies), a nucleus may be distinctly
traced in those, on the other hand, in which the original protoplasmic condition is most completely retained (as seems to
be the case with Grorm'a and the Foraminifera generally),
no nucleus can be distinguished. The same," he says, " appears to be true of the peculiar contractile vesicle, Avhich may
be regarded as a vacuole with a defined wall " (^ Introduction
to the Study of the Foraminifera,' 1862, p. 14).
Dr. Carpenter afterwards goes on to make the following
'

;

For a detailed account of my observations on the Rliizopods genewould refer the reader to a series of six papers on the Aiuoiban,
Actinophnjan, and hiffiiujian Rhizopods, contriouted by me to the
* Annals
between April 18G3 and March 1864 and a paper " On the
Pvbjnidina,^' embodying a Classification of the IJhizopodsas a whole, and
this family in particidar, which was published in the Quart. Journ. Micr.
Soc' for July 1865.
t Bioloffy and physiology are undoubtedly under heavy obligations to
the '' cell' doctrine. But it is not saying too much to assert that biologists and physiologists have had a great deal of nasty work cut out for
them by the perpetual misapplication and misconception of that doctrine.
*

rally, I

'

;

'

I
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specific statement:

into orders

seems

—" The subdivision of

to be

most

satisfactorily

tiie

Rhizopoda

accomplisheu by

taking as a basis those structural characters which are most
Such characters are
expressive of physiological differences.
presented in tlie form, proportions, and general arrangement
for, notwithstanding their
of the ])scudopodial extensions
ap]»arcntlv unrestricted polymorpliismj it will be found that
the Khi/.opods present tliree very distinct types of pseudopodian conformation^ to one or other of which they may all be
referred, and that the groups thus for med are eminently natural.
How intimately related these diversities are to those fundamental potentialities of each type which find so little structural
expression in the lowest form of animal life, ajjpears from the
circumstance that even a particle of profojjlasyn, detached from
the general mass of the hody, icill j^^t forth the pseudopodian
those of the substance
extensions characteristic of its type,
of an Arcella having the
forced out by crushing the test
broad, lobated fjrm of those of the Amoeba, whilst those of
the substance forced out in like manner by crushing the shell
of a Polystomella have the delicate thread-like character of
those of the Foraminifera generally" {op. cif. pp. 14 & 15).
Here, then, we have a clear and definite admission on Di'.
Carpenter's part that the presence of a nucleus and of a contractile vesicle is indicative of the highest stage of structural
And I
organization of which the Rhizopods arc capable.
take it for granted, therefore, that, conversely, it is meant to be
inferred that the absence of both of these organs indicates the
lowest stage, the zero, of organization. Yet, extraordinary as
it must appear, it is not upon the presence or the absence of
one or other or both of these important specialized organs
that Dr. Carpenter has based his classification, but " on the
characters presented by the form, proportions, and general
arrangement of the pseudopodial extensions " characters
;

—

'

'

—

which, even if constant and uniform, could not possibly compare with them in point of physiological significance, but
which, if shown to be both so inconstant and fluctuating as to
present themselves with nearly equal frequency in the highest

which the Rhizopods are divivary entirely in the same genera, cannot be
regarded as otherwise than illusory, and therefore worthless
and

in the lowest orders into

sible,

and even

to

for the pui-pose of ordinal subdivision.

I do not mean to assert that the evidence of advance from
the lower to the higher grade of organization on which I have
invariably laid the greatest stress, namely the appearance of
a nucleus and a contractile vesicle, may not be accompanied by
perceptible differences in the general aspect of the sarcode

—

;
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(nor has this ever been my opinion), but only that these differences are neither commensurate in importance, nor at all sufficient in kind, or sufficiently constant, to be admissible as proofs of
such advance. And tliis will be seen from the following short
extract from my observations on the Polycystina, taken from

Quarterly Journal of Microscopical Science for July
" Although not prepared to regard the degrees of
differentiation (as described by Dr. Carpenter) as applicable
to the demarcation of orders, or as affording perfectly constant
characters under any circumstances^ there cannot be a doubt
as to their affording, in the majority of cases, a valuable means
Beyond this their value does
of completing generic diagnosis.
not a})pear to extend."
The only point which might reasonably be deemed open to
discussion (though probably not by any one who has witnessed
the behaviour of the body-substance of Actinojiltrys sol when
being torn to bits and devoured piecemeal by an Amoeba) is
that alluded to when Dr. Carpenter says that " a particle of
protoplasm detached from the general mass of the body of a
Rhizopod will put forth the pseudopodia characteristic of its
"
Arcella being specified as putting forth the " lobose
type,"
a
Forami(itself
PoJystomella
pseudopodia of Amoeba^ and
nifer !) being, curiously enough, singled out as putting forth
the " delicate thread-like " pseudopodia of the Foraminithe

'

1865

:

—

'

—

fera *.

As interpreted by me, the appearances here described,
although not indicative of sufficiently important or constant
" differences " in the constitution of the exterior layer and
mass to be available as ordinal diprove in a very decisive manner that there cannot
be any thing approaching to a definite external layer f
unless we are also prepared to believe, because an oil-globule
retains its form whilst suspended in pure water, or, if split up
interior protoplasmic

stinctions,

Those who have studied the living Foraminifera, and know to their
cost how much time and patience is necessary in getting these intensely
sensitive beings to project their pseudopodia at all, will, I think, agree
with me that there is more conveyed in Dr. Carpenter's statement on
For two
this point than could possibly have been intended by him.
whole years the naturalists on board the ' Challenger watched constantly
and anxiously before their eyes were rewarded with a sight of the pro'

jected pseudopodia of the ubiquitous Foraminifera of the open ocean.
He must have been an exceptionally fortunate observer, therefore, who
saw the crushed " particle " of the complex-sheDed Polystomella put
forth the pseudopodia of its tribe.
+ Of course I except what is observable when the final stage of the
life-cycle of Amoeba has arrived, namely its encystment, as having no
real bearing on the present question
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two portions, each of these behaves jji-eeisely as another
does by instantaneously nresentin;^; an unbroken

oil-;^M()buU;

outline, that the said oil-globule
its

surface and in

its

and with redoubled

interior.

is

milerently constituted at

The same argument

applies,

mass of albumen suspended in
water for here the tendency to assume a spherical form is
by no means so ])r<Miounccd as in an oil-globule; and if we
break up the mass into a number of smaller masses, we have
presented to us appearances which very closely resemble those
observable in the pseudopodium of the Ainwhan Uhizopod.
force, to a

;

Indeed so close is the resemblance, that, barring the element
of vitality (whicli the chemist is still as far off' as ever from
producing at call), we have before our eyes those very " fundamental potcntiaUtics " which a highly imaginative rendering
of certain appearances has declared to be typical of the living
sarcoile of the Uhizopod.
Were it not that it befits us to speak with bated breath of
the mighty dead, another instructive argument on this subject
might be adduced from the history of the rise and fall of the
unfortunate ^^Batliybiusy
But the fact is, that, divide the sarcode body of a living
Amoeban, or even an Actinophryan, Rhizopod as we may, by
pressure or other agency, the divided surface will forthwith
present every character presented by the undivided portion
any peculiarity of outline, if present in the undivided part,
will at once reappear in the divided part any seeming contrast
between the external layer and the contained mass within
•will instantly show itself; and the character of the pseudopodial jnoccsses will be the same.
This identity of character
in the divided and undivided surfaces is absolutely instantaneous, there being nothing like a gradual transition from one
condition to another, such as we should undoubtedly be 'able
to sec taking ])liiec were the ruptured surfaces in any respect
dissimilar to the rest of the mass.
This is the view I have
always advocated, its unaccejitable point being, I presume, that
it is quite unconformable with Dr. Carpenter's published definitions of Rhizopod structure.
As it would be foreign to the immediate purpose of the
present paj)er to enter into all the details of the subject, I
must coniine myself to stating that the inconstancy of the
pseudopodial characters in Ainn-ha, which is of course rpiitc
incompatible with the assumed presence of an external layer
of much more highly developed sarcode than that which it
encloses, is conceded (but without the inevitable inference which
must be associated witli it) in the Introduction to the Study
of the Foraminifcra,' 1862 (p. 2.'i), when Dr. (Jarpcnter says
:

;

'

—
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sometimes Amoeba puts forth a lew broad lobated exsometimes these are more numerous, slender, and
elongated, a^su}nin(j a radial direction ; and oecasionally they
that

'^

pansions

;

are so greatly multiplied, radiate, with such regularity^ and
taper so uniformh/ from base to apex, as strongly to resemble

pseudopodia o/' AcTiNOPHKYS."
This is undoubtedly true; and I therefore leave Dr. Carpenter
to reconeile the fact "with his classification and definitions of
the orders, of whicli I now subjoin a summary, taken from his
paper in the ' Xatural-llistory lleview to which reference
has already been made *.
the

'

Dr. Carpenter's Arrangement of the RiilZOPODA.
I

—
LoBosA.

Eadiolaria.

Rkticularia.

.Amaebina,

Actinophrifina.
AcaHthunietrina.
Polycystina.

Furaminifera.

'•...'

Gromida.

\

Thalussicollina.

Inftjsoeia.

Gbegarunida.

Spongiada.

\

Pbotophyta.

After saying that " any small separated portion of the
sarcode body of the Ehizopoda will behave itself after the
characteristic fashion of its type " (that of Arcella behaving
like that of Amoeba, that of Polysfomella, or any other of the
Foraminifera, like those of Grojnia), and adding that "this
fact seems to him to afford an additional justification of the
employment of the characters furnished by the pseudopodia
as the basis of a systematic arrangement of the class," he informs us that the characters of the three orders into which
he proposes to distribute its various forms may be concisely
summed up as follows
" I. Eeticularia. The body composed of homogeneous
:

—

granular protoplasm, without any distinction into ectosare and
endosarc neither nucleus nor contractile vesicle pseudopodia
composed of the same substance as the body, extending and
multiplying themselves by minute ramification, and inoscua conlating completely wherever they come into contact
;

;

;

• It may be well to bear in mind that the article in the * Review
appeared in iSGl aa an avant-courier to the * Introduction to the Study of
the Foraminifera/ which appeared just a year afterwards. The tabular
classification of the Rhizopods is taken from page 17 of the latter
work.
'

;
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tinual circulation of <^ramilur particlo.s tlirou^liout the viscid
suljstancc of tlie body and its extensions.
This order consists

of the Foraininifcni and the Gromida.
" II. Radiolaria. Incipient differentiation of the protoplasmic substance into endosarc and ectosarc, the fijrmcr semifluid and fi^ranular, the latter more tenacious and pellucid
a nucleus and contractile vesicle; pseudopodia rod-like, tapcrint^

—

from

biuse to ])oint,

composed of the same substance as the

either to ramify or
of particles adherent to their
exterior is often to be distinguished.
The type of this order
is Actinophrys.

exhibiting
coalesce, although a
ectosarc,

little

disposition

movement

—

" III. LOBOSA. More complete differentiation of the protoplasmic substance into endosarc and ectosarc, the former being
a slightly viscous granular liquid, and the latter approaching
the tenacity of a membrane ; a nucleus and contractile vesicle ;
pseudopodia few and large, being in reality lobose extensions
of the body which neither ramify nor coalesce, having welldefined margins, and not exhibiting any movement of granules
on their surface, the circulation in their interior being entirely
dependent on the changes of form which the body undergoes
as a whole."
As regards those ^^ fundamental potentialities of each type''''
which, according to Dr. Carpenter, find a much more accurate physiological expression in the " form, proportions, and
general arrangement of the pseudopodial extensions " than in
the definite step-hy-step advance from tlie simplest condition
of the body-substance, observable in the Foraminifera (in
which there is only the faintest foreshadowing of any thing
akin to reproductive organization*), to the intermediate stage,
in whicli tliis foreshadowing shows itself in the shape of a
centralized but still imperfectly aggregated mass, and, finally,
to the highest stage, in which the reproductive gemmules
assume the concrete form of a distinct specialized nucleus (the
culminating point being marked, at the same time, by the
association of the nucleus with a specialized respiratory organ,

—

* It was shown by me that the '' yellow cellules " of MM. Clanarede
and Lachniann, or more or less colourless homologues of these " cellules,"
occur in the sarcode of all the Rhizop')ds without exception, that in the
lowest order they are formed, as it were, from minute granules imifonnly
distributed in the sarcode, that in the second and third orders they are
formed by the splittin<r-up of the nucleus (which is in these a specialized
reproductive organ), but that in all three orders they constitute the
tnrcobldsi, or, in other words, the earliest visible embodiment of the
young organism. See Ann. & Mag. Nat. Hist., June ]86.'3 (where these
and Quart. Journ. Micr.
bodies are figured), Dec. 186.3, March 18G4
Science, July I8G0.
;

Dr. G. C. Wallich on the Type

166

—

I venture to say that however
hypothesis may be, it finds no
And I maintain that wc are furnished
response in natm-e.
with the most complete proof that could be desired of the
invalidity of the characters derived from the pseudopodia for
purposes of ordinal classification, in the passage from Dr.
At all events
Carpenter's own writings quoted at p. 164.

namely the contractile
phviisible

vesicle)

Dr. Carpenter's

confess that it is cpiite beyond my humble powers to
reconcile the admissions there made on Dr. Carpenter's part
with his allegation, already quoted, that " tlie sarcode bodies
of his three t3rpes Amoeba, Actinophrys, and Oromia present
I

three distinct stages in the differentiation of the ])rotoplasraic
substance of which they are composed," and that " the lines
of demarcation thus drawn are as precise as in any other great
natural group, between the three aggregations of forms which
assemble themselves round the three well-known types " above

named.
But in order

to prevent all misconception on this very
important question, I must request attention to another extract from Dr. Carpenter's observations on the Systematic
Arrangement of the Rhizopods (Nat. Hist. Rev. 1861, p. 461),
where he states that " the ordinal designation Reticularia is
meant to express the reticulose arrangement of the pseudopodial extensions, ivhich is its distinguishing character^
And again, at page 463, he says that " the radiating pseudopodia of Acanthometra correspond ^^^'ecisely in all their
characters with those of Actinophrys, having the same rodlike tapering form, and same regular radiating arrangement,
the same mutual isolation, the same slow movement of
some of them are, however,
particles along their surface
enclosed in tubular sheaths*, the differentiation of Acanthometra into ectosarc and endosarc having obviously proceeded
further than in Actinophrysr
But although it is true that in Acanthometra the differentiation into ectosarc and endosarc has proceeded further than in
Actinojjhrysj it is equally true that it has also proceeded
But even stopping short at Dr.
further than in Amoeba.
Carpenter's point, that it has proceeded further than in
Actinophrys, how can this be reconciled with the statement
that " the radiating pseudopodia of Acanthometra correspond
;

• It

was pointed out by me years ago that the appearance

of tubularity
There is no such thing as a
altogether an illusion.
See a paper " On
tubular portion in the structure of these organisms.
the Process of Mineral Deposit in the Rhizopods and Sponges, Ann. &
Mag. Nat. Hist., Jan. 18G4.
in

Acanthometra

is
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^^

precisely in a// their characters with those of Acttnophri/s '?
Tlie fact is that the pscudojKxlia of no other Khizopods coiikl
possibly present aj)pearances more distinct from each otlier,

both as regards habit and arrangement, tlian those of these two
organisms.
From what has already been brought forward it will be
seen, I think, that the qucstidn under discussidu, namely the
error of

making Uromin

the tyj)C of foraminiferal structure,

is

reduced within very narrow limits.

In short, it resolves itself
into this
Is the practically imperceptible degree of organization, which Dr. Carpenter ascribes to the lowest or licticularian
order in his system, excm])lified, as he j^ronounces it to be, in
the type Gromia ?
Of course, if it be not so exenijdified,
and if it can be shown, on the one hand, that the so-termed
typical jiseudopodia of Gromia may be identical in all respects with the pseudopodia of the Foraminifera which Dr.
Carpenter associates with Gromia^ and, on the other hand,
that Gromia^ the reputed type of extreme primordial simplicity, besides having pseudopodia identical with certain
Actinophryans, possesses both the nucleus and a contractile
vesicle (which Dr. Carpenter allows to be distinctive of the
highest degree of physiological development in thellhizopod),
there is, of course, on Dr. Carpenter's own showing, an end to
his arrangement of these organisms on the basis upon which
and, what is more, there must be
it has heretofore rested
an end to every otlier classification of the llhizopods which
is based, in like manner with his, on characters derived
primarily from the pseudojwdia.
There is no alternative, so
And yet, as will presently appear, knowing
far as I can see.
these facts. Dr. Carpenter is quite unable to brace himself up
sufficiently to make the necessary recantation candidly and
ungrudgingly.
"
In my remarks " On the Distinctive Characters of Ama>ha
('Annals,' Aug. 18G3) it was mentioiied that I had discovered
a well-marked nucleus in Gromia, but had not, at that time,
detected a contractile vesicle.
In view, however, of the
analogies existing between Gromia and the Amceha'j so confident was I that the organ was there, that I expressed my
conviction that I should si)cedily be able to trace the contractile vesicle also, adding that, if traced, the transfer of
Gromia from the lowest to the highest order would of course be
Having for many months, both before and afterinevitable.
wards, spent many hours daily in watching the changes taking
])lace in specimens of various genera of llhizopods kept in
tanks, I was fortunate enougli in November of tlie same year
:

—

;

to see the long-looked-for contractile vesicle in

Gromia.

This

—
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my " Further Observations on the Distincand Reproductive Phenomena of the Amoeban
Rhizopods," published in the Annals of Dec. 1863. And
at a still later period, when I had managed to establish
several colonies of healthy Gromire in my tanks, I had ample

was announced

in

tive Characters

'

'

opportunities of verifying ray earlier observations in a sufficient number of cases to render all farther doubts on the
I may add that my examinations erasubject inadmissible.
braced both freshwater and marine forms of Gromia^ and that
no material distinction presented itself between the characters
of the two sets of specimens, beyond differences in size and
colour, or, I should rather say, in the presence or absence of

—

the dirt being
dirt on the otherwise nearly hyaline tests
generally present on the freshwater form, and as generally
After a time there was not the
absent on the saltwater one.
slightest difficulty experienced in finding plenty of sufficiently
clean and hyaline tests to admit of the easy detection of the
two organs under notice.
In the latest (1875) edition of ' The Microscope and its
Revelations,' Dr. Carpenter takes a first cautious step towards
a change of front, without, however, pointing out (as he might
with a very good grace have done) that his entire classification
was sapped to its foundations by the discovery that Gromia^
whose pseudopodia he had declared to be precisely similar to
those of the lowest and simplest known form of Rhizopod,
possesses the two specialized organs which only make their
appearance " in the cases in which the diffijrentiation into
This omission
ectosarc and endosarc has proceeded furthest."
will perhaps explain itself on the publication, side by side, of
the two subjoined short extracts
:

1862. " Nothwithstauding the
apparently unrestricted polyraorphism of the pseudopodial extensions, it will be found that the
Iihizopods present three very di-

of j)seiidopodial conforone or other of which
all be referred, and that
eminently
ai'e
groups

stinct types

vidtion, to

they

may

all

the

natural."
p. 15.)

(Introd.

Study Foram.

1875. " To the first of the orders
thus marked out, the name Reticularia seems appropriate
the
second has been distinguished as
Radiolaria; and the third maybe
designated Lobosa. It must be
freely admitted,
however, that
these groups cannot be distinctly
marked out, the typical examples
which will now be described being
connected by jnany interinediatc
This is not to be wondered
fon?is.
at, when the extreme indefiniteness
which characterizes the lowest
type of animal life is duly borne in
mind." (The iNlicroscope and its
Revelations,' 5th edit. p. 467.)
;

'
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Dr. Carpenter's work

*

The

scope,' referring to the Reticulan'a^ ho continues

:

.Micro-

— " There

moreover, a negative character of much importance which
naturally associated with the alisenc(\ of difrerentiation,
namely the deiiciency of the nucleus and of the contractile
vesicle,' that present themselves alike in the Uadiolaria and
it is by animals belonging to tiiis order that
the Lobosa.
is,

is

*

'

'

those very remarkable minute shells are formed which are
known as Formninifera. In Gromxa^ however, we have an
example of a Kiiizopod which rerjf charocteristicalJy exhibits
the Keticularian type in the disposition of its pseudopodia,
but which Dr. ^^'allit•h was the first to point out possesses
both a nucleus and contractile vesicle, thus showing a
transition to the higher orders "I
That is to say (at least if
there is any meaning in words) that the presence of the very
organs in Gromia, the absence of which lie had in the same
page declared to be " a negative character of much importance,
naturaUi/ associated with the absence of differentiation " merely
shows that it is a transitional form between the verj/ loivest
and the verj/ highest of the whole series of Rhizopods !
But Dr. Carpenter's extreme reluctance to relinquish his
published opinions even when they are demonstrated to be
untenable is only on a par with the vehemence with which
he is in the habit of enforcing his evidence when he has a
theory to sujiport.
Referring to ]\I. d'Orbigny (Intr. Study
Foram. p. 63), he says
" By M. d'Orbigny the family
Oromida was altogether ignored, no member of it having
been known when he first applied himself to the study of the
Foraminifera, and no mention having been made in his subsequent writings, even of the typical genus Gromia described
by M. Dujardin in 1835, notwithstanding tlie clear demonstration given by that admirable observer of its close relationship to Miliolay ..." Between the ' test of Gromia and that
hut betiveen the
of Arcella, indeed, there is little difference
animals which form and inhabit these ^tests' respectively, the
difference is as wide as any known to exist in the whole
:

—

'

;

Rhizopod

series "!

it is with the Tieticularia of Dr. Carpenter, so
Both of these ordinal desigbe Avith the Uadiolaria.
nations presuppose the existence of characters on which not
whilst they serve
the slightest reliance can be placed
effectually to mask, if not entirely to supersede, those truly
im])ortant characters by means of which the gradational
advance from the most simple to the most complex type of
Indeed,
Rhizopod structure can at a glance be recognized.
either ordinal name may with equal aptitude be applied to the
12
Ann.d: Mag. N. Hist. Ser. 4. Vol xix.

Lastly, as

must

it

;

1
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Thus the
appropriately applied to the
pscudopodia of some of the " perforate " "Foraniinifera as to
those of the Polycystina., which are placed by Dr. Carpenter
in his second order, the Badiolaria, under the erroneous:* idea

families

which are ranked

name RadioJarian

is

just

in the other orders.

as

that they and the other families which he associates with them
in that order possess both a nucleus and a contractile vesicle.
Actinophrys^ which he makes the type of this order, un-

doubtedly possesses both organs but it is the only form in the
RadioJarian order (as constituted by Dr. Carpenter) which is
It is consequently quite out of place elsewhere
so gifted.
than in the third or highest order, in which every family,
without exception, possesses both these organs. The Polycystina, on the other hand, do not possess a definite nucleus,
their body-substance being almost identical in its degree of
" differentiation " with the body-substance, for example, of
Orhidina.
It is quite unnecessary for me to point out that
since the nature of the animal of the Foraminifera and of the
Polycystina is to all intents and purposes identical, no valid
;

objection to their association in the lowest of the orders into
which the Rhizopods are divisible can with justice be based
on the mere difference in the mineral constitution of their
shells.

bear in recollection that Miiller based his clasRhizopods on the purely artificial diiference
between the naked and the shell-covered forms. His designation of " Radiolarice " is certainly not retained therefore out of
deference to the meaning which its propounder attached to it.
But inasmuch as an attempt is being made to supersede the
name of Polycystina given by Ehrenberg to these organisms
by calling them Radiolaria, and, according to every rule of
priority* and scientific usage, ^^ the name originally given hy
the founder of a group should he permanently retained to the
exclusion of all other synonyms j'' unless some good cause can
be assigned for the change, I must say the procedure appears
For if it be urged that the
to be altogether unjustifiable.
meaning lurking under the name Polycystina is misleading,
what is to be said of the name of Foraminifera as applied to a
Miliola or a Lngena ?
The following is the classification of the Rhizopods which
was appended to my paper on the Polycystina in 1865.
I beg leave to submit it once more to naturalists without comment or modification of any kind, either in the tabular porIt is well to

sification of the

* See " Rules for Zoological Nomenclature," authorized by Section
of the British Association, 1842.
Reprinted by requisition of Section
at Newcastle, 1868, p. 9.
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to an oversight when
1865 the words " monomorphous^^ and ^^ polymorphous''^ were omitted under the twice
repeated word " Pseudopodia " in the third order Proteina.
These have, therefore, been noAV inserted (see p. 171).
Order I. IIERPNEMATA.— The Primary and Secondary

tion or the general definitions.
MS. was sent to press in

Owing

the

characters of this order are as follows

:

— No

definite nucleus.

Sarcode without any appreciable differentiation into endosarc and ectosarc, consisting of homogeneous viscid protoplasm, in the substance of which vacuolar
cavities occasionally occur. Pseudopodia forming anastomoses,
and exhibiting, both along the surface and within their sub-

No

contractile vesicle.

stance, the

phenomena of j^seudo-cyclosis'^.

Order 11. PROTODERM ATA.—-Definite nucleus present,
Sarcode so far advanced in differbut no contractile vesicle.
entiation that the ectosarc constitutes a nearly hyaline stratum
of greater tenacity than the endosarc, which still retains

much

of the

mata.

The

general

consistence

of that

of the

Herpne-

from endosarc to ectosarc is
the last-named family, vacuolar cavities

transition, hoAvever,

Here, as in
pseudopodia, ichenpj-esent, are scattered and attenuated, rarely coalescing, for the most part rigid, but still
highly contractile, and exhibiting in their interior and on the
surface only such minute granules as find their way into the
ectosarc. Pseudo-cyclosis manifest. Sarcoblasts conspicuousf.
Order III. PROTEINA.— A definite nucleus and, with it,
sarcode very highly differentiated into
a contractile vesicle
endosarc and ectosarc the former granular, more or less nearly
colourless, very viscid, and exhibiting but little contractility
the latter nearly hyaline and very contractile, but never assuming
a membranous consistence, except during the pei'iod of encysVacuolar cavities numerous and constant, seen princitation.
Sarcoblasts abundant and
pally to occur in the endosarc.

gradual.
occur.

The

;

:

frequent, but, owing to their pale colour, less easily detected
than those of the oceanic Rhizopods|.
It

only remains for

me to

add:

— that the above

classification

* A term applied by me to indicate that there is no such thing in the
Rhizopods as a circidatory movement of any kind, apart from the inherent

movement

of the sarcode.
If that ceases for a moment, the
of the granides cease.
See " Further observations on Amoeban
Rhizopods,'^ Ann. & Mag. Nat. Hist. Nov. 186.3.
t See page 16o, ante, note. Sarcoblast was the name given by me to the
" yellow cellules"' of MM. Claparede and Lachmann, indicating their reproductive function, which these observers had failed to recognize.
X For the complete details of this classification I must refer the reader to
the 'Quarterly Journal of Microscopical Science for July 1865, in which
they were first published.

contractile

movements

'

I

;
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by no means put forth as perfect in all its parts, but simplj
what I conceive to be, for reasons already assigned, as close an approximation to a natural arrangement of
the Khizopods as the present state of our knowledge allows
and that, having done my best during the course of the past
twelve years to test it whenever opportunities occurred, I have
not been able to detect any serious Haw in it.
It must nevertheless be accepted merely as an attempt to reduce the group
of organisms in question to something like natural order.
is

as embodyin,!^

Supplementary Notes.

—

It has always been urged by me that
more reason for regarding the contractile vesicle of the
Rhizopod as an organ whereby the effete residue of the watery
fluid absorbed by the animal is first collected, and then
discharged by an orifice in the vesicle, extemporized at the
moment of extreme dilatation, than for regardhig it as a cir-

Contractile vesicle.

there

is

culatory organ.
I may therefore be allowed to point out that
although the nature of this organ was discussed by me in
detail in tlie Annals
for December 1863, and it was there
shown (both on the independent evidence of my friend jMr.
Carter, and as the result of my own observations) that the
contractile vesicle in Amoeba, Actinophrys, and certain Infusoria discharges its contents at the immediate surface of the
animal's body (my description of the process being accompanied by illustrative figures), Dr. Carpenter has not scrupled
to say, at p. 472 of his work ' The Microscope
(5th Edit.
1875), that the nature of the process was for the first time
" fully established by Dr. Zenker in 1867" and this in the
'

'

'

—

which he shows that he was acquainted with my
upon the Rhizopods, in which
scries of paj^ers in the 'Annals
the observations were recorded.
Xoctiluca.
In tiie Report of tlie 'Challenger' Expedition, published in the Proceedings of the Royal Society,
1876, vol. xxiv. pi. 21, there are three figures which are
descriljed as representing " true Diatoms" to which the
generic name of Pyroci/stis has been given by the discoverers.
I am, indeed, grievously mistaken if these structures bear the
slightest affinity to Diatoms, or arc any thing else than true
It would be just as irrational to separate
oceanic Noctilucce.
the testaceous from the naked Rhizopods, because the former
have hard coverings and the latter have none, as to regard
these new forms as distinct from Noctiluca, because they

same page

in

'

—

The figures of the elonpresent a delicate siliceous wall.
gate form, if accurate representations, as they doubtless are,

1
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show

a glance

at

Diatom.

that

the

structure

is

not

that

ot

any

—

In Dr. Gwyn Jeffrejs's Report on the 'ValoExpedition (Proc. Roy. Soc, June 1876, p. 228), there
is an account of some Diatoms examined by Professor Dickie,
it being mentioned incidentally that along with these " were
two Polycystina.) namely Dictyoclia fibula^ Ehr., and Dictyocha gracilis^ Ehr." With all deference to Prof. Dickie, I
beg leave to point out that the DictyocMdce are neither Diatoms, as they have been regarded by some writers, nor PoJycystina as they would now appear to be regarded by others.
They are Mliizojiods^ holding an intermediate place between
Thalassicolla on the one hand, and the siliceous sponges on
the other
and hence (as was long ago shown by me) they
constitute the true connecting link between the Rhizopods and
the Sponges.
The basket-sliaped framework of the living
Dictyoclia is never single, but invariably double, the concavities being placed face to face, and the two portions retained in
position solely by the sarcode body, which fills and sm-rounds
them. The distinct nucleus may always be seen, in recent
specimens, suspended as it were in the middle of the sarcode,
half within the boundary line of one framework, half -nithin
Tlie most remarkable feature, however, of
that of the other.
Dictyoclia, and the one which at once establishes its alliance
with the siliceous sponges, is that every part of the siliceous
Dictrfocha.

rous

'

;

framework

is

tubular.

BIBLIOGRAPHICAL NOTICES.
The. Primceval

World of Switzerland.

Professor HJEEE.
8vo.
Longmans

"With 560 Illustrations.
ByEdited by James Heywood, F.R.S. &c. 2 vols.
& Co.: London, 1876.

The Geolof/y of England and Wales. By Horace B. Woodward,
E.G.S. &c.
With coloured Geological Map and numerous wood8vo,
cuts.
Longmans & Co. London, 1876.
:

England and Wales have been

said to exhibit an epitome of geology

to the student of successive rock-formations

From

and

fossiliferous strata.

the oldest and lowest, or nearly lowest, known series of rockmasses, now much altered, to the latest or uppermost deposits of
sea, lake, and river, some representative rock or layer is found in
place, indicating period after period of the earth's history, as far as
geologists can recognize its terraqueous existence.
Switzerland also presents an epitome of the geological history of
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the world

—except,

1st,

that the oldest portion of the record

is

obscured

by the change of strata into crystalline rocks,
and, 2ndly, the marine formations of the latest period are wanting

to a f^reater extent

in this inland region.

As

books of historj', having the same basis of facts, vary
and appearance, treating the subject-matter broadly or

diti'erent

in their style

Buccinetly
sational

— fomiing

pictures

a simple plain volume, or appearing with sen-

and

eraltossed l)inding, so the first-mentioned of

our natural epitomes of geolr)gy has its leaves and chapters jilain
and unl)e(lccko(l, carrying on the student quietly from stage to stage,
with but lew outbursts and disturbances of events; whilst the latter,
beginning with the results of great changes and bouleversements, has
often great events to speak of, fuller scries of events to describe,
and l)etter-known communities of life to introduce to notice.
The mountains, gorges, valleys, lakes, and rivers of ^Switzerland
astonish or vaguely interest the mere tourist, give studies of lights,
shades, and distances to the artist, offer many problems in physics
to the exact inquirer, arid, while presenting difficulty after difficulty
to the geologist, at the same time help him to unravel the intricate
and solve the doubtful in their structure, and thus open out the
succession of events, not only among these crumpled and riven
mountains, but in the gradual formation and changes of strata all
over the world.
After the long series of labours carried out by eminent savants,
numerous geological sections have been drawn across Switzerland,
and excellent maps have been constructed. The more easterly
Alpine districts also have been explored and explained by these
geologists.
Prof. 0. Heer, in the work before us *, illustrates the old
geography and hydrography of Central Europe, and its old lifegroups, during successive periods, from the Carboniferous to the
Quaternary, taking the known stratal conditions and collected
fossils as the basis of his animated descriptions and of the pictorial
illustrations with which his work is ornamented.
The oldest and much-altered rocks are known as crystalline and
metamorphic, and, although now schistose, gneissic, and granitic,
are referable probably to the Devonian, Silurian, and Cambrian
systems, if not to the Laurentian also.
They form axial masses,
longitudinal and otherwise, in many parts of the Alps, having been
not only folded but intensely crumpled strata, low-seated, crushed,
chemically altered, and ultimately forced to a higher position by
the great lateral pressure to which the whole complicated mountainmass or massif was subsequently subjected. They have been here
and there exposed by the destruction of the overriding schists and
strata
and then they stand out as peaks and ridges, or even great
rounded bosses, according to their relative hardness, and according
;

* The Editor states that the German and French editions were both
placed in the hands of W. S. Dallas, Esq., F.L.S., for translation, and
that thanks are especially due to that gentleman for the care he has bestowed on natural -history details.
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Of the seas in
their structure is massive or lamiuated.
which these oldest rocks originated, of the life-forms inhabiting the
waters and lands of their times, Switzerland gives no e\-ideuce.

as

Their hidden story

is to

the rest of the geological record of the Alps

Everyday affairs
the mythic i)oriod is to any human history.
in the one, and organic and inorganic processes in the other, may
have been conducted on the same principles as at present but the
details have been obscured and are irrevocable.
The strata formed in the Carboniferous period have in many
places participated in the successive foldings and squeezings of the
mountain-masses ; and the coal has been changed into anthracite.
Much, however, remains sufficiently unaltered, in the Lower Yalais

what

;

and elsewhere, to supply evidence that the crystalline rocks of the
Central Alps had been raised above the sea at the Coal-period, that
the corals and shells are those of the Mountain-limestone elsewhere,
and that the jungles and forests, which were converted into seams
of coal, consisted of the great trees of the Clubmoss family {Lycopodiacece), the gigantic Calamites, and the manifold Ferns, which
grew so abundantly at that time in nearly every region of the
In Chapter I. Prof. Heer discourses with knowledge on the
world.
origin of coal, and of analogous formations of peat, paper-coal, and
lignite, and on some of the plants and insects found in the shales of
The succeeding Permian (or Dyas) series is
the Coal-measures.
represented by red sandstone, with breccia, in the valley of the
This rock, termed Sernifite by M. Heer, contains
Sernft or Sernif.
copper-ores, as usual with rocks of that age.
The Swiss Saliferous formation is the subject of Chapter II.
Here the origin of rock-salt by the desiccation of shallow seas is
The fossils
briefly discussed, and the Swiss salt-works described.
of the Muschelkalk and especially the fossil plants found in the

Keuper (Plates

II.

&

III.) are treated

of.

Chapter III. elucidates the history of the Liassic strata (the
BlacTc Jura of the Germans) occurring at Schembelen in the Canton
An analogous recent formation is described as taking
of Aargau.
"What kind of creatures the Liassic
place at the Gongulho, Madeira.
fossils once were is shown by the study of the shells, crustaceans,
Among the last are
fishes, seaweeds, land-plants, and insects.
Cockroaches, Grasshoppers, Earwigs, Termites, Dragonflies, 114
species of Beetles (comprising such as feed on wood, fungi, leaves,
flowers, dung, and carrion, and on insects and other small creatures,
showing the contemporary existence of a multitude of terrestrial
Figures of
organisms), also "Water-beetles and some other insects.
many fossils determined by M. Heer are given in Pis. IV.-YIII.
Some comparisons are offered of the Liassic fauna of Switzerland
with that in other countries. The extent of the marine areas of
the Lias and their warm climate, the fertility of the Lias and its
hydrocarbon products are also noted.
The ^Middle and Upper Jurassic Formations (" Brown " and
" "\iN'hite Jura " of the Germans, " Oolites " of the English, &c.) are
treated of in Chapter I\"., which is full of interesting information

—
;
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1

uud miuuto marine orgauiMns of these old Btrata, with Sea-urchins, Ammonites, and other
Shells, Turtles &c., and Seaweed.
The Laud-plants, Insects, and
uni(|uc old Bird of the Jurassic period also occupy attention.
Together with a general table of the Swiss "Jura" (pp. 152-4),
a more detailed account of the successive stages is given
also a
rough chart of the Jurassic Sea in the European area, and some
notes on llio economic products of the Jurassic rocks.
In sketching the features and histjrj- of Central Europe during
the Cretaceous Period, in Chapter V., M. Ilcer shows, with the
help of another little map *, the changes which had taken place
in the shape of the lands, from the alteration of levels and coasts.
With these changes, in the course of ages, the fauna and flora also
were greatly modified by variation of species or " transmutation of
organic forms." The Cretaceous Cephalopods, carefully tabulated at
pp. 183 Si, 18-5, are used as terms of comparison in showing the relationship of different Cretaceous areas in Europe.
Other fossils are
noticed, especially Seaweeds, Diatoms, Foraminifers, Echinoderms,
US to Coral Isluuds, Coralline Liinestoue,

;

Mollusks, kc.
The distril)Utiou of Laud Plants in the Cretaceous
period is described with M. Heer's accurate knowledge of multitudinous specimens found in Europe, Greenland, North America, and
Tropical .yrica (Chargeh, west of Thebes).
The Eocene formation in Switzerland (Chapter YI.) comprises
the curious Glaris slate, yieldijig many fossil Fishes, some Turtles and
Birds
the Fhjsch, with its characteristic Fucoid remains and
imbedded blocks of granite the rvummulilic Limestone, containing
an extensive marine fauna ; and the local pea-iron-ore (Bohnerz),
with mammalian bones.
The Miocene or Molasse Period of Switzerland (Chapter YIL)
flourished when the laud in what is now Central Europe had greatly
increased, by the gradual uprising of the Alpine and other districts.
Lakes had been formed, the recipients of much vegetable matter
volcanoes burst out here and there ; and great accumulations of
gravel were formed by mountain-torrents, and of shingle by the sea,
during oscillations of land. The Miocene Flora, preserved in the
lignites and plant-beds of the period, -whether at home or in England, Greenland, Spitzbergen, or North America, has been a favourite study with M. Ileer
so also has the Insect-fauna of the
Bame period, at G^lningen especially, where well-preserved remains
of Mammals, Birds, lleptiles, Amphibia, Fishes, and other creatures
These are vividly described in Chapters YIII.-XI.,
also abound.
and comparisons are made with those of other countries. Descriptions of special localities rich in these fossils, and philosophic
considerations on the probable climate of the Miocene Period, are
The princijjal results of this investigation are stated
also given.
:

;

;

;

Like the Jurassic itinp nbnvc mentioned, and others that follow, this
an improved portion of one of the late M. Elie do Beaumont's pala;ogeop-aphical European sketch maps.
•

is

—
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ii. p. 147) in the following numbers, expressing approximately
the temperature of the Miocene districts

(vol.

:

A. In the Earlier Miocene Epoch.
° Cent.
1.

Upper Italy (at 250 feet above the sea)
had a mean annual temperature of
.

.

Switzerland
3. The basin of the Lower Rhine
4. The vicinity of Dantzig
5. Spitzbergen (78° N. lat.)
2.

B. In

the Later

Switzerland

4. Silesia (Schossnitz)

Fahr.

22

71 '6

20-5

69

18
17

6-1-4

62-6
46-4

8

Miocene Epoch.
69-8

21
20

Sinigaglia
2. Upper Italy
1.

3.

°

68

18-5

65-3

15

59

The Quaternary Period (newer than the Pliocene, which is not
represented in Switzerland) has left the lignites of Diirnten and
Utznach, formed after the Miocene strata had been tilted up with
the flanks of the Alps. Their flora and fauna approximate closely
but the Elephant and Rhinoceros were
to the groups now living
Glacial sands, gravels, and blocks lie over
inhabitants of Europe.
the lignites, and lead us direct to such natural-history and physical
conditions as now rule in the highest Alps,
The chapter on
"Glacial History" well describes these phenomena, and connects
them with the hypothetical history of the great interval between the
Quaternary Period and our own day.
Chapters XIY. and XV. conclude M. Heer's work with (1) a brief
view of the succession of periods and their life-groups (2) of the
possible causes of the upheaval and depression of laud during perhaps incalculable time (3) of the results of these movements, as
shown by Switzerland, both in the formation of strata and in the
conditions of the surface as eroded by water, ice, and weather
(4)
of the possible course of nature in "the remoulding of species,"
with regard to which, the author remarks, we are still in the dark,
and which he does not consider the Darwinian theory competent to
explain *.
Thus, with great skiU and in a pleasant style, has the Rev, Dr. 0.
Heer epitomized the geological history of Switzerland, and much of
Europe at the same time, keeping before us the great features of
;

;

;

;

* The editor has appended, pp. 295-302, Prof. Eiitimeyer's description
(with woodcut) of a group of pointed sticks and wattle or basketwork,
found in an Interglaeial lignite at Wetzikon, and regarded as the handiwork of primaeval man. He has also given, p. 303, a comparison of
English and Continental measures, weights, and thermometric scales, for
the use of the student.
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land and sea, faunas and floras, however much they shifted from
as the scenes of a theatre, or the pictures of a ma^ca{?e to age
lantern, change under the skilful guidance of the manager, to illustrate the various turns of a story or a whole series of historic

—

events.

Woodward's Geology of England and Wales is another good
book epitomizing geological history but in this case by referring
mainly to facts relating to inorganic nature, such as the various
successive strata in their order, and not as to the extent and conditions of their areas of formation, and referring to fossils only as
the distinctive coinage of each period, preserved in the strata, and
not as directly suggestive of the animated features of the fauna)
and flonc once occupying the long-since wasted regions.
Mter a lucid Introduction, treating of the meaning, objects, and
methods of Geology, the author proceeds to describe each formation
'

'

—

as

in detail,

to

its

topography, lithologieal characters, thickness,

leading fossils, and economic productions.
The Malvern gneiss and
some other very old rocks of doubtful age serve as the basis of the
Laurentian section and the other formations follow in order, from
the Cambrian (treated in the Sedgwickian sense) to the Quaternary
gravels and brick-earths.
The Igneous and Metamorphic rocks
and Mineral Veins are separately noticed (CTiapter XII.). Springs,
Swallow-holes, Tufa, Caverns, Landslips, Blown Sands, Submarine
Forests, Peat, Soils, and " Grey AVethers " are all briefly considered.
Denudation and Scenery, and the Sections exposed by the chief
Railways, are also treated of in Chapter XIII., well worthy of
Chapter XIY., on " Geologj' in the Field " and other matstudy.
ters, should be read in connexion with the Introduction (p. 1).
Mr. Woodward's work is careful and conscientious and he shows
a healthy desire to refer directly to originators of theories and discoverers of facts ; though sometimes a ready reference to the
writings of his colleagues in the Memoirs of the Geological
;

;

—

Sun-ey has hindered his doing justice to more original notices for
instance, in the case of Swallow-holes in the Chalk, at p. 346, and
the " Grey Wethers " at p. 3G4.
Conciseness has been successfully
aimed at and yet the amateur, student, and professor will each for
himself find a rich mine of facts and inferences in the short chapters of this compendious and well-conditioned book.
A glossary of
geological terms, a synopsis of the animal kingdom, having especial
reference to fossil forms, bibliographical lists, and an excellent
index satisfactorily complete the work.
In conclusion, we heartily recommend thesejworks by Mr. Oswald
Heer and Mr. Horace Woodward to geologists wishing to find the
position and nature of the strata and the natural history and
geography of the times of their formation. There are many points
of geological detail, perhaps in every chapter of each book, that are
not yet quite settled, or that at least may be further elucidated with
advantage
there are omissions too, which the author's line of
thought, or the plan of his work, or want of space, did not allow of
;

;
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known

—

up but the general truth of the deductions la none the
such slight imperfections. If all is not, and cannot be, yet
about transmutation of species, the great changes of climate,

filled

less lor

Society:

;

the origin and metamorphism of rocks, and the antiquity of man,
yet the main outline of geological history has been fairly sketched
to the satisfaction of inquiring minds, and is suggestive of some
of the grandest ideas of which the mind of man is capable.
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—Dr.
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Dalton Hooker, C.B., President, in the
Chair.

Supplemental Note to a Paper "On the Structure, Physiology,
and Development of Antedon (Comatula, Lamk.) rosaceus.^' By
William B. Cakpextee, ;M.D., F.R.S.
Since my communication of the above-cited Paper to the Royal
Society on the 16th December, 1875, two important contributions
one by Dr. Ludwig,
to the Anatomy of Antedon have appeared

—

Antedon Eschrichtii (" Zur Anatomie
der Crinoiden," Zeitschiift fiir wissenschaftliche Zoologie, Bd. xxvi.
1876, p. 361, continued in Nachrichten von der Ktiuigl. Gresellschaft der Wissenschaften und der G. A. Universitat zu Grottingen,
No. 5, Feb. 23, 1876), and the other by Prof. Greef, of Marburg
(Sitzungsberichte der Gesellschaft zui' Beforderung der gesammten
Naturwissenschaften zu Marburg, January 1876), both of w^hich
seem to have been prompted by the appearance of Professor SemThese able observers fully concur
per's short paper on the subject.
with me, as to all essential particulars, in the account I have given
of the triple canal-system of the arms, which M. Edmund Perrier
not only could not himself find, but ventured to predict that no
one else would find in fact. Professor Greef's figure of a transverse section of an arm might have been copied from one of the
drawings I have had by me for more than ten years, save for one
chiefly based

on

his study of

;

The German investigators also accept
the correctness of the statements made by me in my First Memoir, that the " nerve " of Miiller is really the genital rhachis, and
though
that Miiller's " A'essel " in the arms is soHd, not tubular
neither is disposed to believe with me that this " axial cord " is a
slight additional feature.

—

The character of a nerve, on the other hand, is assigned
by Ludwig to a fibrillar band lying beneath the epithelial floor of the
which band had been independently
ventral furrow of the arms

nerve.

;
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noticed hy my son, Mr. P. II. Carpenter * (who is at present working in the laboratory of I'rofessor Semper at Wiirzburg), in two of
Professor Semper's Philippine species, Actinometra armnta and A.
also in Ante'/oii /'Jschrichtii, in which it had been previIt is not nearly so distinct, however,
ously discovered by Ludwig.
in A. rosaceus
but its existence in that species was also independently recognized by Professor Huxley, who, like Ludwig, was led
by his general view of the homologies of the Crinoids to regard
it as a nerve.
son regards both the ventral band of Liid\^ig
and my '• axial cord " as belonging to the nervous system, being
led to that conclusion, as regards the former, by its homology with
the radial nerves of other Echinoderms, and, as regards the latter,
by the very definite branching he has discovered in the axial cord
of the arms of Actinometra armata and A. nif/ra
two pairs of
branches running on each side towards the dorsal surface, and
two towards the ventral, where he has distinctly traced their ramifications as far as the leaflets hounding the ventral furrow.
Prof.
Greef. on the other hand, describes the whole epithelial floor of the
ventral furrow as a nerve, on the ground that its histological
character resembles that of the nerves of other Echinoderms.
Having recently had an opportunity of examining at Wiirzburg
the very thin sections prepared by my sou, I can say with certainty
that the fibrillar band is quite distinct from the layer of columnar
epithelium which it underlies but it appeared to me to send off
very minute fibrils that pass up between the cells of which that
layer is composed.
To myself it appears by no means improbable, looking alike to
its position and to its histological characters, that this band is a
but having regard to its immediate proximity to the
nerve
sensory (ventral) surface, and to its separation from the muscles
by the interposition of the triple canal-system, I cannot but think
it more likely that it is functionally related rather to the former
than to the latter in other words, that it is an afferent rather
than a motor nerve.
As it seemed to me that important evidence might be obtained
on this point from experiments made on the living animal, I took
the opportunity afforded by my recent visit to the Zoological
Station at Naples to institute such experiments; the results of
which 1 am desirous of appending to my paper, as they seem to
me to place the doct rine advocated in it beyond reasonable doubt.
Every one who has had the opportunity of observing the habits
of the living Antedon well knows the peculiarly rhythmical and
symmetrical swimming action which it executes when it spontaneously leaves or is detached from the anchorage afforded by
Each of its five rays divaricates
the grasp of its dorsal cirri.
into two arms, which may be characterized (like the two legs
proceeding from the human trunk) as the right and the left
respectively
and the act of swimming consists in the alternate

nifjra, as

;

My

—

;

;

—

;

• " E<'raarkp on the

Anatomy

of the

Arms

Anatoiny and Physiologj- for April 1876,

p.

of the Crinoids,"
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in the
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—

conseutaueous advance ineut of the Jive riyht aud then of thQfive
left arms, each of which is bent forwards in a curve which
resembles that of the swau's neck in its graceful arch, and is then
The perfect similarity of the movements
straightened backwards.
of all the live arms that work together, involving the conjoint
contraction of several hundred pairs of muscles, seems to me to
point almost certainly to coordination through a nervous centre
and it will be seen that experiment has fully contii'med that
conclusion.
It will be recollected that the centre of what I regard as the
motor nervous system is the quinqueloeular organ contained in
the centro-dorsal basin, which Miiller (who did not recognize its
cavitary subdivision) characterized as a heart.

nature

upheld by Greef

who

Miilier's

view of

says that it gives
off vessels to the cirri, and regards what I have described as a
circular commissure (analogous to the " circle of "Willis ") as a
closed blood-vascular system in connexion -\^-ith this, although he
admits that the axial cords of the arms, which are derived from
this ring, are solid.
The careful and repeated investigations I
have made on this point, however, have fully satisfied me that my
previous statement was correct.
There is no passage whatever
out of the chambers into the axial cords either of the cii-ri or the
rays ; and in the pedunculate Crinoids, as in the early Pentacrinoid stage of Antedon, there is no ventricular dilatation, the solid
radial cords directly arising from the axis.
Experiment 1, Taking up a large and Wgorous specimen of
Antedon, I turned the entire visceral mass out of the calvx, leaving
behind it, therefore, as the centrum of the animal, only the calcareous segments of the calyx with their muscles and ligaments, the
centro-dorsal basin with its cirri, and the five-chambered organ
On replacing the animal in
contained in the canity of that basin.
the water, it executed the usiuil swimming ^movement as perfectly as
the entire animal had previously done.
Experiment 2. I removed from a second specimen, which I
took out of the water in the act of swimming, the entire centrodorsal basin, with its contents and appendages, leaving every other
part as it was.
On replacing the animal in the water, all the arms
were iHyidly straiyhtened out, apparently by the action of the elastic
ligaments, which the muscles were powerless to antagonize.
This second experiment, then, not only confirmed my p^e^^ous
belief that the source of the perfect coordination of the s\\-immiug
movements lies in a Nervous centre, but seemed to establish
beyond doubt that the quinqueloeular organ is the instrument of
that coordination
the centre of a Xervous system, whose peripheral portion consists of the axial cords of the rays, arms, aud
pinnules.
On the other hand, the first experiment, taken in connexion with the second, clearly shows that nothing contained in
the visceral mass is essential to the perfect coordination of the
swimming movements. And since it is clearly in the oral ring
that we should expect to find the centre of any nervous systeni
its

is still

—

—

—

{loc. cit.),
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lyiug immediately beneath the tentacular furrow, it seems to me
fair to conclude that the supposed " nerve" of Ludwig, if a nerve
at all, has no immediate relation to those movements.
/•Jxjicrinifnt ',i.
1 divided, in another lively specimen of Antedon,
the soft |)arts of one of the arms down to the calcareous segment,
thereby cutting through tl»e "nerve" of Ludwig. This ought, on
his supposition, to paralyze the arm so treated, or at any rate to
destroy the conseutaneousness between its movements and those

—

But on replacing the specimen in water, all
arms worked as usual, without the slightest disturbance of

of the other arms.
the

regularity.

Experiment

—I

then endeavoured to make a con'esponding
the " axial cord," by cutting from the dorsal
side of the arm, with the blade of a very thin knife, sulKciently
deep between the segments to divide that cord without injuring
the "nerve" of Ludwig.
Having been repeatedly baffled in this
endeavour, however, by the throwing-oif of the half-divided arm,
I had recourse to another method, the application of nitric acid.
Carefully drying with a bit of blotting-paper the part to be thus
burned away, so as to prevent the spreading of the acid, 1 applied
it with a finely pointed camel-hair pencil, until I had reason to
feel sure that it must have reached the axial canal.
On replacing
the animal in the water, that arm remained rigidhj stretched out,
luhile all the other arms worTced as tisual.
Now if these experiments, taken in connexion with the one
described in my Paper, which I have again repeated with the
same residt, are not admitted as valid evidence that the quinquelocular organ \\\i\\ its radiating cords constitute a Nervous
system, I am at a loss to understand what is the superior probative force of the evidence which is universally held to justify
the assignment of such functions to the Brain, Spinal Cord, and
the white solid cords proceeding from these centres in a Vertebrate
animal.
And 1 should feel it necessary to enter a strong protest
section of

4.

my nene,

against the refusal of a siuular character to what I hold to be the
Kervous system of the Crinoida (if based on no other objection
than that its position does not correspond \A-ith that of the
accredited Nervous system of other Echinodermata), were it not
that an investigation which I commenced seven years ago into the
structure of the Ophiurida showed that they will probably afford
for the calcareous
the means of bridging over this difHculty
segments of their arms, instead of being perforated by a central
canal, have a deep notch on their ventral margin, which is someso that there is here an
times abnost completed into a canal
easy passage on the one hand towards the ventral nerve-cord of
the yUteroifla, on the other towards the central nerve-cord of the
Crinoida.
Further, it is to be borne in mind that in the early
stage of the development of the Pentacrinoid lana of Antedon, as
described in the Pirst Part of my Memoir (Phil. Trans. 18o5),
the "axial cords" lie on the ventral surface of the Radials and
Brachials, which are then mere flat plates : by an endogenous
;

;
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—

thickening of the calcareous network of those plates, the axial
cords come to lie in furrows channelled out in their ventral
surfaces while by a further endogenous growth of that network
and it is by a
these ventral furrows are completed into canah
still further endogenous thickening that these canals finally come
to occupy the centre of each Kadial and Brachial calcareous
;

;

segment.

At the same time I would repeat that I see no reason for
refusing to believe that the subepithelial baud of Ludwig is a
sensorv nerve, the functions of the single trunk of the Asteroida
being here divided between two, an afferent and a motor, just as,
in Man, the double function of an ordinary spinal nerve is divided
And it seems not
in the head between the oth and 7th pairs.
unlikely that while the " axial cords " (motor nerves) of the ai'ms
are derived from the peripheral part of the Crinoidal axis, the
" ventral bands " (sensory nerves) are derived from the central
part of that axis, which has been shown to be continued, as the
" axial prolongation," to the oral ring.
June 15, 1876.

—Dr.

J.

Dalton Hooker, C.B., President, in the Chair.

Preliminary Note on the Structure of the Stylasteridag, a group of
Stony Corals which, like the Milleporidoe, are Hydroids, and not
Anthozoans.
By H. N. Moseley, Naturalist on board H.M.S.
'

Challenger.'

On

14th February, 1876, in lat. 37° 17' S., long. 53° 52' W.,
mouth of the Kio de la Plata, the trawl brought up from
600 faihoms a number of specimens of corals of the family StyThe specimens included six genera of the
lasteridag (Gray *).
They were all in most excellent prefamily, and seven species.
servation, notwithstanding the fact that they had been slowly raised
from 600 fathoms and all had their generative organs in full deAn opportunity which had long been desired was
velopment.
thus afforded for making a detailed examination of the structure of
the soft parts of this family, which, in the structure of its coralla,
shows so many points of variance from that of Zoautharian coralla.
From observation made on a species of Stijlcister obtained from
500 fathoms off the Meangis Islands, and on a Cryptolielia, a short
account of which is given in the Eoyal Society's Proceedings,'
vol. xxiv. p. 63, I had already been led to suspect that the
although I did not venStylasteridae might prove to be Hydroids
ture to express this opinion, because the evidence was then insufficient.
The examination of the series of forms obtained off the
Eio de la Plata at once showed that the Stylasteridae are true
Hydroids.
Unfortunately the trawl came up rather late in the day, and
hence a very short period of daylight was available for the examination of the animals in the fresh condition but it sufficed for
off

the

;

.i

'

—

;

*
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StylasteridfB.

the sketching of the male gonophores of a new genus of Stylasteridae
(Pohfpora), with the stages of developinent of the sp -rmatozoa,
and of the female gonophores of Cri/jtlnhi lid.
Portions of the corals were preserved hy means of ehromic acid,
osmie acid, absolute alcohol, and glycerine
and they were subsequently examined in the usual manner by means of sections.
In
cutting the sections, a new method, described by Mihakowics,
'Arch, fiir mikroskopische Anatomic,' ii. Bd. 3 lift. p. 3^0, was
adopted, and found to yield most astonishmgly successful results.
;

The method seems

to supply a

want long felt of a means of cutting
which are very loosely held

fine sections of structures the parts of

together,

and where

in position

it is desirable to maintain the exact relations
of parts which in the sections often become entirely

disconnected from one another.
jMihakowics used his method for
sections of vertebrate embryos
it is certainly the best possible
method for the investigation of decalciKed tissues, such as those of
Corals or Echinoderms.
strong jelly, composed of equal parts
of glycerine and gelatine, is used as an imbedding substance ;
;

A

it permeates the tissues, and takes the place of the hard calcareous
supporting structures which have been removed by the acid. The
sections are mounted in glycerine, and the imbedding substance,
which is left in situ in the sections, becomes perfectly transparent, in fact almost invisible; in this fluid.
i stain the decalcified corals w ith carmine, then soak them in glycerine, and then

transfer

them

them

directly to the

warm

lltud jelly, instead of treating

with absolute alcohol after staining, as does Mihakowics.
teaspoon heated in hot water is a most convenient instrument
for transferring the small masses of tissue, with the fluid jelly,
to the cavities in the hardened liver used as an imbedding base.
I have dwelt upon this method because it seems to me likely to
be one which will prove of the greatest service in all kinds of
diflicult histological problems, such as Corti's organ, early stages of
embryos, retina, &c. It is quite possible by the method to obtain
sections of a single hydroid sporosac or planula.
The Stylasteridai obtained oft' the Eio de la Plata comprised six
C'r)/ptohelia
Stylaster
Allu2>ora
Errhia a nevs
genera, viz.
genus, Pohfpora
and a further new genus allied to Errina,
which I propose to term Avanthopora.
There is much confusion as to the determination of even the genera of the Stylasteridaj, and I have found it impossible to determine species in
the absence of specimens for comparison. The Stylaster appears
The C'ri//>tuhelia
probably to be ;S'. eruhescens of Pourtales*.
Chalis the same as that obtained all over the world by the
lenger in deep water, and apparently not specifically distinct
Of the Allopora I cannot determine the
from C. jnulicwf.
lirst

A

:

;

;

;

;

;

'

'

Illustrated Catalogue of the MuBeum of Comparative Zoology at Harvard
By L. F. de Pourtales. Cambridge, Mbm.
College. No. IV. Deep-Sea Corals.
1871. p. 34.
+ Hist. Nat. de« Coralliaires, par
Milne-Edwards et J. Haime, t. ii.
p. 127.
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There is one coral which appears to belong to the genus
species.
Errina, Gray*, of which a further diagnosis is given from the
type specimens by ISaville Xentf, and one of the allied new
genus Acaidhopora. The whole of the classification of the 8tylasteridie will need revision on the more certain basis of the knowledge of the structure of the soft parts. In the older regions
of its stem Lcpidojiora appears to assume the character of a
Stylaster.
The coral for the reception of which I form the
new genus Fob/jiora differs markedly from other members of the
family; 1 at first took it to be a Millejpora Avith unusually large
zooids.

The genus may be thus
are concerned

characterized, as far as the hard parts

:

Genus Poltpoea.
Corallum pure white, composed of a finely reticular but compact coenenchym. It forms single, stout, vertical stems, usually
compressed from before backwards, so as to be oval in transverse
The stem gives off a limited number of irregularly disection.
chotomous brunches, which are ihittened like the stem from before
backwards, and tend to coalesce by theii- latei-al margins and assume a ilabellate foi'm, which is sometimes somewhat curved.
The surface of the corallum is perfectly even and smooth, and
pierced by deep calicular canities, simply circular in outhne, and

The larger less numerous calicles
of two kinds, large and small.
are disposed at irregular intervals over the surface ; they are very
deep, reaching nearly to the centre of the axis of the branch or
stem, and contain a "deep-seated, very long, and slender style with
a brush-like tip. The more numerous smaller calicles vary in
size ; they are thicldy disposed between the larger ones ; they have
Seated beneath the surface between the calicles are
no style.
numerous ovoid ca>ities, the ampulla), which in this genus do not
at certain stages of development these commimicate with
project
the exterior by minute irregularly shaped pores, seated in small
shallow pits on the surface of the corallum. The caUcles are
usually more abundant on one face of the corallum than on the
other, especially in its older basal region.
Type of the genus Polypora dichotoma.
;

—

Height of the corallum from
Dimensions of the specimen
1| to 1 inch breadth of fan 6 inches diameter of stem from 1|
to 1 inch ; diameter of the mouths of the larger calicles -^\j of an
:

;

;

inch.

A

further examination of the species of Stylaster obtained off
the Meangis Islands was made in connexion with that of the corals
This Stylaster resembles Cryptohdla in every
referred to above.
particular, excepting that it has not the peculiar Lid in front of
It \\\\\ have to be separated from the other Stylasters,
its calicles.
and placed in the genus Cryptohelia.
* Proc. Zool. Soc. 1835, p. 35.

t Proc. Zool. Soc. 1871, p. 282.

;
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purts of tht Styldsteridce.

the Stylasterida) examined there is present an abundant
made up, as in the Milleporid;c, ol" a network of anastomosing canals, composed of an endodcrm and ectoderm, and
ramifying in corresponding canals in the spongy trabecular calcareous cumenchym.
in J'uli/jiora the meshes of the network are
comparatively clo>e
in all the other genera examined far more
widely open.
In Crifptoh-lia and the ^7y?f(.s(e/- from off the Meangis Islands, in which the calicles appear as swellings seated upon
slender connecting branches, bundles of larger canals traverse the
axes of these branches, and connect the zooid groups of the several
calicles with one another.
continuous layer of tissue, as far as
has yet been seen without cellular structure, but containing threadcells, covers the external surface of the ca'uosarc in all the genera.
In all the Stylast^^ridte there are two kinds of zooids, as in Millepora ; the larger and less numerous have mouths and a special
layer of digestive cells lining their body-cavity. The more numerous
smaller zooids have no mouths and no gastric cells.
The alimentary
zooids are short and cylindrical
the smaller or tentacular zooids
long and tapering. The alimentary zooids in Styhister eruhi'scens
have eight tentacles in Cri/ptohcUa, and in the >'Sfi/laster so closely
resembling it, they are devoid of tentacles. In AUopora they have
twelve, in Errina four, in Acanthopora six, in Polypora dichotoma
four.
In Fohipora, in which the tentacles of the alimentary zooid
were examined in the fresh condition, the tentacles were seen to
be clavate, the heads of the tentacles being somewhat elongate, not
spherical as in Millrpora.
i am as yet uncertain whether these
The j)oint is ditlicult to
tentacles are clavate in the other genera.
determine in the extremely contracted condition of the organs in
reagents.
The tentacles of these alimentary zooids are very short
they are placed in a single whorl at the base of the broadly conical
hypostome. In CnjptoheUa and in the allied Sti/Iaster the tentacleless alimentary zooids are flask-shaped, with a conical projecting
The rounded bottoms of the zooids
h^'postome, as seen by .Sars *.
are blind and unconnected with the coenosarcal canals ; but a series
of canals radiate upwards from the sides of the flask to branch
and join the network abo\e. The smaller zooids I have termed
tentacular zooids, because, though invariably devoid of tentacles
themselves, they have the form of the simple elongate tentacles, and
in Pohqyora, Errievidently must perform a tentacular function,
na, and Acanthopora these tentacular zooids are dispersed irregularly
amongst the alimentary zooids in Cri/ptohella, !Slt/la$ter erufjcsceus,
and AUopora they are arranged in a circlet around a centrally
placed alimentary zooid in each so-called calide of the corallum.
The bases of these zooids communicate by large vascular offsets
with the general network of theioenosarc. The cavities of the alimentary zooids are four-rayed in transverse section, and in Pohjpora they divide at their base into four large vascular trunks, which
In

nil

cocnosiirc,

;

A

;

;

;

• Forh. Selsk. Christ. 1872, p. 115.
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6ubdi>ide to join the coeuosarcal meshwork. The cavities of the
tentacular zooids are circular in transverse section. Both kinds of
zooids are provided with strong circular and longitudinal muscles,
which form wide conspicuous bands beneath the ectoderm. The
alimentary zooids are situate on the summits of the styles of
In Poh/poi-a, in the
the corailuni, where these are present.
retracted condition of the zooids, the styles traverse the axes of
the zooids from below for at least two thirds of their length. In
Pohipora, Errina, and Acanthopora the zooids of both kinds are
retracted within long sacs, the cavities of which communicate with
the surrounding network of the ccenosarc by a series of radially
disposed canals, which canals in transverse sections of the zooids
have at first sight exactly the appearance of a system of mesenteries.
In Criiptohelia and the St)/Iaster so closely resembling it the alimentarv zooids, lying as they do deep in the calicles, are probably
never far protruded. The tentacular zooids are partly retracted
between the pseudo-septa, partly doubled down within the calicles
when the colony is in the retracted condition. In the other StifhcsTwo
ters and in Allopora the conditions are much the same.
kinds of thread-cells are present, large and small the large are
of the slightly curved cylindrical form, and emit a thread with an
elongate enlargement upon it near the sac, beset with a spiral of
spines these larger cells are mostly gathered together in nematophores, which are disposed irregularly amongst the zooids in Polypora, regularly in the intervals between the tentacular zooids at
the margins of the caUcles in Cryptohdia and the Stijlaster resembling it. The smaller kind of thread-cells are of an ovoid form,
slightly flattened on one side ; they occur in the tentacles of the
alimentary zooids, and form a closely set covering over the entire
Xo three-spined threadexternal surfaces of the tentacular zooids.
cells, like those occurring in MiUepora, exist in the tStylasteridae.
Eeproduction takes place by means of adelocodonic gonopbores,
which are produced as buds from the ccenosarcal network without
having any other coJinexion with the other zooids. They occupy
in the coral! um the ampullae which in Polypora are concealed beneath the even external surface of the corallum, but in the other
genera of Stylasteridse show themselves as rounded prominences
on the surface of the coralla, being specially prominent in Errina
and Distichopora. The Stylasteridae are all dioecious. Females
only of Errina and Cryptohelia* have been examined, and males
only of the other genera. The generative elements of Acanthopora
were not observed at all. In the males of Polypora the gonophores
present the usual structures occurring in Hydroids; they are simple
ovoid sacs, \^-ith an axially placed spadix, and resembling in all
respects those, e. y., figured by Allman from Laornedea Jlexuosaf.
:

:

* Off
to be a

now
+

Japan last year a small fragment of what, at the time, I determined
male Cryptohelia was obtained by the dredge. I unfortunately cannot

refer to the specimen.
'

A

Monograph of
&c., Ray

Allman, M.D.

the Gymnoblastic or Tubularian Hydroids,' by G. J.
1, p. 65.
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f^onophores are sometimes single in the ampullae, sometimes
groups of two or three arising from u common base with
their contents in various stages of development.
Tlie ripe spermatoAoa are precisely similar in form to those of Garveia nutans*.
In AUoporn, Acanthopora, and St ijliiater eruhescens the male
gonophores have a similar structure. \n tlie Stt/laster allied to
Cr>ipti>hAia the male elements are developed in a series of sacs,
which encircle the calide, often in a double row. The sacs spring
from the co?uosarca] network; they ct)ntain numerous smaller globular cysts, attached to a common basal endodermal tissue.
These
cysts are some of them tilled with ripe sj)ermato7,oa, others with
spermatic cells in various stages.
The female gonophores are,
in I'JrriiKi, simple, i. e. each ampulla contains only a simple ovum
or embryo,
in Cn/ptohelia large sacs are present at the sides of
the calicles, which contain ova and embryos in all stages of development. Only a single sac of the kind is developed in relation with
each calicle. In both genera the spadix in its earliest stage is cupshaped, the cup having fitted into it an ovum ^\-ith germinal vesicle
and spot well marked. The o\ a early lose the germinal vesicle
and spot, and develop into very large planulae, in the same manner
In Erriaa the planulte are
as, e. g., those in Laomedea fle.vuosaf.
more ovoid in form than in Cryptohelia, in which they are long
and worm-like, measuring ^ of an inch in length. They have a thick
transparent ectoderm, abundantly supplied \\\i\\ the larger form
The spadix in both genera, as the development of
of thread-cells.
the ovum proceeds, becomes divided at its margin into a series of
lobes, which lobes subdivide and encroach over the surface of the
ovum until more than half the proximal surface of the ovum is
thus embraced by the cup of the spadix. The lobes of the margin
of the spadix appear just like developing tentacles and the spadix
of Cryptohelia was at first supposed to be a developing actinula.
in

;

The

out^r, thin,

perforated calcareous walls of the ampullae in

Errina appear to get thinner as de\elopmeut of the embryo advances, until they fall away or are absorbed altogether, and give
In Cryptohelia the planulae probably
free exit to the planula.
escape through the mouths of the calicles. The endoderm, spadices, &c. are coloured red by a colouring-matter, soluble in spirit,
insoluble in glycerine, in Fulypora, Cryptohelia, and Errina.
In
the Stylaster resembling Cryptohelia the coloration is dusky green.
The green colouring- matter is soluble in spirit, and yields an abIn Polypora the living layer of
sorption-band in the spectrum.
coenosarc set free by decalcification is very thick, not merely a
indeed all but the most centhin superficial film as in Millepora
tral axial regions of the branches of the corals are in active life:
In the other genera the w^hole of the coral appears to maintain
its vitality, there being no dead region represented by a cavity
;

after decalcification.
•
A Monograph of the Gymnoblaatic or Tubularian
Allman, M.D. &c., Ray Soc. part 1. pi. xii. fig. 9.
t Allman, /. c. p. 86.
'

Hyclroicis,'

by G. J.

:

•
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Conclusions.

Since the observations of Prof. Sars * on the polyps of Allopora
suspected that the Stjdaait has been to some extent
teridoe were not Anthozoa, but possibly allied to the Milleporidae,
although the fact was not in any way demonstrated. Milne-Edwards long ago expressed himself extremely uncertain as to the
affinities of Dkticliopora, and suspected that it might be an Alcyonarianf. In consideration of the facts now ascertained, there
can be no doubt as to the hydroid affinities of the family. The
They all
Stylasteridae appear to form a very natural family.
The tentacular zooids are closely
possess two kinds of zooids.
similar in form in all the genera and in the variations in the
forms of the alimentary zooids all gradations are present. The
In all
thread-cells appear to be alike in form in all the genera.
The corals all bear,
the gouophores are developed within ampullae.
as far as has yet been ascertained, fixed sporosacs, as do, according
It is possible, however, that
to Allman, all deep-sea HydroidsJ.
forms such as Stylaster sanguineus occurring in shallow water §
may bear planoblasts. There can be no doubt that Disiichojwra
will prove closely allied to the other six genera of Stylasteridae
its well-marked ampullae and two kinds of pores are decisive in
Pliobothrus is said by Pourtales to have
occasional
the matter.
round cavities in the centre of its branches filled with a yolkThese cavities seem to
like substance contained in a membrane."
be ampullae and if so, then Pliobothrus may prove to belong to
the Stylasteridae, and not to the Milleporidae. In a specimen of
Pliobothrus obtained by the Challenger I have been able to detect
It \\-ill evidently be possible easily
neither ampullae nor tabulae.
to form natural genera for the Stylasteridae characterized by the
number of tentacles of the alimentary zooids, grouping of the tentaThis I propose to attempt when I
cular zooids around them, &c.
have completed my study of the subject.
The INIilleporidae differ from the Stylasteridae in having tabulae,
and in possessing neither styles nor ampullae, as well as in having
their mouthless zooids provided with numerous tentacles.
The
two families have, however, many points of alliance, and they
should, pro\isionally at least, be referred to a special suborder of
the Hydroidea, which may be termed the Hydrocorallinae.
most remarkable result of the present inquiry is the determination that the calicles of Stylaster and Cryptohelia are
tenanted and formed by colonies of zooids, and not by single
polyps, as was most naturally hitherto supposed to be the case.
Prof. Verrill, in criticising Prof. Agassiz's relegation of the Eugosa
oculina

;

'

I!

:

'

'

A

* Sars, Forh. Selsk. Christ. 1872, p. 115.
+
Milne-Edwards and Haime, I. c. t.

MM.

t

Allman,

I.

c.

vol.

ii.

p. 1.55;

§ Pourtales,

I.

c.

p. 83.

Pourtales,

I.

c.

p. 57.

H

iii.,

Appendice, p. 451.

also 'Nature,' Oct,. 28t.h, 1875, p. 656.
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to the Hydroidea*, dwells on the utter impossibility of Acalophs
forming corals with distiuct septa
yet in Cn/ptohelia and the
Stt/lastcrs septa are present in the coralluin, which in many cases
80 closely resemble those of ZoantharLin corals that these corals
were placed by Milne-Edwards in the Ociilinida?, and the septa
;

were never suspected to be pseudo-se[)ta until Sarst observed that
in Allapora oculina the tentacles (tentacular zooids) were situate

between th? septa, and not upon them.

I should not have detected the compound nature of the calicular groups in Stijlaster
had I not been led up to the fact by the examination of other
genera of the family, in which the tentacular zooids are widely
separated from the alimentary ones. The determination of the
compound nature of the calicular groups at once explains the
otherwise very anomalous arrangemeut of the pseudo-sej)ta in many
Stylasteridae.
The condition existing has been described t as a
" tendency of the septa to unite by their inner edges and enclose in
the interseptal chamber thus formed the septa of a higher order."
The real explanation of the matter is that the apparent interseptal
chambers are the pores or calicles of the tentacular zooids. In
those species in which the tentacles are removed from harm's way
in the retracted condition of the coral by being bent inwards down
into the wide cavity containing the alimentary zooid (calicidar
cavity), these pores have their walls incomplete on the side nearest
to the calicle, and take the form at their mouths of elongate slits,
in order to allow of this inward inclination of the contained tentacular zooid when at rest, or when feeding the deeply seated alimentary zooid.
The supposed included septa of higher order are the
In some forms of the family these
styles of the tentacular zooids.
styles are brush-like in shape, just like the central styles of the
alimentary zooids
they have this form in AUopora miniacea §,
In some
and less markedly in Sttjlaster complnnatw^, Pourt.
Stylasteridae, as e.fi. in Stijlaster amphihelioides, 8. Kent^, there
;

'I

is

no appearance

at all of pseudo-septa.

The pores

of the tentacular

zooids are simple circular-mouthed pits, arranged in a circle around
In Allojiora subviolacea,
the large pore of the alimt^ntary zooid.
S. Kent** the pores of the tentacular zooids are, in some zooid
groups in the same specimen, mere pores in others slits com,

;

municating with the cavity of the pore of the alimentary zooid.
irregularly scattered condition of the zooids existing in Polyis to be regarded as the primitive one in genesis from which
that existing in Stiflaster amphihelioides and that in AUopora anbviolacea represent transitional stages towards the high specializa-

The

pora

tion of the zooid groups found in Cryptohelia
at present

termed

and other

species

Stylaster.

* Prof. A. E. Verrill, 'Ann. & Mag. Nat. Hiet.' 1872, 4th ser. toI. ix. p. 358.
t Furh. SeUk. Christ. 1872, p. 115.
J Pourtalcs, /. c. p. 33.
Pourtales, /. c. p]. ii. fig. 17.
Pourtales, I. c. pi. iii. fig. 15.
({
•• Ibid. pi. iiv. fig. 2 a.
if Saville Kent, I. c. pi. xxiv. fig. 1 c.
||
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It has hitherto been a matter of regret that the Hydroidea were
of such a structure as to be unsuitable * for preservation in the
fossil state, and that thus we were almost, excepting as far as
Graptolites are concerned, without direct cAidence as to the forms
which may have been presented by their remote ancestry.
have now two families excellently adapted for preservation as

We

and the Stylasteridoe. At present no
of these families appear to have been observed in rocks
single species only, Dii^tkliopora
older than the tertiary deposits.
antiqua, is known to occur in tertiary beds in France, at Chaumont
and Yalmondoist; but now that special attention will be directed

fossils, viz. the IVfilleporidir

members

A

is better understood, no doubt
be detected. It seems just possible that
amongst Pala?ozoic corals such forms as Cijathoncuvia may have
been tenanted by a group of hydroid zooids with a large alimenCiistlphyUum vesitarv zooid situate upon the projecting style.
culosinn has a crowd of small slit-like pits covering the inner surface of its calicle, which have all the appearance of having been
tenanted bv hydroid tentacular zooids. I cannot, however, now
indeed I have never seen any. Ampullae seem
refer to specimens
but in shallow-water forms, as in
to be absent in these corals
It is quite possible that
Millepora, they probably would be so.
the Millepores produce Medusce.
Although the Milleporidae take a very large part in the formation of coral reefs, the iStylasteridae have very little share in the
building up of these structures, being for the most part confined
few species only occur in shallow water, and
to the deep sea.
apparently not in great abundance. In deeper water, howeA'er,
Immense quantities of a
the Stylasteridse are most luxuriant.
large flabellate red Distichopora, brought from the Marquesas group,
The corals are said to come
are sold to tourists at Honolulu.
from deep water. The results of the Challenger's dredging off
the Rio de la Plata in 600 fathoms showed that at that depth
very considerable deposits of calcareous matter must be formed by
these various genera of hydroid corals, growing associated as they
do in masses and attached to one another. Large dead masses of
Polypjora brought up by the dredge were especially remarkable,
•weighing more than 1 lb., and forming bases of attachment for
sponges and all kinds of other animals.
I am at present engaged in preparing a series of dra^ongs illustrative of the anatomy of the Stylasteridse, which I hope shortly
to lay before the Royal Society, together with a more complete accovmt of the structure of these corals.

and

to these corals,
allied fossil

forms

their structure

\\\\\

;

;

A

'

'
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MISCELLANEOUS.
On

the Reproductive Ap/>nratiis

By M.

of the Ephemeridce.

Jolt.

—

So far as wo know, siuco Swammerthe internal structure of the genital apparatus of the Ki»h('meridic.
Leon Dufour confesses liis almost
complete iji^norance on the subject of this apparatus *. F. J. Pictet
says notlun;i; about it, or, at least, ho speaks only of the external
organs assisting in copulation. The Rev. A. E. Eaton, in his monograph t does not say a single word about the internal genital
organs.
regret that we have been unable to multiply our dissections

Male Oenital Apparatus.
no one has

diitn,

stiuliod

We

no important gap in our anatomical investigation.
have sought in vain for the male organs in a great number of
individuals ot" that sex belonging to Paliiif/enia virgo, which flew
about in the evening in the light of the lamps along the quays of the
Garonne J. It is })robable that in them these organs were already
shrivelled up immediately after the accomplishment of fecundation.
Eut in the males oi Bcietis sidj^hnrca, which we have several times
dissected, we have very clearly seen the internal genital apparatus,
formed of two testes, or mills as Swammerdam calls them §, placed
one on each side of the digestive tube.
They present the form of two elongated, clavate sacs, recurved
into a hook at their apex, pure white, and with gibbosities on their
surface.
The membrane forming their outer envelope is of extreme
delicacy, and contains large^t.vesicles or s^jermatic capstdes {celhdesmh'es, Godard
ceufs males, C. Robin), which in their turn are filled
with rounded spermogenoii^ cells (celltdes-Jilles, Godard cdhdes emrbri/onnaires males, C. Robin), in many of which we have distinctly
sufficiently to leave

Wo

;

;

seen the spermatozoids rolled upon themselves just like mijiute
snakes.
The testicular tube or sac is bordered along its inner side by a duct,
to which the spermatic capsules appear to bo suspended by a short

thoy thus open to the deferent
continued into an ejaculatorj' duct which
penetrates into one of the two corresponding pouises, traverses its
whole length, and terminates at the exterior orifice to pour out its
I say one of the two penises, because, by an excepcontents there.
pedicle, like grapes to their stalks

duct,

which

in its turn

;

is

* " Recherches anatomiques et physiologiques sur lea Orthopteres, les
Hvm(<nopteres, ct les Ncvroptores,' M^m. des Savants etrangers, tome vii.
(1'841) p. 581.

t

"A Monograph

41-44 and

of Ephemeridse," in Trans. Ent. Soc. Lond. 1871, pp.

40-.'5;?.

X In this species the males have always appeared to us to be much fewer
than the f(>raales.
§ Swammerdani believed that the ova of the Ephemerae are fecundated
that is to say, without previous copuafter the manner of those of fishes

—
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which

tacea,

the

as rare amongst insects as it is common in the Crusmale Ephemeridoe are provided with two copulatory

is

organs *.
These organs arc attached to the penultimate inferior half-segment
They are of horny consistency, of a curved form,
of the abdomen.
hollow within, and pierced at their free extremity with an orifice
through which the seminal fluid escapes during fecundation. They
are situated'at some distance Avithin the two corneous, curved, and
quadriarticulate pieces which form the force/js, or copulatory armature
by which the male holds the female during copulation, and which,
from the point of view of philosophical anatomy, is nothing but an
abdominal foot converted into an organ of prehension.
The author of the Biblia Xaturje has represented the testes of
Palinrjenia longlcaiula in the form of two elongated tubes with the
He adds that at their posterior
surface uneven, as if mamillated.
part they are furnished with two smaller sacs, which he believes to
be seminal vesicles but he dees not mention either the deferent ducts
Now these ducts and canals exist, as we
or the ejaculatory canals.
have ascertained by dissecting several individuals of P. longicauda,
obtained direct from Holland, but presei*ved for some time in alcohol.
A maceration of two or three hours in slightly tepid water has enabled us to isolate the testes of thisEphemerid without much difficulty,
and thus to make sure that their structure is identical with that of
'

'

;

the testes of Baeti.s.
"We have sought in vain for the supposed seminal vesicles described
by Swammcrdam. Leon Dufour states that he could not find the
are therefore led
least trace of them in Epliemera nigrimana.
to believe that the celebrated Dutch naturalist mistook for seminal
vesicles simple adipose sacs like those which we have ourselves observed in Baetis sulphurea, and which, at the first glance, have some
little resemblance to seminal vesicles.
However this may be, our dissections, repeated several times, enable
us to affirm that no seminal vesicles exist in the Ephemeridae that
we have studied. As to the testes, they have struck us by their
comparatively considerable size, and especially by their resemblance
in form and their analogy of structure to those of the Libellulinae, and even to those of the higher Yertebrata in this
respect, that, like the latter, they are found in final analysis
to consist of a tube containing spermatic capsules {oeiifs males, C.
Robin) lodging smaller cells (cellules emhryonnaires males, C. Robin),
in the interior of which the si)ermatozoid8 are developed.
Female Genital Apjparatus. In several thousands of individuals

We

'

—

• In assuming the existence of two penises in the Ephemerae we shall,
perhaps, seem to some entomologists to he committing a serious mistake,
and to be taking for penises the pieces (which are often absent) to which
L^on Dufour has given the name of '' volselles," and which, according to
him, are constituent parts of the copulatory armature. But he.sides that
these " volselles " are often deficient in insects, we have, to support the
correctness of our determination, the indisputable fact of the excretory
seminal duct passing through these organs which we regard as two penises.

—
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still liviiif^ umong the carcasses of P. virtjo which strewed
the banks of the Guroniio, we have not observed a sinplo one the
ovaries of which wore not almost completely empty.
On opcninjj;
the abdomen after oviposition, wo have only found a double hjic of
considerable capacity, formed by a mem])nine of extreme delicacy,
receiving at its interior part a groat numl)er of ovifi;crous shcatlis of
three or four chaujbers containing an equal number of ova in course
of formation.
Other ova, more advanced in their development, and
already furnished with the sort of hood or cap which covers (lie extremity opjjosite to that where the head of the eml)ryo will ho, are
accumulated in greater or less numbers in the great sac into which
the ovigerous sheaths open *.
Is there a si)ecial oviduct for each of these two sacs?
Leon
Dufour says that the sac which constitutes the ovary terminates
posteriorly by a tubular neck, which unites with its congener to form
a very short oviduct. Swammerdam says nothing of any such arrangement nor have we ever seen any thing of the kind ; so that we
are more disposed to think that there are two oviducts as there are
two ponises, and that these two oviducts open separately, in the
membrane which unites the seventh abdominal segment to the
eighth.
Comptes Rendus, October 30, 1876, p. SUO.

collected

;

On
1.

the

Nervous System and Muscles of
By M. L. Fredericq.

Nervous Sifstem.

the

EcMnida.

— Notwithstanding the labours of Tiedemann,

Yan Beneden, Krohn,

J.

Miiller,

Valentin,

Baudelot, C. K. Hoff-

mann, and Loven, the nervous system of the sea-urchins still presents
many obscure points. The investigations that I made this summer
at Koscoff on the nervous system of Echinus spharra and Toxopneusies lividus have furnished the following results.
Anatom;i.
The pentagonal nervous ring that surrounds the oesophagus, and the five ambulacral cords] that start from it, are continued within a system of canals which has hitherto been unobserved.

—

This anatomical peculiarity is easily verified, even without the aid
of sections, on the cords which run along the ambulacral zones in
the interior of the test.
Here we find two greatly flattened superposed canals the inner one is the ambulacral canal the outer one,
which is intimately united with the other, contains the ambulacral
nerve in the form of a dark-coloured fiattened ribbon.
The
nervous cord floats freely in this sheath, and is only kept in its
place by the series of nervous branches which it emits on each side
towards the base of the ambulacral vesicles. The envelope of the
nervouB system is firmly united, but only on the middle Une, with
;

:

Swammerdam remarked

the extreme smallness of the eggs of the
he says, " Ovida ca;terum stupcndte sunt pnrvitntis, et vix
animadverti queunt." It is, in fact, by this minuteness, that he explains
the necessity of the long 80joiu*n (trieuni spatio) t\\&i the larvflB issuing
from the eggs have to make in tlie water before changing into perfect

Ephemerre

:

insects (see 'Biblia Natiurte,' torn.

ii.

p. 2«56).

1
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membrane

that lines the interior of the test of this it seems
an expansion, and presents the same structure (epithelium without connective tissue).
The nervous ring has no relation with a supposed inferior vascuOn its ujiper surface it presents a furrow
lar circle of the lantern.
which divides it incompletely into two concentric bands the outer
the inner one
of these passes entirely into the ambulacral cords
takes only an insignificant part in this formation.
The ambulacral nciTOUs cords, after having traversed the inner
surface of the ambulacral zones and become gradually thinner,
penetrate, in company with the ambulacral vessel, into the canal of
the ocellar plate, and terminate there against the portion of the
This nerexternal integument which outwardly closes this canal.
vous termination presents no traces of a crystalline lens, or of any

the

;

to be only

:

;

optical apparatus justifying the retention for it of the name of eye
given to it by Valentin and Forbes. I have not succeeded in
demonstrating in it the least sensibility to light, whether artificial or
The spot of pigment
solar, and concentrated by means of a lens.
described here is a pure fiction in this respect the so-called oculiform j)oints do not enjoy any privilege.
A series of branches spring, as is well known, at right angles
from each side of the ambulacral trunk. Each of them issues by
an ambulacral pore, penetrates into the ambulacral tentacle, traverses its length, and terminates beneath the sucking-disk at a pad
serving as an organ of touch.
HistoJorpj.
There is no reason for establishing a division into
ganglia and nerves in the nervous ring and the great trunks which
;

—

from it all these parts have identically the same structure,
and must be regarded as nervous centres.

start

;

Their brown coloration is due, not to scattered granules, as has
hitherto been supposed, but especially to the presence of large irregular elongated cells (resembling the pigment-cells of the Batrachia)
filled

rent

;

with brown birefringent bundles the nucleus is verj- appaI regard these
for its neighbourhood is destitute of pigment.
:

I find them in other organs, espewalk of the aquiferous system, the membrane of the
The nervous elements proper have already been
lantern, &c.
They are fibrillae of
described by Baudelot and C. K. Hoffmann.
cells as connective, seeing that

cially in the

extreme tenuity and small bipolar cells. I have found that these
The inner layer
fibres and cells form two very distinct layers.
the outer layer (that which is turned towards
presents only fibres
Examined under a high power
the test) has a granular appearance.
it shows an immense number of very small cells, only measuring a
few thousandths of a millimetre. These cells are so pressed against
each other that at the first glance we seem to have to do with an
epithelium but on examining them with more attention, and especially by exerting a slight pressure on the tissue while still fresh,
the cells separate from each other, and each of them shows two
very thin prolongations, which, at a certain distance from the cells,
;

;

present absolutely the aspect of the

fibrillae

of the inner layer.

The
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At the level of the
the ambulacral cords it is
exactly transverse.
Wo can then trace these prolongations even
into the l»ranches destined tor the ambulacral tentacles.
I may add
that these cells are formed of a not very abundant homogeneous grey
protojda.sm surrounding a large clear nucleus.
The cellular layer
adheres intimately to the fibrous layer, so that they can only be
separated from each other in the state of little fragments.
2. Musclts.
I'he most contradictory statements prevail with
regard to the structure of the muscles of the sea-urchins.
I have
been able to ascertain that they are composed of very thin cylindrical tibres, perfectly smooth and homogeneous in the direction of
their length.
Thus, even by employing iJcohol, osmic acid, ha^matoxyliii, chromic acid, &c., 1 have not been able to discern the least
trace of a transverse stria.
These fibres present a fibiillar structure,
and frecjuently one or more elongated nuclei applied to their surface ;
but they appear to be destitute of an enveloping membrane. They
are birefringent and become vividly impregnated with colouring
matters and osmic acid.
The fibres of the muscles of the lantern of Aristotle are implanted
directly by a denticulated extremity upon the calcareous parts of the
direction of these prolongations

is

median furrow presented by each

variable.
of

—

skeleton.

The muscles of the lantern and the muscular organs (intestine,
ambulacral vesicles) undergo energetic contractions under the influence of electrical or mechanical excitation; but these contractions
do not take place suddenly as in the case of striated muscles. It is
very difhcult to demonstrate the existence of the nerves which
animate these muscles.
Comptes Rendus, Nov, 6, 1876, p. 860.
Physiological Experiments on the Functions of the Nervous System
in the Echinida.
By M. L. Fredericq.

By means of fine-pointed scissors five small cuts were made in
the buccal membrane of an Echinus lividus, in such a manner as to
divide the ambulacral nervous trunks near their origin in the collar.
The ambulacral feet were not at all paralyzed they moved in all
directions and attached themselves to surrounding bodies
but the
animal could no longer execute general movements or change its
position, whilst other uninjured individuals could walk along the
bottom of the aiiuariura and crawl up its glass front.
If an uninjured Echinus be turned so that its mouth is upwards,
it moves its ambulacral feet until, in a few seconds or minutes, it
will assume its normal position.
After section of the ambulacral
nerves the animal could no longer execute this combined movement,
but remained indefinitely in its abnormal position.
This is the
eflfect of an insignificant mutilation.
On the other hand the most
serious lesions, if they do not reach the central nervous system, by
no means prevent the urchins from using their ambulacral feet in
the ordinary way
they turn themselves perfectly after many inci;

;

;
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sions into the buccal

membrane

or the test,

if

these are

made

in the

between the courses of the nerves, and even after the
removal of a considerable portion of the upper hemisphere of the
test, contaiiiini* the anus, a portion of the intestine and genital
All these
glands, the terminal nerve-cords and ambulacral vessels.
results lead to the conviction that the cords dcscrilied as forming
the nervous system are the means by which harmony of movement
Lastly the galvanization of an ambulacral nerve by
is produced.
means of the electrical forceps and induction-coil constantly causes
the immediate retraction of all the ambulacral feet of the zone.
The following facts seem to be in favour of the existence of a
intervals

nervous plexus in the skin w^hich covers the outside of the test. If
a certain spot in this integument be wounded or pricked, the spines
and pedicellarite within a certain radius immediately lower themselves towards the point irritated, evidently for the purpose, of
This experiment succeeds equally well with fragments
defence.
It is in the thickness of the
entirely detached from the animal.
external skin that the means of communication between the irritated point and the muscles moving the spines and pedicellariae are
situated
for by cutting the integument with a fine scalpel, the
space that takes part in the above defensive movements may be
limited.
The author, however, has apparently been unsuccessful in
Comptes Rendus, Nov.
his search for this assumed nervous plexus.
13, 1876, p. 908.
;

—

On

the Motile State

of Podophrya

fixa.

By M.

E. Maupas.

Claparede and Lachmann were the first to recognize the real
organization of the Acinetiua, for which they created the order of
Infusoria Suctoria.
These authors regarded them as essentially fixed
organisms ; and the Acinetina thus became isolated among their relatives.

The observations of the above-named naturalists upon the ciliated
embryos of these Infusoria, with those of Stein, Cienkowski, and
others, showed, however, that this isolation was not so profound as
had been supposed at first during their youth the Acinetiua are
motile and furnished with vibratHe cilia.
The author's observations, which he regards as fitted to bring together more closely the iSuctoria and Ciliata, were made upon Podophrya fixa, Ehr., which can at pleasure pass from the motile to the
fixed state.
They were made in November 1875 and October 1876
upon Podophryoe obtained from the rivulets of Frais-Vallon near
:

Algiers.

Whether free or fixed, the body of Podophrya fi^va is always more
The suckers are distrior less globular, sometimes quite spherical.
buted pretty regularly over the whole body, except only a small
region of the periphery, always corresponding to the part of (he body
where the

contractile vacuole is situated.
After observing some of these Podophrycn for from half an hour to
an hour, the author saw the suckers slowly drawn into the body and
;

—
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same time the suckerless region becuino slightly depressed,
forming u broad furrow which, becoming deeper, soon gave the body
On the surface of this groove there appeared
a reniform appearance.
some approximated .striie, which, under a high power, were resolved
into regular rows of little jjoints or mamillo', which increased rajndly, becoming elongated into short rigid jjoints, not much tbinner
than the suckers. The latter continued to disappear more and more
in tbo body.
The furrowed region gradually increased on both
sides until it formed a girdle round the body
and the points or mamilla; of tliis belt, becoming more and more elongated and slender,
formed long and thin vibratile cilia which began to oscillate gently.
The suckers had then almost entirely disappeared. The body then
became elongated j)retty rapidly, in such a fashion that the region on
which the tir^t rudiments of vibratile cilia appeared was at one of its
extremities.
This the author calls the anterior end.
The body was
at the same time dei)ressed in a direction vertical to the plane of the
at the

;

ciliated belt, thus ac(]uiring a

more or

less regular elongated form,
only on its narrow periphery, the
broad surfaces being quite destitute of cilia. The movements of
the vibratile cilia at the same time became more distinct and caused
some slight oscillation of the body. Lastly, the suckers retired completely within the body, the cilia vibrated more and more strongly,
the elongation of the body was completed, and the Podoj>hnja moved
through the water turning upon itself, but with the anterior extremity always in front. In the case of stalked individuals the body
was detached by a few feeble shocks or by turning two or three times
upon itself.
All these transformations occupied only half an
hour.
The period of activity varies in length in different individuals. In
becoming again immol)ile the Podrqihrya passes in inverse order
through the stages above described the suckers first appear ; the
body shortens and becomes broader the vibratile cilia are retracted
gradually
the body is gradually rounded, and in about twenty minutes resumes its globular form with its surface covered with long
suckers.
The same individuals were observed to pass several times
through the whole series of metamoqthoscs. The author concludes
that Puilojphri/a Jid'a does not suit its name, as it is the most vagabond
of known Acinetina
he regards it as an intermediate type uniting
the Infusoria Suctoria to the true Infusoria Ciliata.
Comptes Ii<;ndus,
November 13, 187G, p. 910.

slightly flattened,

and

ciliated

:

;

;

;

Ileiix villosa,

Draparnaud.

Mrs. David Robertson, of Glasgow, found four living specimens of
August lb73, on the moors near Cardiff, Glamorganshire, while searching for Ostracoda in the ditches.
It is an
addition to our !Mollusca.
IJ. villosa inhabits Germany, the ea-st of
France, and Switzerland
and it often occurs at considerable heights
above the level of the sea. The variety alpistris or aljncoh of //,
arbiistorum has the same difference of habitat
this usually is an
this land shell, in

;

:

;;
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but it also lives on the banks of the river Lea, near
Broxbonrne, in Hertfordshire and the Rev. T. Wiltshire found a
specimen in my grounds at Ware Priory. J. Gwtn Jeffreys.
alpine mollusk

;

;

On a new

—

Species of Naultinus.

the Meeting of the Wellington Philosophical Society on Xov.
11, 1S70, the President, Dr. Buller, C.M.G., read the description of
a new lizard of the genus Naultinus, and exhibited -water-colour
drawings of the adult and young, taken from specimens brought
over from Nelson, and presented to him by Mr. Arthur Atkinson.

At

lizard, for which the author proposed the name of Naultinus pidclierrimus, is beautifully marked in green and brown, the
The green, which is very bright, is
latter colour predominating.
displayed in large diamond-shaped spots, arranged symmetrically
on both sides of the spine, down the whole course of the back
and on each side of the
the uudcrparts are pale silvery brown
body there is a series of detached spots of white margined with
green.
The young of this species is of a bright pea-green colour,
varied with transverse bands of paler green, and marked irregularly
with minute specks of reddish brown. The author referred to the
extreme variability of colour in Naultinus elegans, but pointed out
that the present species (of which several other examples have been
obtained) is distinguished by an orange-coloured mouth and tongue,
Apart from the general
these parts being always blue in the other.
superficial colouring, which is very pronounced, he considered this
He concluded with a general review of
a good specific character.
the genus Naultinus in 'New Zealand, in the course of which he
mentioned that a large flat-headed species had been brought from
The Brothers, where it formed the staple food of the tuatara. Both
Dr. Hector and himself had come independently to the conclusion
that this form was distinct from the well-known N. j^acijicus but
as Dr. Uiinther, the greatest living authority on the subject, had
pronounced against it, there could be no doubt that it was merely
a local form of the latter.
Dr. Hector said he quite agreed with the President that the
orange-coloured tongue separated this lizard as a species from Naultinus elegans otherwise it might have been taken as a variety of that
form with the colours and markings greatly exaggerated. With
regard to this large flat-headed species mentioned by Dr. Buller, he
might state that he took specimens with him to England and subThe tj-pe of Gray's N. jcacijicus in
mitted them to Dr. Giinther.
the British Museum was produced, and this was exactly the same
from which it would appear that our common tree-lizard" is the
Whether
aberrant form, and the island one the true N. pacificus.
these differences were considered of specific importance or not, he
deemed it of the highest interest that descriptions should be obtained
of every known variety.

The new

;

;

;

—
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Description o/" Bdelloidina aggregata, a new Genus and
Species of Arenaceous Foraniinifera, in which their so-called
Imperforation^'' is questioned. BjH. J. Carter, F.ll.S.&c.

'"''

[Plate XIII.

figs.

1-8.]

Bdelloidina aggregata^ n. gen. et sp. (PI. XIII.

figs.

1-8.)

Arenaceous, sessile, flat, composed of linear cliambers
successively applied to each other longitudinally on the same
plane, more or less curved simj)ly or tortuously
following
the irregularities of the surface on which the species may be
growing (PI. Xlll. fig. 1). Composition calcareous. Colour
grey.
Surface uniformly consisting of rounded grains of
calcareous sand of various sizes below 5-1800ths inch in
diameter, together with fragments of siliceous sponge-spieules
set ]>carl-like in a minutely granular calcareous material,
wiiich thus serves as a cement to the larger portions (fig. 3).
Furrowed by lines or grooves that indicate the form and extent of the chambers respectively (fig. 1, i), which vary
much both in size and shape ; tending irregularly though
generally to a spiral, planiform aggregation.
Presenting on
the convexity or outer side of the last-formed chamber a
series of circular foramina about 5-18()0ths inch in diameter
and 10-1800ths inch apart, arranged more or less regularly in
a line from one end to the other (fig. 1, a, and fig. 5, a).
Chamber constructed on all sides of calcareous sand, &c.,
similar to that of the surface (fig. 6) ; more or less interrupted
Ann. ii' Mag. N. Hist. Ser. 4. ]'ol. x'lx.
14
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same
hanging down from the
roof, produce an extremely irregular surface, owing to the large
grains of sand of which the ruga? are comj)osed, hut the whole
rendered smooth by sarcodic lining throughout presenting a
row of large apertures on each side, about the same size as, and
arranged in a similar manner to those on the convexity of the
exterior of the last-formed chamber {f\g. 4, h h), which, as
the latter is successively added, become the septal holes of
intercameral communication (tig. 5, a)
also presenting a
great number of smaller holes varying in diameter below

in

its

cavity transversely

by

reticulated rugaj of the

material, whicli, in prominent relief,

;

;

2-lSOOths inch, situated respectively in the deep interstices of
the reticulated rugaj hanging from the roof (fig. 4) ; leading
to equally irregular passages diminishing in size and sometimes branched as they extend towards the surface of the test
(fig. 6, c, fig. 5, h,

and

fig. 7, e),

where they appear

to

open in

points not larger than l-20,000th inch in diameter at least
such is the measurement of the closed dry and retracted sarcodic lining viewed in the latero-vertical section close to the
surface, although the crevices among the sand-grains through
which these points probably opened caimot themselves be
recognized on the surface itself; floor of the chamber also more
or less similarly foraminatcd and sulcated like the roof.
Cavity of chamber often containing brown fragments of agglomerated sarcode and sponge-spicules. Size of entire specimen variable, the largest which I possess being about l-6th
inch in diameter and rather longer than broad (fig. 2). Chambers very variable in length below l-60tli inch, and equally
variable in transverse diameter below the same size.
Hah. Marine, in excavations on the surface of a large globular mass of Siderastrcea.
Loc. ? Coral reef.
Ohs. The general form of this Foraminifer is, in miniature,
that of a group of sucking, half-filled leeches on the human
;

name (/SSeWa) and the com})osition of the
consisting exclusively of calcareous material and fragments
of siliceous sponge-spicules, seems to indicate that the coral
on which the specimens v\-ere found grew on a "reef" where
skin, hence the

;

test,

no other shape could be obtained.
is no doubt from this composition that it belongs to
the Lituolida, or to that portion of the Arenaceous Foraminifera
which hitherto have been considered " imperforate," simply because no pores on the su.rface could be detected by the microscope.
The same might be said of the frustules of the
Diatomacea3 even during active life, when they are in continued motion with much more reason ; for here neither sarsilex in

There

—

;

of Arenaceous Foraminifem.
code nor holes can Lc seen
to

make

this assertion
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but no one would be so hardy as
and who has ever watehed a Lituola

;

;

in active life?

however, we observe the " hibyrinthic " structure
liter (Mntroduetiou to the Study of the Foraniini144), honiologous, in my view, with tlic shell-tubula-

A\'lien,

of Dr. Carjn
fcra,'
tioii

J).

of Nummulites, traversing the walls of Lituola canariaiisisj

D'Orb. (= Xonionina

Williamson, 'Kecent Fora])1. iii. figs. 72 and 73)
cvich-nt that, although large in the

Jcffreysii^

minifera of Great liritain,' 1858, p. 34,

(PlatcXIII. figs.2(j-29),

it is

greater part of their course, the tubular cavities of this structure
become contracted close to tJic surface, and that this sudden contraction, short in itself and so short a distance from the surface,
thus brings the external ends of the " labyrinthic " canals

immediately into view on the slightest abrasion (fig. 27, h).
Admitting, then, that the shell-tubulation of Nummulites is
but a counterpart of the " labyrinthic " canals, it is impossible
to conceive that the ends of the latter should be brought so
near the surtacc, if it were not intended that they should open
there for the same purpose as in Nummulites. Moreover, how
could the test of any kind of Foraminifera be added to externally if it were not for sarcodic filaments reaching the surface
here the same as in Nummulites ?
Yet we learn from Dr.
Carj)enter (' Introd.' p. 140), that the Lituolida '' can only put
forth their ])seudoj)odia from the terminal ai)crture," and that
therefore " the affinities of the purely arenaceous types are
essentially with the porcellaneous series"

(* Introd.' p.
140).
labyrinthic " structure (necessarily
" labyrinthic" from the nature of the sandy material of which
the test is composed) in the form of a porcellaneous Forami-

But who ever saw the "

nifer, or, indeed, the shell-tubulation

the ])ores on the surface

which

which

is

the indication to

even here also
might be so small as to escape notice without this indication
lastly, whoever saw a porcellaneous test among the Numnmlites, to which Lituola canariensis in form is most nearly
'?

pores, again,

allied ?

Here it should be remembered that the " pscudopodia " and
the filaments of sarcode which ])a3S through the surface of the
the tormer for collecting
test have totally different functions
food, and the latter chiefly for formin<r the shell-substance.
Nowhere in Max Schultze's figures ('IJeber den Organismus
dcr Polythalamicn,' 1854), which are by far the best that
were ever made, are the " pscudopodia " re{)resented as coming

—

from the foramina on the surface of the shell, except in fig. 22,
tab. vii., where a few filaments arc seen to come from the
large apertures on the surface of a " young Rotalia."
As a
14*
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" pseudopodia " come from tlie great aperture at the
end of the test in his figures although of course, where
there is a canal-system, they may issue also from its openings wlierever these may be, either along the course of the
septa or on the marginal cord as in Operculina.
The ferruginous colour, however, which pervades the test
of Lituola canariensis is so much like that of the dried sarcode
lining its cavities, while the test itself is composed of a heterogeneous assemblage of sand particles, fragments of siliceous
sponge-spicules, &c,, of different sizes, varying from immeasurable minuteness to large grains which may be seen
with the naked eye, that it is not extraordinary that the pores
of the " labyrinthic " canals, which ])robably are not larger
than those of the Xummulitida, viz. about l-20,000th inch in
diameter (in Operculina arabica), should, under the circumstances, not be visible among tlie heterogeneonsly composed
where there is no tubulation to lead
surface of L. canariensis,
to them, the minute passages into which they open must necessarily be crooked from the coarse arenaceous material, as before
stated, through which they pass, and they can only be sought
for amidst the minute particles of the cementing sand by
when they are but just visible on the surface of
reflected light,
Operculina, where the structure is homogeneous and translucent, there is a tubulation to lead to them, their coui'ses
respectively are straight, and they can be sought for in the
rule, the

—

—

—

centres of the tubes respectively by transmitted light.
One of these obstacles, however, is got rid of in Bdelloidina

aggregata by the materials of which the test of this species is
composed being almost colourless, and therefore without the ferruginous tint that exists in Lituola hence the ultimate extent
towards the surface of the dried sarcode lining the " labyrinthic" canals can, by its dark brown colour, in the vertical
section be distinctly seen and measured by the microscope, so
But even here direct
far as a " point " can be measured.
observation of the surface does not enable us to recognize the
pores of the " labyrinthic " canals, because the dark point
which appears to be tlie sarcodic lining of the pore is retracted, and there can be nothing left but the bare crevice
among the minute particles of which the cementing sand is
comj)Osed to indicate the opening through which it was proalthough in the vertical section, where a lateral view
jected
of the " labyrinthic " canal can be obtained, the proximity of
the point is distinctly seen so near the surface that it can hardly
be doubted that it once opened there (fig. 7, e).
I therefore must demur to the tests of the Lituolida being
regarded as " imperforate," and place myself on the side of
;

—

of Arenaceous Foraminifera.
Williamson and the

Prof.

sidering^ Lituola canarieiist'n

late Prof.

Max
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Schultze, in connot only as

= Xoniofiina J('jfre//sn,

boing perforate on the surface, but as being only an arenaceous
form of Xonionina (now with Operculina very properly included in the family Nunimulitida by Dr. Carpenter).
By

which I mean that the Arenaceous Foraminifera should not
be separated from the tests of which they are but the arenaceous forms respectively. I do not mean to state that X.
Jejfreysii is typically the same in structure as the " vitreous "
Nonionina, but that it is so as far as the heterogeneous material of which it is composed will permit.
("Hyaline or
vitreous," Introd. ]). 44, are bad terms for the earthy Xummulitic character, although good for the test, generally minute,

which

is

as trans]Darent as glass.)

Indeed

it would appear impossible to view the transverse
section of ValcuUna (tig. 23), whose test is partly composed
of vitreous and partly of arenaceous structure (fig. 24, b, c)

—

that

the former secreted

by and

brought to
the animal (by what?
Not its " pseudopodia," but by the
sarcodic filaments of the surface)
without assuming that the
tubulation of the vitreous (fig. 24, h) is continued throughout
the arenaceous layer (fig. 24, c), even if it were not distinctly
visible in most species of this Foraminifer.
But Dr. Carpenter, to get over this difiiculty, would "assign to it [Fa/t'wlina] an independent position as the connecting link between the
two " (' Introd.' p. 146) that is, between the " Imperforate "
or Arenaceous and the Vitreous or Perforate Foraminifera.
To me this "connecting link" is an indication that the " two"
should never have been separated in classification.
Scratch off the outer portion of a ValvuJina (fig. 24, c), and
a Textularian test makes its appearance (fig. 24, J)
that
is, a Valvulina is at first a Textularia and then a Valvulina.
Scratch off even the thiimest portion of the surface of Lituola
caiian'ensisj and it directly, for reasons before mentioned, presents crevices or pores like those of Vahidina both in size and
shape (fig. 27, h) or break open the test itself, and the intercameral holes of the septa (fig. 28, a), together with the tubulation of the walls (fig. 28, bbb), are, mutatis mutandis^ the
same as in Nonionina among the Nummulitcs. That is, the
homogeneous comjwsition and definite form of the cavities in
the latter are exchanged for the heterogeneous composition and
consequently ill-defined form of the cavities in the former (fig.
28, a, b)j where most of the sand-grains composing the test are
from ten to twenty diameters larger than that of the tube itself
in Operculina, to say nothing of the pore in its centre.
In short, where the straight tubulation ends in Valvulina
is,

the latter

—

—

;

;
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(fig. 24, h) the kbjTintluc structure commences, by the narrow
pore in the centre of the tube becoming continuous, minus the
tube itself, with the wide irrcguhir cavity of the Labyrinthic
structure, till tlie latter ends in a contracted crevice on the
surface (fig. 25, a). It should be remembered that the columns
of the former structure are the tithes, while their cavity only is

the pore

24, d).
the tubulation in Valviilina is followed by the
labyrinthic canals which open on the surface, should it not
be so with Lituohif where the labyrinthic structure exists

AVhy,

(fig.

if

throughout

?

more consistent with nature to assume that
the animal parts retain their functional arrangement and constitution although the material of the structure may be ditferent'?
viz. that the septal holes remain for intercameral communication and the tubulation of the surface for the building-up of
the test, whether the latter be vitreous or arenaceous, just as
the chambers, doors, and fenestral openings of a house would
differ if constructed of translucent homogeneous plaster, instead
of enormous unhewn rocks of more or less opaque quartz. At
least such is the contrast of the two under the microscope.
Still, it may be stated, " no openings on the surface can
But
be seen in Lituola;^^ and this has already been granted.
are we to deny their existence simply because we cannot see
them, Avhen, as before stated, we cannot see the sarcode and
the Y)ores through wdiich it is projected in the restless frustules
This in all probability is
of Uiatomacefe during active life ?
owing to the extreme tenuity of the one and the extreme minuteAnd so it may be with the Lituolida.
ness of the other.
In the family Xumraulitida, among which, as before stated,
Nonionina and Operculina are included, the pores are for the
most part very minute to wit, in the latter about 1 -20,000th
inch in diameter while in Textidaria they are comparatively
large, being about l-5400th inch in diameter, and in the
porcellaneous tests not discernible at all.
But while they are large in Textidaria^ and equally so on the
surface of Valvulina, where they appear in the shape of
crevices between the calcareous grains of sand apparently at
the expense of the minute particles of cement which bind
together the large siliceous grains of the Lituolida, they may,
from their smallness, easily escape notice in the latter, although they are perfectly evident in Valvidina.
In short
they appear to be absent even in so7ne species of Valvidina ;
Is

it

not, then,

—

;

but it is difficult to reconcile this as fact, although they may
not be visible here, when they are present in the other
species.

of Arenaceous Foraminifera,
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Thus the question is reduced to whether, under the circumstances mentioned, we are justified in conchidinci: that the test
of Lifuola canoricnsis as well as that of Jidelloidina aqcjrcqata
is //«i)erforatc
I

think not

the more

we

because

tlic

pores on
it is

tlic

suifaco.

better to adopt

view that they are perfurdte^ and not " imit may be beyond our jiowcr to demonin all cases
moreover that the arenaceous

])n>ljal)K'

j)erforate," aUhoti'^li

strate

cannot see

— and thovoforc maintain that

the fact

—

forms are so nearly allied to the vitreous ones respectively that
they should not be separated from them in classification.
In
support of which I cannot do better than conclude these
observations with the following statement of one who.sc rare
amount of practical experience among both the marine and
freshwater Khizopoda, together with his acute perception,
constitutes him a valuable authority.
Dr. "VVallich states
" The inference which I venture to
draw from these facts is, that if due allowance be made for the
well-known pronencss of the Protozoa, and notably of the
Foraminifera, to become modified by local or accidental conditions, the Arenaceous character, taken by itself, ought not to
be regarded as indicative of new (i. e. genericalltf distinct)
" Types " but merely of a change in the material of Avhich
the shells are composed, resulting either from a deficiency in
the supply of Carbonate of Lime, or an excess of power in the
water of a ]iarticular locality to hold the Carbonate of Lime in
And I submit that this view derives support from
solution.
the undeniable fact that the Arenaceous habit is to be seen in
various degrees of development in the following large series of
widely divergent Genera, namely, Lagena^ Bigenerina^ QuinquehcuJina^Textularia^ Nodosaria, Ucigerina, Discorhina^ and
even in Glolngorina itself. Whilst the "rusty" colour said to be
characteristic of Lituohi proper, not only pervades the entire
series in varying degrees, but presents itself also (as shall
hereafter be shown) amongst the Freshwater Testaceous
Rhizopods." (' Deep-sea Researches Biology of Ghhiqerina.''
By G. C. Wallich, ]M.D. *tc., p. 62. Van Voorst, 1870.)
1 might here add that, being impressed with the idea that
the testaceous freshwater lihizopods (many of which from
their rusty colour and arenaceous composition would, so far, be
taken for Lituolida if found in the sea) po.ssess the power of
emitting sarcodic filaments from their .surface for the purpose
of forming their tests, I have occasionally seen twitching
movements of the latter in the arenaceous forms, so like
those witnessed in the Diatomaceie that, being unable to
discover the cause of this in any other way, I have set it
do^vn in both instances to the sudden separation of the free
:

—

;

:

:
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end of a sarcoclic filament from the object to which it had,
perhaps bv some suctorial power, been attached.
Bdelloidina aggregata seems to approach nearest in form to
Peneroph's, on account of the chambers being all on the same
plane, continuous or uninterrupted

by transverse

partitions,

form and tending more or less to a spiral arrangement, with septa regularly perforated from one end to the other
by holes of intercamcral communication (figs. 4 and 5) and
perhaps by a disposition of the rugre (which hang in prominent
relief from the roof) to assume in some parts a transverse
although this would make it
course, viz. across the chamber
more like Orhiculina adunca, especially as, in some instances,
there is also a tendency to a double row of holes in the septum.
But from what has been above stated it will be seen that its
general form is not near so like PenerojiUs or Orhiculina
adunca as Lituola canariensis is like Nonionina while the
uneven form and size of the sand-grains and consequent irregularity of the cavities both in Lituola canariensis and Bdelloidina aggregata are much the same, although the former is rusty
and composed of quartzose sand &c., while the latter is colourThen it should be
less and composed of calcareous sand &c.
remembered that, as all the vitreous species of a genus are not
represented by arenaceous forms, so there may be some of the
latter which as yet have found no vitreous representatives
perhaps Rhabdammina and Astrorhiza may belong to the
linear in

—

;

;

latter.

Since the above was written I have mounted a piece of
Bdelloidina aggregata in which both the outer and inner surfaces of the chamber are uninjured^ and can see the openings
of the " labyrinthic " canals on the surface, both through the
latter and through the former^ by transmitted light.
They are
exti-emely minute, and situated deeply in among the minuter
surface-particles, where they cannot be distinguished by
reflected light any more than through the internal openings
of the roof, and by testing with the direction of the light
can be proved to be not OAving to facet-reflection of any of
So this settles the question as far
the arenaceous particles.
and B. aggregata being exactly
as Bdelloidina is concerned
like Lituola canariensis in sandy composition and structure, it
may fairly be assumed that all the Arenaceous Foraminifera
have pores on the surface, and therefore that the " suborder,"
so far as it depends on imperforation, is exploded'^ while thus
to separate animals, merely because they hajjpen to construct
their tests of foreign particles instead of calcareous material
secreted by their own bodies, or both together, would be
absurd.
;

—

— —
On

—

o/Carpenteria balanifnniiis.
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1-8).

on a portion of Siderastrfra,
majrniliftl lour iliftiuetora. a, convex insirfrin oftlio Inst chamhor,
along whicli nre an-angctl tlie " pseudonodial apertures" (see
b, lines marking the septal limits of the cliambers
fig. o, a)

BdeUo'ulina

ii(/i/r<(/itf(i,

n. gen. et sp.,

;

respectively.
I )iagrniu.
s(juare indicating natural size.
Fi'j. 2. The .same
portion ot" surface, magnified
Fig. 'i. The same
:

:

Fig. i.

to

show arenaceous

Scale l-4Hlh inch to 1-lHOOth inch.
The same: horizontal section of two chambers (upper half),
a, septum bel\V(!en the two chambers
h b, holes of
to show
intercameral communication in the .septa; c c, roof of chambers
respectively, and internal pore-canal openings analogous to those
in the shell of Nummulites.
Same scale. Diagram.
The same vertical section of a chamber longitudin illy, to show
o, holes of intercameral communication throuij-h the septum
b, pore-tubulation (" labyrinthic structure") of the roof or upper
wall of the chamber c, basal wall m- floor. Same scale. Diagram.
The same transverse section of the chamber vertically, showa, cavit}'
ing:
b, walls: c, pore-tubulation or "labyrinthic

composition of the

test.

:

;

jFi'^. 5.

—

:

:

;

;

Fig. 6.

:

;

Fig.

7.

structure."
Same scale. Diagiam.
The same portion of fig. 5 more magnified, to show
a, septum
b, hole of intercameral communication
c, basal wall or floor
d, roof of chamber; c, pore-tubulalion or "labyrinthic structure'' amid<t the sand-grains of the upper wall or roof /",
dark line indicative of the sarcodic layer. Diagram.
:

:

;

;

;

Fig. 8.

portion of fig. 4, c c, more magnified, to show that
the ])ore-canal openings are deeply sunk in the interstices of
reticidated rugae pendent from the roof, a, rugaj b, pore-canal
openings.

The same:

;

XVT.

— On

the

Localitij

of Carpenteria

balaniforiiii.s,

vith

Deso'iptioji of a new Sjjecies and other Foramim'fera found
in and about Tubipora niusica.
By H. J. CAirrER, F.R.S.

&c.
[Plate XIII.

figs.

9-lo.]

my paper on the Polytremata (Ann. & Mag. Xat. Hist.
1876, vol. xvii. p, 199) the following statement is made respecting the habitat and locality ot" Poh/trcma halaniforme
Carpenteria halaniforniis, viz.
^^
Hah. ^Marine, on the valves of ^f^/tih'cardia calyculata and
other objects, viz. Pecten, Porites, &c.
" Loc. West Indies? Indian Ocean."
"West Indies " was conjcctnral and althongh I have every
reason for concluding that the Mi/tHicardia on which my specimen of/*, halaniforme had grown had come off a sponge, it
was equally conjectural where that sponge had come from oriIx

=

:

;

ginally.
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T now find, however, tliat tlic type specimens of Polytrema
halaniforme in the British ^lusciun partly cover botli valves
of Mytilicardia variegata in company with Polytrema omnia-'
ceuw, labelled " Carpoiteria, rhilii)pines."
There is also another specimen on one valve only of a M.
variegata ; and this, too, is in company with specimens of
Polytrema miniaceum. It is labelled ^^ Dujardinia, Mediterranean."
Going to " Case 38 " in the Shell-Room, we there find one
specimen of Mytilicardia variegata with nothing upon it (it
may have been cleaned) and next to it a specimen from "Port
Essington" (north coast of Australia), apparently bearing only
the remains of P. halaniforme.
Close by may also be seen a specimen of Mytilicardia calyculata, labelled ''Port Natal and Mediterranean;" and in the
drawer below, a specimen of Mytilicardia variegata covered
with Polytrema miniaceum^ but no P. halaniforme^ labelled
" Red Sea."

—

—

Following Chenu's representations, I have stated that my
specimens of Polytrema halaniforme are on Mytilicardia calyculata but I can see no difference between Chenu's figure of
31. calyculata (' Manuel de Conchyliologie,' 1862, t. ii. p. 1.35,
fig. 650) and my own specimen of tliis bivalve, which, again,
is identical with that in the British Museum labelled Mytilicardia variegata yet the difference between this and 3[. calyculata in the British jMuseum is very evident, although not
very great.
In the drawer of the Case mentioned is another specimen
of M. variegata covered with Polytrema miniaceum^ labelled
" Port Essington ;" and a crab-claw submitted for my examination by Dr. Carpenter is also in the same state, but bearing
among the specimens of P. miniaceum also one of P. halani;

;

forme.

My inference, then, altogether is, that we should seek for specimens of Polytrema halaniforme on Mytilicardia variegata
&c. from the Polynesian Seas.
It may be questioned whether P. halaniforme exists in the
Mediterranean Sea, although P. miniaceum is abundant there
and apparently in every sea within the parallels of 35° north

and south of the equator.
From what has been above stated, the presence of P. miniaceunij on account of its red colour, might prove serviceable in
finding out specimens of P. halaniforme^ which, being colourless
and veiy like a Balantis, are equally likely to escape notice,
since the habitat of the latter is not confined to Mytilicardia

variegata in the Polynesian Seas, but, according to the late Dr.
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E. Gray,

8oc. 1858,

How

may
i.t.

far the

Le on
xxvi. p.

Pori'teSj

Cardita, or Pecten (Proc. Zool.

2G()).

specimen labelled " Dujartlinia " above men-

tioned, on y[ijtUic<irdia variigata " t'roni the Mediterranean,"
may be entitled to the generic distinction given to it by Dr.

Gray {op. et loc. cit.), when it ap})ears to me to differ only from
J\ halaniforme in the irregularity and (»blif|uity of the reticulation on its surface, is a question which is thus answered.
At the same time, while it appears to me to be only a variety
of P. halaniforme^ and I have stated that in all probability the
latter is not to be found in the ^leditcrrancan, even if Mi/tHi~
cardia vuriegata exists there, the fact of the two having come
from the Mediterranean is doubly doubtful.
(When desirous of obtaining the localities of the various
ppecimens of sponges in the British ^luseum, the late Dr. Gray
Baid to me, "\ ou cannot depend for this on the statement in the
'Register;' for in many instances they have been purchased
from 'dealers' or at sales." Certainly it is a great thing to
know what does exist in the world but the next wish is to
know where it comes from, which hitherto has been too much
;

neglected.)

After the foregoing observations on Polytrema halaniforme
halaniformis had been written, my kind friend,
Mr. W. Vicar}', of Exeter, lent me for examination a large
globular specimen of Tnhipora miisica about as big as a man's
head, said to have originally come from Australia, in and about
which I found specimens of several species of Foraminifera, one
of which, growing on the Tuhipora itself, was so like Polytrema
halaniforme that it was impossible to view it otherwise than as
a species of this genus. Ha^nng resolved to describe and illustrate this species, it became necessary to name it
and in so
doing the attempt to substitute '' Polytrema'''' for " Carpenter ia^"*
made in my paper on the Polytremata, in the Ann. & ^lag.
Nat. Hist, of 1876 (vol. xvii. p. 201), for the reasons therein
mentioned, proved to be attended by so many difficulties that
I determined to revert to the old name of " Carpenteria^^ given
to this Foraminifer by the late Dr. J. E. Gray (Proc. Zool. Soc.
I. c), still retaining it in the family of Polytremata, and, tlius
abandoning that oi''^ Polytrema halaniforme''^ for " Corpenteria
halanifoiinis,^^ to make the new Foraminifer a species of this
genus under the name of Carpenteria monticularis^ which will
now be described.

= Carpenter ia

;

Carjyenferia monticularis^ n. sp.

(Plate XIII. figs. 9-12.)

IMonticular, with fuiTowed sides, jagged circumference and

apertural apex; sessile.

Composition calcareous, homogeneous
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(fio^. 9, rt^).
Surface even, uniformly
Colourless, translucent.
covered with pores, traversed by longitudinal grooves extend-r
ing from the summit to the circumference, indicating the limits
Aperture at the apex
of tiie chambers respectively (fig. dd).
large, ear-shaped or spiral {tig. 9, cc), leading to a vertical columella, around which the cliambers are situated, and into which
they ojicu alternately one after another, as they are successively developed on a spirally inclined plane extending from
Cliambers sac-shaped,
the ixise to the summit of the test.
conical, cylindrical or branched, dendriform (fig. 9, b), varying
uniformly traversed
greatly in size, form, and arrangement
throughout by large pore-tubes more or less closely apjjroxichamber smooth within, often presenting om<mated (fig. 12)
sule, on old specimens, a raised network in relief, dividing the
surface into an oblique reticulation whose interstices are irreSize about one sixth inch in diamegular in size and shape.
aperture about l-60th to l-30th inch in its longest diater
Pore-tube about l-1800th inch in diameter, varying
meter.
pore itself
in length witli the thickness of the chamber-wall
about l-5400th inch in diameter, or one third of that of the
;

;

;

;

tube.
JIab. ^Marine.

Growing on Tuhipora musica and Siderns-

trcea.

hoc. ? Australia &c.
Obs. The chief distinguishing character between this and
Carjnnteria balanifonnis is the presence of the reticular framework in the substance of the shell or chamber-wall of tlie latter,
within whose circular interstices the pore-tubes, although general at first, are subsequently circumscribed (fig. 13, «, h)\
Avhiie in C. monticxdaris tliere is no such framework, and
therefore the pores are dispersed generally and uniformly
throughout the structure (fig. 12). The oblique reticulation
"in relief" appears to be only in old specimens, as before
mentioned.
It difl:ers from Polytrema iitriculare chiefly in the
The genus
latter having a separate aperture to each chamber.
Dujardinia'''' by Dr. Gray (o^?. et loc, cit.) appears
termed
to be a specimen of Carpenteria halaniformis on MytiUcardia
variegata with this kind of oblique surface-reticulation, as above
So, perhaps, when more is known about this inmentioned.
teresting genus, all these forms, including Polytrema utricidare^
may be found to run into each other inseparably for the illustrations, viz. fig. 9, a, i, given of Carpenteria montictdains are
by no means representative of all the specimens that I possess,
which for the most part are extremely irregular in form.
The varieties in which the chambers are branched or dendriform in their outer two thirds (fig. 9, b) very much resemble
'"'•

;

new
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the chambers of PlnnorhuUna retinnculutti (Park.
.June.-i,
Trans. 18()5, \)\. xix. i\<^. 2) and some liniacinc turm.s of
Planorbulina from .Vu.stralia that 1 possess.
Like PlanorhuUna^ too, the pore-tuhnhition is very hirf^e and distinct in all the
species of Carpenteria that have come under mj notice, which,

l*hil.

Poh/trema miniacemn, mi,c^ht all ])erhaps in their
forms be reduced to a sinule plauorbuline fell commenciui:^ in an embryonal chamber (ti^s. 14-17), which is followed by a helical development subsequently lost in the accrvuline heap of cells that arc developed around it on passing
t<^^ether with

earlier

ultimate form.
it is not so easy to recognize the earlier forms of
Carpenteria as those of Poh/trema miniaceum (from the red
colour of the latter), there is the difference in form to help us
(compare fig. 11 with fig. 4, Ann. it Mag. Nat. Hist. 187G,
yol. xvii. pi. xiii.); and thus it seems desirable to give a description and representation of some minute specimens (three)
existing, in company with Carpenteria monticularis and Pol i/trema atriculare, on the S]}ecimen of Siderastra;a hearings BJelloiiJina afj(jref/ata.
These, which, having escaped notice before
they were detected by the microscope, had become more or less
injured, are situated on a patch of Wehhina whose moniliform
contort strings of chambers, composed of grains of white calcareous sand &c., contrast strongly with the delicate, ihin,
transparent, homogeneous, glass-like, foraminated film of which
the aggregated tests of tlie young Carpenter i(p are composed
^fig.Tl), the most ])erfect specimen of which is about l-(]()th inch
in diameter, and consists of a conical hollow pillar with circular aperture (fig. 11, a) rising from a great number of long
foraminated chambers arranged in a radiating manner around
its base, so as to produce a disk-like figure with jagged edges
caused by the luiequal extension of the chambers (fig. 11, l).
In each of the three specimens the last-formed or upper chambers are glassy and colourless (fig. 11, Z>), while the lower or
prcviou.sly formed ones (fig. 11, c) present a hair-brown colour,
arising apj)arently from dried brown sarcode within them.
Close to the patch of Wehhina &c. is a specimen of Bdelloidina arjijrecjata ; and there are many pieces of Poh/trema miniaceum and cinnamon-coloured gi'oups of P^auo/'&M/i'/ta.scattered
about the rest of the coral.
into

its

Althoui^ii

Polytrema miniaceum^ var. album.
Besides Carpenteria monticularis j the same piece of Tubired, cinnamon, and white varieties oi Polytrema miniaceum, all branched, and so like each other
that, but for the colour, no essential dillerence could be per-

pora musica bore s])ccimcns of
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ceived between tlicm ; while a young specimen of the latter
variety presented a distinet helical commencement from a primary or embryonal chamber, afterwards becoming lost in the
acervuline group around it (fig. 14), like one kindly sent to me
for examination by Dr. Carpenter ; also a cinnamon variety
presents a distinct embryonal cell, followed by an irregular helical development, finally surrounded by circles of chambers
with straight radiating partitions (fig. 15), such as I have before
Mag. Nat. Hist. 1876,
figured in Polytrema mimaceum (Ann.
vol. xvii. pi. xiii. fig. 2), where the confused centre is also no
So that they all
doubt an irregular development of the helix.
probably commence in this way; and Avhere the colour does not
assist, the irregular form of the chambers (fig. 14, h), together
with the smaller size of the tubulation, may serve to distinguish
the embryonic forms from those of Planorhalina.
Mag. Nat. Hist.
In my paper on the Polytremata (Ann.
t. c. p. 206) I have stated that I possess several specimens of
Australian Orbi'toHtes, " in which the chambers are charged
with embryos the latter are all ellijytical elongate." The
'^elliptical" form, I must say, always staggered me; but I now
find that the largest of them present a line running through the
long axis which, together with the presence here and there of
other minute Diatomaceee, seems to indicate that they are all the
frustules of a Cocconeis.
The parasitic habit of this species is
well known and it is not improbable that in a still more minute
form (for they only avea-age l-1800th inch in their longest diameter, with two to six in almost every chamber) they may
have got into their present position through the stoloniferous
apertures on the margin of the Orhitolites.

&

&

;

—

;

Planorlulina larvata (Parker and Jones, Phil. Trans. 1865,
])1.

xix. figs. 3, a, h).

The specimen

of Tiihlpora musica also bore specimens of
Planorhulina larvata^ in a young one of which there is a distinct helical development from a primary embryonic chamber,
aftei-wards followed by the usual forms (fig. 16); and in another
instance a discoid regularly formed Foraminifer was found
outside three distinct cells of Planorhulina vulgaris with their
peculiar apertures (fig. 17, hbb,cc), which had been developed
ifrom the last of the helical chambers (fig. 17, a).
To the

former I have before alluded, as well as to the helical development, at first, o^ Pulytremaminiaceum and from them we learn
that, however dissimilar the ultimate form of a Foraminifer may
be, they all commence in the same way, viz. from a primary
chamber or embryonic cell followed for a short distance by
a helical development. Thus, like all other organized bodies,
;

—

—

found

in

and

about Tubipora musica.
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be learnt beyond this from tlieir commencement
their ultimate forms respectively may be.
Tliat mystery of mysterious powers whicii presides over the
future deveh»pment, as well as the form of thiit develoj)ment itself, is ecjually hidden from us in the ocutn of all living beings
\\\ii latter until it nuikes its appearance, and the former probably

nothing
to

is

predict

to

what

for ever.

Hence all is unity in the beginning ; and when it is considered that it would take 75 years 10 months and 10 days to
ring the changes upon twelve bells or twelve varieties of tlie
the unit, at the rate of 10 changes per minute, it does not seem
strange that there should be so many varieties of living beings
on the face of the earth visual and auricular impressions con-

—

sidered correlatively.

The
found

interior of the

specimen of Tuhipora musica was also

to contain a great

number of

loose Foraniinifera, con-

sisting of:

Calcarina Sj)englen, C. hispida, and C. calcar.
2\'noporus baculatus, Ue Montfort, and T. vesicularisj Carpenter, varieties Jic/niphicricus and splueroidaUs.

ValvuUna (clavuline

varieties), CV/^Von-like, vermicular,

and

Textularian.
Orhitulifes,

PenerojjUsj

Orhiculina aduncaj Ileterosteginay

and Dactylopora.

The specimens

of Tinojjorus vesicularis are hemispherical

and spheroidal respectively, depending upon their growing
from a fixed or a free point if from the former, they are sesif from the latter, free and
sile and hemispherical (fig. 10)
:

spheroidal

(fig.

18)

— with

;

a radiated structure in each instance,

composed of conical columns of chambers

(fig.

20),

which

chambers, being alternate in adjoining columns, the circumferential chamber of one of the columns is only half-developed
(fig. 20, </, and 21, e), whereby the surface of the Ti'nojyorus
presents a pitted appearance, which, as the structure is very
much like that of Polytrema ininiaceum, might be taken for
apertures of a canal-system; but a short examination will show
that they only extend down to the next foraminated plate (fig.
21, e), and that Tinoporus vesicidaris has no pseudopodial
canal-system like that of Polytrema viiniaceumj but is cTependent entirely upon the foraminated plates of its chambers
(fig. 21, c) for communication between the centre and the cir-

cumference, or the interior and the exterior.
Dr. Carpenter should have adopted De ^^lontfort's name
of 2\'noponis for this genus, when he states (Introd. p. 223)
that De Montfort considered T. baculatus as a variety of "xVa«f-

Why
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[Calcarina)

Sjiou/Ieri^^ (which

mc

I sliall

show

it

to

be

that the affinities of
Tinoj>orus resicularis are more with Poh/trema mim'aceuniy
from which, again, it is markedly ditferent, as just stated, by
hereafter),

is

to

inexplicable,

seeiii"-

possessing nothing even analogous to the pseudopodial canalsystem of the latter.
There is as much difference between Tinoporus haculafus
and T. vesicularis as there is between Orhitoides and Orhltolites.
As Orhitoides dispansa, Sowerby, has a central
plane of nunimulitiform chambers arranged spirally with a
convex, vertical, radiating development on each side of other
chambers, of a compressed cellular form, intermixed with
columns of solid shell-substance ending respectively in
prominent tubercles on the surface and extending to the very
margin of the disk, so has Tinoporus haculafus all this arranged
around a trochoid spire. On the other hand, as Orhitolites
Mantellij Carter, has a central plane of orbitolititorm chambers
(see Carpenter, Introd. pi. ix. fig. 8, c' c c' c', and compare
with my figure, Ann.
Mag. Nat. Hist. 1861, vol. viii.
pi. xvi. fig. 2, h and fj) with a convex vertical radiating development on each side of other chambers of a compressed cellular form icithout the said columns of solid shell-substance, so
does the structure of Tinoporus vesicularis extend in a radiating
structure from an indistinct centre to the circumference (fig.
The only
20, h] also see Carpenter, op. cit. pi. xv. fig. ?>).
means that T. vesicularis has of communicating with the exterior is, as before stated, through the foraminated plates of its
chambers successively while T. haculatus has a distinct system of interseptal canals for this purpose (Carpenter, op. cit.
pi. XV. fig. 12).
All this the reader may find contrasted in two opposite eolumns of representations, side by side, in the Ann.
Mag.
Nat. Hist, of 1861 (vol. viii. pi. xvi.), which, so far as Orhitoides dispansa and Orhitolites Mantelli are concerned, was
all worked out by myself at Bombay in 1861, and published in the Ann.
Mag. Nat. Hist, before Dr. Carpenter's
' Introduction'
of 1862.
But Dr. Carpenter (Introd. p. 298,
&c.) has thought proper to dift'er from me
and therefore I
must leave the student of Foraminifera to decide which is right,
merely observing that it is not satisfactoiy to be criticized by
one whose observations show that he is not so well acquainted
Avith the subject as yourself.
Tinoporus haculatus of De Montfort is, as before stated, a
variety of Calcarina Spengleri.
Out of the specimen of Tuhipora musica have been obtained three species of Calcarina, viz.
C. Spienglerij C. hispida, and C. cahar, together with Tinop)orus

&

;

'

&

&

;

iJ

found in and ahont Tubipora musica.
hacnlatus.

has a

ICacli

troclioicl spire

circuniU'ri'iitial sj)ines arc

more or

of clianilx'rs, from
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which

less projected horizontally,

hut not all on the same jjlane, as they come from the chambers
of the trochoid] and all ])ossess columns of solid shell-substance
;
but whereas in Cdlmrind calcar the pores or tabulation of the

chambers open directly (tn the surface, in (J. Sj>t'nf/leri t\wy are
prolon^^'d into trumpet-shaped tubes whose open extremities
in juxtajiosition form the surface
and these in C. hispida are
Prolonged into points. " Hispida " is the designation given by
;

Mr. H. B. Brady

to this variety of

Calcarina (Q. Journ. Micr.

Sci. vol. xvi. p. 405, 1870), well represented by Dr. Carpenter
(Introd, ])1. xiv. figs. G vfc 7) ; while in Tinoporus baculntus the

pore-tubulation of the chambers of the trochoid spire is continued to the surface through columns of cell-like chambers
successively communicating with each other by pore-tubulation
as in all other cases of the kind.
The chambers appear to be
alternate in adjoining columns, as in Tinoporus vesicularis
but here the resemblance ceases for they are subtriangular or
lunate in the vertical section, and not sub-square as in T. vesicularis
nor have I been able to see that they comnumicate
with each other laterally in the same way as those of T. vesicularis (see fig. 21, rZ). All these may be minor differences but
when we find that Tinoporus hacuJatus possesses in addition a
distinct system of interseptal canals circumscribing the chambers of the trochoid sj)ire and apparently ojicniug at the ends
of the circumferential s})ines respectively, just as in O-perculina
arahica the canals of this system open on the surface of the
marginal cord, it seems natural to conclude that if Tinoporus
haculatus has no generic affinity with Calcarina it certainly
:

;

;

;

has none with Tinojwrus vesicularis.

On viewing the surfaces respectively of Calcarina calcar,
C. Spencflerij and C. hispida, one cannot help being struck with
their resemblance to similar ones on Glohigcrina and Planorbulina, wherein the simjjle pore-opening ia often prolonged
into a trumpet-shaped extension in the former, and a hispid or
pointed form in the latter.
Dr. Cai'pcnter evidently did not think the helix in Tinoporus

haculatus trochoid, or he would not have a})pHed the term
and yet in the exit (Introd. p. 227)
planation to plate XV., with reference to fig. 12, he states that
it is not distinguishable from Calcarina, using again the term
"median ])lane "=" equatorial." Now no trochoid can have
an equatorial or median plane ; and as fig. 2 is stated in the c:^:-,
])lanation to represent a " section of the central portion of T.
haadatus ])assing through the median ])lane," it seems to be'
for half the I'hambcrs still possessing their tubula-^
a mistake

" equatorial jtlane " to

;

;

Ann.

tt;

Mag. X.

Hist, Ser. 4. Vol. xix.

15

—
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On Foraminifera found

in

and about Tubipora musica.

tion sliow3 either that the section had not passed through the
" median ph\nc," or that the helix is trochoid, which is really
what the section does represent, judging from those that I have

made myself

of this Foraminifer.
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(figs.

Fig. 9. Carpentcria moniicularis, n. pp., on a portion of Tnhipora musica.
c c, apertures reh, branclied or dendritic form
a, simple form
spectively d, lines or grooves marking the septal limits of the
Chambers. Magnified four diameters.
square indicating the natural size.
jp///. 10. The same
a, prolonged tubular
Fiy. 11. The same: supposed embryonic form,
aperture ; b, last-formed or upper chambers foraminated; c, lower
fecale l-48th to l-l8(X)th inch.
or previously formed ones,
Fig. 12. The same portion of surface to show the uniform pore-tubulaDiagram, a, surface-ends of
tion of the shell same scale.
three pore-tubes, more magnified, to show the pore in the centre
respectively scale l-12th to l-1800th inch.
Fig. 13. Carpenteria balanifonms portion of surface of the shell, to show
the interrupted pore-tubulation, in contrast to that of fig. 12. a,
b, reticulated framework
c, surface-ends of
circulai- interstices
three pore-tubes, more magnified, to show the pore in the centre.
Same scale as the foregoing respectively.
Fig. 14. Poli/trema miniaceum, var. album portion of basal layer, to show
its commencement from an embryonic chamber in a helical form.
Scale
b, subsequently formed chambers.
fl, embiyouic portion
l-24th to 1-1 800th inch.
a, embryonic
Fig. 15. The same, var. cinnamojnum, showing the same,
Scale l-48th to 1portion b, subsequently formed chambers.
;

;

;

:

:

:

:

:

;

;

:

;

;

1800th inch.

showing the same, a, embrj'onic portion ;
subsequently formed chambers. Same scale.
Fig. 17. Planorbulina vulgaris, showing the same, but with the embryonic
portion a, outside the planorbuline chambers. 666, planorbiUine

Fig. 16. Planorbulina larvata,
b,

chambers

;

c

c,

their cnaracteristic apertures.

Same

scale.

Fig. 18. Tinoporus baculafus, var. sphceroidaUs, nat. size.
Fig. 19. The same, var. hemispharicus, on a portion of Tubipora musica,
nat. 8i:e.

Fig. 20.

(spheroidal variety), much magnified, to show: a,
natural surface
c, radiating columns
6, hemispherical section
of chambers d, incomplete chambers.
Diagram.
The same portion of the hemispherical section, more magnified,
showing:— a a a, chambers; 6 6, partitions of solid shell-substance;
c, foraminated or pore-tubulated plates
d, sides of the chambers
pierced by one or more holes of intercameral communication ; e,
incomplete chamber. Diagi-am.
The same, circumferential ends of three columns in juxtaposition, showing, a, the //(complete chambei", and 6 6, the foraminated or pore-tubulated complete ones ; coiTespouding with the
diagi-am below.
Valvnlina
?, textularian, nat. size
from the specimen of
Tubipora musica.
The same half of a horizontal or transverse section, seen from
within, to show (in the right half only, the other having been
left blaJik for convenience)
a, vertical view of the ends of the

The same

;

;

;

Fig. 21.

:

;

Fig. 22.

Fig. 23.

Fig. 24.

;

:

:

i
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pore-tubulation on the septum
h, laternl view of the same, exone third of the way tliroiif^h the wall uf the test c, the
remainiiifjr portion formed of grains of calcareous sand, in the
midsl of which is the continuation of the pore-tuhuhitiun in the
form of " labvriiitliic structure," here omitted for perspicuity
scale l-4Hth to 1-l^UOth inch,
il, surface-end of j)ore-tube, more
majrnitieil, to show the pore in its centre
scale l-12th to
;

tending,^

;

:

:

1-1 sooth inch.

N.B. It should here be remembered that as the chambers are
successively develoi)ed in Vulvulina, the septum presents the same
structure as the walls of the test
that is, that the upper or inner
portion is pore-tubulated, and the outer or lower one arenaceous.
The same portion of surface nnignitied, to show, «, the angular
pore-openings of the " labyiinthic structure " in the midst of the
sand-grains.
Diagram.
Lituola caiuiriensis, D'Orb., natural size.
The same magniticd view, to show
a, the large and small
grains of quartz sand respectively of which the test is composed
"
6, the enas of the pore-tubuhitiou or " labyriuthic structure
after slight abrasion of the surface.
Diagi-am.
The same: much more magnified, to show: «, the holes of intercameral comnmnicution in the septum bbb, the pore-tubulation
or " labyrinthic structure "' in the wiUl of the test ; c, pseudopodial aperture d, lines indicating externally the limits of the
chambers respectively. Diagi-am.
The same portion of fig. 28, d, more magnified, to show the
pore-tubulation or '• labyriuthic structure '' in the midst of the
sand-grains composing the wall of the test, a, pore-tubulation;
b, openings of the same on the inner surface of the wall ; c, dark
line indicating sarcodic lining ; d, surface, consisting of large
and small grains of quartz sand respectively, the latter forming
a kind of cement to the former.

—

Fig. 25.

Fi(f. 20.

Fii/. 27.

Fiff. 28.

:

:

:

—

;

;

Fiff. 29,
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By

Prof. J.

new Genera and Species of Indian

WuOD-Mason,

Assistant Ciu-ator,

Indian Museum, Calcutta.

Genus DanurIA,
Subgenus

1.

Stdl.

Danuria.

Danuria Thunhergi,

1.

St&l.

Hah. Port Natal.
2.

Danuria Bolauana, Sauss.

Hah. Zanzibar.
3.

Danuria

superciliaris, Gcrst.

Hah. Zanzibar.

15*
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Subgenus

2.

on two new

Pakadanuria, nov.

Eyes armed with a conical spine entirely surrounded by the
Legs the anterior ones long and
faceted corneal membrane.
slender, femora furnished with spines along their apical three
tibife long and very slender, spincd on the apical
fourths
half of their length (5 spines on the outer, 11 on the inner
edge) the four posterior ones very short, their femora strongly
:

;

;

trifurcate at the apex, prismatic, their crested angles spinulose

(the inner

and furnished
lar

or

flight'}

all

the

short

and lower ones) with triangular

Sup raanal plate broader than

foliaceous lobes.

shield-shaped.

Otherwise as in Danuria

known

species of

long, triangu-

Cerci foliaceous.
[q.

g.

D anuria

Organs of
Thunhergi),

which are African.

Paradanuria orientaUs,

sp. nov.

Body greatly elongated,
Stone-coloured.
$ (nymph).
Head horizontal, higher, or rather longer than broad;
linear.
forehead and face in the same plane, the former with a large
tubercle in the middle and with anotlier minute one between
this and the ocelli ocular lobes of the vertex armed each with
an obtuse tubercle representing the well-developed auricles of
D. Thunhergi^ the line of the vertex between these tubercles
;

slightly concave

;

facial

margin more produced

shield with

its

upper or posterior

in the middle than in the species

men-

Eyes each with a

conical spine, directed outwards and
slightly backwards, at their upper and outer angles.
Organs of flight not yet developed, but probably much
abbreviated in the perfect insect.

tioned.

Prothorax apparently much as in D. Thmibergi^ both in
shape and ornamentation, but longitudinally deeply grooved
on each side next to the lateral margins, and proportionally
Mesonotum and metanotum also longitulonger in the neck.

Abdomen linear, longitudinally carinate
dinally carinate.
above, the keel and the sharp projecting points into which it
is produced at the middle of the hinder border of each segment
(including the supraanal plate) increasing in strength and
supraanal plate triangular or short
size towards the apex
shield-shaped, its lateral margins being arcuate.
Cerci foliaceous, as long as the four terminal dorsal abdominal segments
taken together, spatulate in outline as seen from the side,
granulose, divided at the extremity into two rounded points
by a broad but shallow notch, their upper edge thin, sharp,
;

and exarticulate, their lowxr edge thick, transversely convex,
and obscurely segmented.
Anterior legs long and slender coxee as in B. Thunhergi-j
j

;
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temora similarly shaped, but armed for the apical three fourths
of their leui^th
tibiae very lotif^ and slender, of uniform width
and perfectly straight up to the base of the terminal claw,
armed with 5 spines on the outer edge, the basal two thirds
of which arc unarmed, and with 11 on the inner, rather less
than the basal half of which is unarmed.
Four posterior legs
very short the femora stout, slightly tapering at either end,
with a transversely convex rib on each siile Ixitween the upjjer
and lower crests, prismatic, with each of the four angles
slightly crested
the two upper crests minutely notched or
spinulose here and there, and converging apically to form the
strong triangular lobe that projects over the knees the two
lower ones are each also prolonged into a very sharp spine at
their apex
the outer of them is sim[)ly, rarely, and minutely
spinulose, but the inner is furnished with three subtriangular
foliaceous lobes
tibiae and tarsi slender and weak,
;

;

;

;

;

;

Male unknown.
Total length 53 millims.

length of antennas 12
;
height of
breadth of head 2*25 ; length of prothorax 15'33,
of which the neck is 4, width of prothorax at dilatation 2, at
base 1'33; length of meso- and metathorax 9; of abdomen 26,
breadth of abdomen 2; length of cerci 3'33, breadth of cerci 1
length of fore coxa 8*5, femur 11, tibia (straight portion) 7'5;
of intermediate femur 3'25, tibia 5 ; of posterior femur 4*75,
tibia 5*25 ; tai"si
all subequal, the intermediate ones the
liead 2*75

;

;

shortest.

Hub. Bangalore, Mysore. Collected by Private Thomas
Reedy of H.M. 45th Kegiment, from whom I have received
a number of interesting insects from the same district.
J,

Genus SCHIZOCEPHALA,

Serville.

Subgenus Didymocorypha, nov.
Antennte inserted and constructed
Schizocephala bicornis, but not thickened at
the base.
Head very narrow and enormously elevated, the
lateral or ocular lobes of the vertex being vertically prolonged
in the form of two slender gradually tapering cones, which are
in contact with one another throughout their whole length,
occupying the whole of the vertex, so that the median lobe of
this part is not developed and that the grooves bounding its
lateral lobes meet u[)()n the occiput at the basal junction of the
cones. Ocelli minute and hidden, just as in *S'. bicornis. The
face substantially as in this form and in Oxi/opldhalma chalyProthorax
bea.
Eyes perfectly lateral, but little salient.
narrow, with its sides subparallel ; its front and hinder mar5oc??/ slender, sublinear.

])recisely as in

—

—
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new

gins straight, their lateral angles only being rounded off; its
supracoxal dilatation and cervical groove hardly perceptible ;
its neck graduate, slightly narrowed behind the insertion of
the fore legs, then widening again slightly to its base; its
disk transversely convex, with a raised median line.
Organs
of fight ? abbreviated. Legs apparently constructed as in
Oxi/oj)JifhaInia gracilis.
Abdomen attenuated from base to
apex supraanal plate nearly as broad as long, shield-shaped.
Cerci enormously long and stout, ensifonn, segmented much
as in 8. hiconu's, consisting of a few close-packed ill-defined
basal joints, followed by eight distinct ones, gradually lengthening and narrowing from the first to the last.
;

Didgmocorypha

The

ensifera^ sp. nov.

immature individual ( $ nymph) from which the
above diagnosis has been drawn up measures
Total length 32 millims. height of head 8, of which the
horns are 5 breadth of head 2 length of antennae 16 ; of
pro thorax 6, of wliich the neck is 1'75, width of prothorax at
supracoxal dilatation 1*75
length of meso- and metathorax
taken together 5
of fore coxa 3,
of abdomen 15
of cerci 9
femur 4*5, tibia 2*5, tarsus 4.
Hah. I found the specimen in the flat country on the eastern
flank of the Eajmah^l hills at Teen Pahar, a station on the
East-India Railway, about 6 miles south-west of the town of
Rajmahal, on tall grass, probably Saccharum spontaneum^ in
single

:

;

;

;

;

;

company with
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;

S. bicornis.

Descriptions of

new Species of Conidae and Tere-

brida.\

By Edgar A. S.^riTH, F.Z.S., Zoological Department,

British

Museum.

In examining the
British

Museum

and Terebridae in the
several very interesting forms have been

collections of Conidse

observed which I have been unable to refer

to any described
Three of the Terebridai were briefly mentioned in
this Magazine (1875, vol. xv.), and were presented by Dr.
J. Gwyn Jeffreys, F.R.S.
and seven others, collected by
Colonel Pelly in the Persian Gulf, were most liberally placed
in the national collection by the late Robert M'Andrew,
Esq., F.R.S.
Conus hrevis, sp. nov.

species.

;

Testa breviter turhinata, superne acute angulata, miuutissime coro-

;

Species of Coiiida3

and

Tcrcbri(la3.
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nnta, striis distantibus suljpunctiitis (supcmo vix conspicuis ad
])asim coiifi'rtii)ri])Us) inscul])ta, all)a, dilute olivaceo-fusco irrop^uliiritcr maculata
spira brovissima, concava, apico acuta, alba,
maculis 5-(l fuscis radiant ilius (supra auf'ractus modo ultimos 2)
omata aiifract. 11, vix exscrti, miuutissimc ct pulchcrrimo ad
;

;

suturam coronati, striis duabus spiralibus ornati; aportura
angusta labrum supra vix incisum.
Long. 19 mill,, diam. max. 11.

alba,

;

Hah.

?

The specimen on

wliicli tliis species is founded may not
be quite adult but tlie characters are so distinctive as to warwant its being descriljcd. On close examination tlie irregular
maculatlons are seen to be of a pale olive-brown colour, longitudinally streaked with lines of a darker tint.
I do not know
of any species sufficiently closely allied wherewith to offer a
comparison.
;

.

Conns

croceus, sp. nov.

Testa angusta, olong^ato-subfusiformis, crocca
planiusculi,

liris

rioribus 2 (ea ad

spiroo anfractus 10,
;
spiralibus cincti, in anfr. inferioribus 3-4, supe-

suturam maxima,

in anfr. suporioribus nodulosa)
nltimus marginibus fere planis, costia
spiralibus 28-^50 fortibus, subacutis, sensim basira versus tenuioribus, munitus, ct lirulis longitudinalibus niimerosissimis in interstitiis conciunc clathratus
apcrtura linearis, angustissima.
Long. 27 mill., diam. max. 9.

spira recte conica

;

anfr.

;

ffah.

?

This species is at once recognized by its slender form,
its uniform deep yellow colour,
and by the strong spiral
acutish ribs (about thirty) encircling the body-whorl, the interstices between them being prettily sculptured by numerous
minute longitudinal lirations.
It is related somewhat to C.vimi'neus, five., in which, however, the transverse ribs are much finer, rounded, and more
numerous.
C. longurionisy Kiener, is another species of a
similar type.

Conus pro2-)inqnnSj

Conm

temmulcatus, Sowerby, Proc.
(name preoccupied).

sp. nov.

Zool. Soc. 1873, p. 14o, pi. 15.

f.

2

Ilah. j\Lauritius.

Mr. Sowerby described a species of Conns under the name
Proceedings of the Zoological Society,'
10, and again, in 1873, employs the
same designation for a second species
tenuisnlcadfs^ in tlie

1870,

p. 25(5, pi.

22.

'

f.

!

;
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Conus inconstanSj

sp.

nov.

Conus mageUanicus, Kiister (non Hwass), Conchylien, Cabinet,
f.

pi.

GO.

2-3.

transversim

Testa turbinata, superne subacute angulata,
lirata, livido-fusccscenti-rosea,

medio

fascia alba,

exiliter

macuKs

fuscis

spira
interrupta, et liueis albis fusco notatis ad basim cincta
turrita, breviuscula, alba, apice rosaceo et maeulis numerosis fuscis
;

radiautibus picta

;

anfract. 8|, primi 1|

convexi, cajtcri leviter

exserti, supra levissime excavati, spiraliter exiliter striati, sutura
;
aperlura augusta ; labrum superne vix iucisuni.
diam. max. 12|.
testa roseo-cocciuea, spira fasciaque mediana ut in typo

inaequali divisi

Long. 22
V'ar.

mill.,

praccedente.

Hah.

The

?

outlines of the body-whorl are slightly curved.

In
form this species is very like C. speciosissimus^ Reeve but the
absence of coronations and the difference of coloration at once
;

distinguish

it.

Conus fiiscomaculatuSj

sp. nov.

Testa oblongo- turbinata, subcylindracea, basi paululum attenuata,
dilute carneo-purpurea, maeulis quadratis fuscis seriatim digestis
ornata, ad extremitatem basalem carneo-rubesceus ; spira fusca,
concava; aufractus 12, spiraUter subtiliter striati, sutura albescente divisi, primi 6 exserti, basim versus angulati, caeteri planiuscuH anfract. ultimus superne obtuse angulatus (angulo albo),
triente superiore liBvi, inferius sulcis transversis validis subdistan;

tibus insculptus, sulcis longitudinaliter tenuiter striatis
costae
inter sulcos basim versus albo nodosa^ ; apertura pallide purpurea.
;

Long. 37

mill.,

diam. max. 16,

?
Bah.
This species has for its nearest ally C. lynceus^ Sowerby.
but the transverse sulcations towards
It is of the same form
the base are deeper, and the ribs between tliem are roundish
and nodulous, the nodules being whitish and separated by
;

rich

brown squarish

spots

between the sulcations are

;

Avhereas in

flat

C. lynceus the spaces

and simple.

Terebra melanacme^ sp. nov.
Ann.

&

Mag. Xat. Hist. 1875,

vol. xv. p. 415.

Testa polita, subulata, dilute fuscescens, infra Hiieam suturalem zona
alba, maeulis parvis castaneis interrupta, ornata
apex nigrescens
anfract. 14?, primi 2 convexi, laeves, scquentes 7-8 plani, longitu;

dinaliter leviter plicati,

caeteri plani, laeves

;

auf. ultimi

3 linea

Species o/'Conidaj

and

TereLrlilaj.

2i'."}

impressa obscura paululum infra suturam cincti
anfr. ultimus
quadratus ad pcriplnTiain zona angusta alba cinctus.
Loug, 17 mill., diani. 4.
;

Hub. Cape Siina, .Tajxin {Coinmatuler St. John).
Tlie above is probably the description only of the young
state of a hirgisli species ; but the characters are so distinctive that it is not, I think, very hazardous to describe it.
The
black apex, the smooth whorls, the white zone dotted with
chestnut below the suture, and the narrow white band round
the last whorl easily define the species.

Terebra tricincta, sp. nov.
Testa parva. su])ulata, nitida, cornea; anfract.

14, primi 4 politi,
medio concavi, cingulis 3 nodulosis (supremo
maximo cingulum infrasuturale constituente, medio mini mo
supremo fere contiguo, infimo prope suturam cincti
noduli
costis longitudinalibus numerosis gracillimis (in anfr. ultimo 17-2U

convexi,

caiteri

)

basi continuis) eonnexi
liris

3 nodulosis

;

anfr. ultimus quadratus ad peripheriam
basim versus altera simplici cinctus columella

et

;

;

inferne obli<iue coutorta,

callo tenui livido labro

juncta

;

canalis

brevis, latus.

Long. 11

mill.,

diam. 2^.

llah. Persian

Gulf {Colond

Pelhj).

The uppermost

of the three nodulous belts which encircle
tlie whorls is considerably the largest
the intermediate one
is merely a fine spiral liration, nodose at those points where it
is crossed by the thin longitudinal ribs.
;

Terebra persica J sp. nov.
versus apicem et
13?, primi 3 politi, convexi, cseteri medio conca\-i, costis longitudinalibus numerosis (in
anfr. ult. 15-20 ad basim attenuautibus) utrinque nodulosis
(uodulis superioribus majoribus cingulum infrasuturale partim
constituentibus) instnicti, ct lirulis spiralibus super costas continuis 3-4 cincti
cingulum (in cocbleis detritis supra nodulos
obsolete) crebre striatum; sutiu-a profunda; anfr. ultimus quadratus, ad peripheriam liris 3 cinctus, inferne teuuitcr striatus
canalis latiusculus, leviter
columella brevis, basi oblique coutorta

Testa parva,

subulata,

nitida,

corneo-albida,

anfract. ultimi basi purpurasccns

;

anfr.

:

;

;

recurvus.

Long. 12 miU., diam.

3.

Hab. Persian Gulf {Colonel Pelly).
Possibly the above may not be the dimensions of a fullgrown specimen but the style of the sculpture, which is constant in the twelve examjdes which I have examined, ia quite
The tine striation.'j
different from that of any other species.
;
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neio

of the infrasutuval belt and on the rest of the whorls, the three
or four spiral lirations which arc continuous over the ribs,
which are nodose at each end, are the chief points of peculiarity.

Terebra hathyrhaphey sp. nov.

&

Ann.

Mag. Nat.

Hist. 1875, vol. xv. p. 415.

Testa subulata, fusccsccns, costis nodulisquo albidis varicgata

;

anfr.

medio concavi, costis longitudinabbus utrinquo uodulosis (in anfr. ultimo 18-20, versus basim
sensim attenuatis medio nodulosis) instrueti, et cingulis duobus
nodulosis altero majorc infra suturam canaliculatam, altcro supra
lo, prirai

3 convex!, bcvcs,

ca^tcri

anfr. ultimus quadraticincti, striisque transversis paucis ornati
usculus ad pcripberiam zona albida obscura (in apertura fusca
distinctiore) ornatus, inferne coneinne spiraliter liratus ; columella
contorta, fusca
canabs recurvus.
Long. 25 mill., diam. 5.
;

;

Hah. Gulf of Yedo, Japan [Commander

St. John).
channelled suture, the nodulous broadish belt
below it and the narrow one above it, the nodules being connected by the upright ribs, are the chief points in the construction of this species. The coloration is rather obscure for most
of the examples I have seen have a slight chalky deposit on
them.

The deeply

;

Terehra alhozonatay sp. nov.
Ann.

&

Mag. Nat. Hist. 1875,

vol. xv. p. 415.

Testa subulata, dilute fusca, zona alba angusta ad anfractuum
basira cincta, et circa peripberiam anfr. ultimi zona alba ornata
anfract. 12, primi 2 laeves, convexi, coeteri fere plani, costis
longitudinabbus numerosis, gracilibus, obliquis (in anfr. ult.
19-20 versus basim attenuantibus) instrueti, incrementi lineis
striati, et sulco unduloso sjiirali insequaliter divisi, anfr. ultimus
rotundatus ; columella brevis ; canalis brovis latus paululum re;

curvus.

Long. 25
Ilab.

mill.,

diam.

7.

Matoza Harbour, Japan [Commander

St. John).

This species probably attains a much larger size tban the
above dimensions. The palish brown colour, with the narrow
white zone at the base of the whorls and that around the periphery, and the numerous oblique ribs, which are divided above

by

a fine furrow, are the chief peculiarities.
appears to be T. hadia^ Desh.

The

nearest ally

Terebra Pellyi, sp. nov.
Testa parva, subulata, dilute fuscescens vel purpurascens ; anfract.
12, primi 2 globulares, pobti, cseteri convexiusculi, costis longi-

;

and
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tudinnHltus Icvitor arcuntis (in nnfr. ultimo 12-15 versus hnsim
uttenuantibus) instnicti, ct sulco angusto, inter costas i)ra)cii)uu

suturam Bed
contigua cincti transvcrsimque obscure (iutordum obsolete)
anfr. ultimus circa poriphoriara sulcis 1-6 omatus
striati
apcrlura parva columella canalisijue breves.
conspic'uo ina:qualiter divisi, ct lira august a supra
ci

;

;

Long.

l.'J

Hah.

mill., diani.

rersiaii

.'3.

Gulf {Colonel Pdh/).

The two

or three spiral furrows, of wliich tlic upper one is
usually most conspicuous, around tlie periplicry well define
tliis s])ccics

and the

;

which

liration

fills

up the suture

is

also

remarkable.
Terebra Grayi^ sp. nov.
Terehra {p-acilis, Gray, Proc. Zool. Soc. 1834, p. 61 (name preoccupied
for a fossil species).
Non T. (/racilis, Reeve, fig. 131,= T'. spedubilis, Hinds.

Non

T, fnijiitu, Iliuds,

Soworbv,

i.

pi. 44.

f.

71.

Testa subulata, nitons, pallide cinerea, ad apieem basimqxio anfract.
subjJani (minirae
suhacutis, leviter
arcuatis, circiter 11, superuo levitcr nodulosis (in ani'raot. ultimo
versus basim evanidis) instructi, etlinca apirali profunda jiosterioro
inacqualiter divisi, striisque spiralibus numcrosis tenuibus inter
costas insculpti
columeUa basi obliqua, fusco-purpurea.

ultimi purpureo-fiisco tincta

;

anfractus

convexi), costis longitudinali])us,

IG,

distaiitibus,

;

Long. 24

diam. 4|.

mill.,

Hah.

?

Much

confusion has unfortunately hitherto surrounded this
Hinds associated with it a totally distinct species,
species.
applying thereto the name fricjata. Deshaycs continued this
mistake ; and Reeve, imagining he was correcting the error,
fell into a worse one liimself ; for lie has figured from Dr.
Gray's collection a small specimen of spectabilis of Hinds
under the name of gracilis. The specimen figured by lieeve
(f. 131)
was attached to a tablet in Dr. Gray's collection, in
company with the true type ; and thus, if Reeve had compared
the two shells with the original description in the Proc. Zool.
The distant ribs,
8oc., no such confusion could have arisen.
s])iral striation, cinereous C(»loration, and ])urplish brown base
of the true T. (jracilis are characters which in no way api)ly to
Reeve's shell, which has numerous ribs (fourteen), no spiral
striation, and is quite differently coloured.

Terebra [Myiirella) fuscdbasis^ sp. nov.
Testa parva, brcviter subulata, nitida, alba, zona dilute

suturam

cincta, ot anfract.

Iffives, politi,

ultimi

cactcri couvcxiusculi,

liasi

fusca

;

fiisca infra

anfr. 10, primi

IJ

supcrnc paululum constrict!,
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neio

longitudinalibus acutis (in anfr. ultimo circa 12 versus
peripheriam obsoletis) increraentiquc striis ornati, et sulco levi
supra costas continuo supcrne divisi anfr. ultiinus magnus, lira
columella fusca.
acuUi circa caudam cinctus
Long. 11 mill., diam. 3|.
costis

;

;

'

Hah. VQv^\iKnOvi\i [Colonel Pelhj).
This species has no spiral sculpture. The longitudinal ribs
and being cut across bj the narrow
are tliicker at the top
transverse furrow a little below the suture, the appearance of
a narrow infrasutural belt is thus produced.
;

Terehra [MT/urella] fuscocincta, sp. nov.
Testa parva, subulata, nitens, albida vel cornea, lineis dnabus fuscis
cincta, altera satnratiore paululum infra suturam, altera fere ad
anfractuum basim anfract. ultimi basis fusca anfr. lU, eonvexi;

;

infra suturam

usculi,

leviter

constricti,

costis

acutis,

validis,

ultimo circiter 10
columella brevis cauda

arcuatis, supcrne subtubercularibus (in anfr.

vix ad basim attenuantibus)
lira distincta cincta

;

iiistructi

;

;

canalis brevis, latus.

Long. 8 mill., diam. 2.
Var. anfr. planiusculis, costis

rectis munitis.

Bab. Persian Gulf {Colonel Pelly).
This species is coloured somewhat like inimilio.^ but is at
once distinguished from that form bj the absence of the transThe upper
verse striation and by the existence of fewer ribs.
brown line or band is quite at the top of the whorls mpumilio,
whereas in the present species it is a little below the suture,
colouring a slight depression or constriction which exists there.
The variety is allied to tenera, Hinds, which, however, is
shorter, has fewer ribs, and wants the brown line near the
base of the whorls and that around the periphery.
Terehra [Myurella) MacAndrewii, sp. nov.
Testa parva, breviter subulata, parum nitida, albida, zonis duabus
(supera paululum infra suturam purpureo-nigricante, infera aliquanto suturam supra fuscescente costis albidis fere interrupta)
cincta anfract. 11, convexiusculi, superne leviter constricti ; costis
longitudinalibus parvis superne impressione spiral! levi divisis
(in anfr. ultimo 12-13 basi scnsim attenuatis) instructi, et striis
gracdlimis, creberrimis, spiralibus ornati ; anfr. ultimus zona
tertia fuscescente infra peripheriam cinctus ; columella brevis, purpurascens labrum aliquanto exj^ansum canalis perbrevis, latus.
Long. 13| mill., diam. 4.
;

;

;

Hah. Persian Gulf [Colonel Pelly).
This is one of the very numerous and beautiful species presented to the British Museum by the late and deeply lamented

;;
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Robert M'Andrew, Esq. Tho slif^lit l)lackisli j)ur))le dopmssion, a littlo' bolaw the suture, (bvl(Iin<; the loii^itmbnal ribs,
forms an obscure luxbdous int'rasutural belt. The three ex-

which are interrupted by the whitish
within the aperture in the form of three series

terior coloured bands,
ribs, are visible

of squarish spots.

Terehra {Mi/ureUa), cof/nata, sp. nov.
Testa subuliita, dilute fuscescons

aiifr. ]2. primi 2 laivcH, convcxi,
planiusculi, costis longitudinalibus rectiusculis (in
anfr. ultimo circa 12 basi productis) instructi, et supeme sulco

lilacei,

;

cajtcri

parvo

spirali inter costas piwcipuo conspicuo insculpti, lirisque
transversis supra costas subobscuris cincti
anfr. ultimus (juadratus, ad pcripheriam zona aui^usta albida inconspicua ornatus
canalis brevis, alitjuanto recurvus.
;

Long. 14

mill.,

diam.

li^.

Hah. Persian Gulf {Colonel Pell >/).
Allied to polj/r/)/rata, Desli. but the transverse sculpture of
the latter is coarser, as is also the infrasutural sulcus or punctured line.
;

Terehra [Hastula) rufopunctata^ sp. nov.
Testa subulata, nitcns, pallide olivacea, infra sxituram zona angusta
alba, et infra illam zona sccunda li\ida cincta, et supra zonam
albam punctis pluribus, parvis, nifis, notata anfractus 12, primi
duo la?ves, vitrei, convexi, ca-tiri plani, cos'tis vel pbcis tenuibiis
numcrosis, acutis, versus basim anfractuum evauidis, ornati,
anfr. ultimus circa peripheriam albo
Butura obliqua sejuncti
zonatus, et infra illam zona livido-fusca cinctus ; apertura parva
canaUs brevissimus, latus, levissime recurvus columella medio
leviter arcuata, ad basim carina unica succincta.
Long. 22 mill., diam. 5.
;

;

;

:

?
Hah.
This species must not be confomlded with sirigillata, L.,
to which it has considerable likeness as regards the coloration.
It may be at once distinguished by its acute plications, which
do not extend to the bottom of the whorls, whilst those in
the old species are quite flat and reach from suture to suture
and the body-whorl of the former is shorter than that of the
•

latter.

Terehra {Hastula) confiisa^ sp. nov.
Terebra cinena, Iliuds (not of
lioruin, vol.

T. aciculhia
vol. xii.

f.

i.

pi. 4').

(part

),

f.

Bom), Sowerby's Thesaurus Conchy-

l."?0.

Ke eve

(

not of Lamarck),

121, d; varieties,

f.

121, c

Conchologia IconicA,

&/.

In the 'Annals and Magazine of Natural History,' 1873,

—
On new
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vol. xi. p. 262, I made a few remarks on a species of Terehra
which had been referred by Messrs. Deshayes, Hinds, and
Since writing the
l\eeve (partly) to T. acieuh'na, Lamarck.
paper referred to I have had occasion to reexamine this species,
and find that it is not in ftict the Lamarckian shell. In his
diagnosis, which appears almost as if it were extracted from
Bom's description of 2\ cinerea (' Index Musei Vindobonensis,'

267) from the similarity of language, he gives " albidocinerea " as the colour of tlie species, which evidently in no
way applies to the present species, which is of a more or less
ashy-brown colour, banded with white beneath the suture, and
also longitudinally streaked with brown, and has a white zone
around the last whorl a little below the middle, which is
also distinctly seen within the brown aperture.
p.

,

!RI. Deshayes, in the second edition of Lamarck's ' Animaux
sans Vertebres,' vol. x. p. 250, remarks that Lamarck was
wrong in changing Born's name cinerea to that of aciculina
if his shell was the same as that of this author, and he considers
Born's species identical with that described by Lamarck under
This, however, is a palpable
the name of T'erebra ccerulescens.
mistake for the latter is a smooth shell without any striation or
plication beneath the suture, differently coloured, and has the
sutures indistinct (" suturis obsoletis," Lamarck), which
arises from the fact of the whorls being encircled by a narrow
callosity just above, but contiguous to, the sutm*e, which
peculiarity induced me to found the subgenus Imjmges for
this and a few other species possessing the same charac;

teristic.

The synonymy
follows

of

T.

and

ccerulescens

T.

cinerea

is

as

:

Terehra {Impages) ccerulescens j Lamarck,

Animaux

Kiener, Coq. Viv. pi. vl.
sons Vert. ed. 2, vol. x. p. 245
Sowerby, Thesaurus Conch, i. pi. xlii, f. 29 j Keeve,
a-c
Conch. Icon. xii. f. 20, a^-c.
liuccinum hccticum, Linn, (part), Syst. Nat. ed. 12, p. 1206,
Limax fusca, Martyn (part), Universal Conch, iv. pi. 121. fig. on left.
JBuccinum niveinn, Graelin, probably = 5. bifasciatum, Dillwj'n.
Var. — T. nimbosa, Hinds, Thesauius Conch, i. pi. 42. f. 21
Reeve,
/. c. f. 37
Kiener, I. c. pi. 6. f. 12, d, and pi. 7. f. 12, e (as cceruf.

;

12,

;

;

;

lescens, var.).

Hab. Tahiti, Philippine Islands

;

Red

Sea.

Terehra {Hastula) cinerea^ Born.
Siiccinum cineretim, Bom, Mus. Vindobon. pi. 10. f. 11, 12.
Terebra cimrea, Reeve, Conch. Icon. xii. f. 6o.
T, aciculina, Lamarck (not of Hinds or Reeve), Anim, s. Vert. ed. 2,
x.p.2.jO.

—

!

On some new and jk'CuUui'
\'iir.=

7'.

castinwa, Kiencr,

/.

c.

pi. 7.

f.

Mullusca.

14.

Var.= 7'. laiiriua. Hinds, Tlitsjiurns Conch, i. pi. 42. f.
\nr.= T. stylata, Ilind.x, /. c. pi. 44. f. 7'.>.
Var.= T.jamaiceusis, C. 13. Adauis, Contrib. Conchul.

Hub. West
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27.
i.

p. 58,

Itulies.

XIX.

Xtw and peculiar MoUusca of the Patellidse and other
Families of OiUitropoda procured in the
Valorous
Expe'

dition.

]jy J,

GwYN

'

Jeitkuys, LL.D., F.R.S.
Patellidse.

Tectura rubella^ Fabrlcius.
Patella rubella, Fabr. Fu. Gr. p. 380.

Body

greyish-white, witli numerous and close-set bro^vnish
head semicircular mouth concave, opening
horizontally, and puckered
mantle thick
tentacles awls]ia])ed, contractile, with blunt tips
eyes small, black, sessile
on the tentacles at their outer base foot oval. Sluggish.
Godhavn, 5-20 fms. ; Station 4, 20 fras. ; 5, 57 fms.
(dead) ; Holsteinborg, 3-12 fms.
Greenland (Fabricius and
others).
Spitzbergen (Torell)
Tromso, Norway (M. 8ars).
Labrador (Packard, jide Whiteaves) ; Newfoundland (Verstreaks in front

:

:

:

:

:

:

!

kriizen)

Young

have a butotn-shaped (and not a spiral) apex,
and longer end, as in Lejjeta but
in the latter genus the apex is spiral.
The apex is strongly
striated lengthwise, and resembles that of Ancijlus.
In a Greenland specimen, which I received from Dr.
Murch, I found two fry with perfect shells enclosed in the
concavity of the foot.
Perhaps T. rubella may be the type of
a distinct genus (say Ertjinus, from one of tlie Argonauts). I
see no reason for changing tlie opinion which I expressed in
the third volume of 'Britisli Conchology,' p. 246, for retaining
the generic name Ttctura in preference to tlie later and objectionable name Acnuca, although Mr. Dall and the Kov. J. E.
Tcnison Woods prefer to use Acmoia.
shells

which turns

to the broader

Lepeta

j

O. F. Miillcr.

cceca,

Patella caca, O. F. Miiller, Zool. Dnn. Trodr. p. 237. no. 28G(5.

Body

of a pale yellowish colour, pinkisli about the head

mouth round, opening vertically mantle thick
shaped, and thick eyes none foot oval, stout.
:

:

:

:

tentacles

:

awl-

;

!
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Station 1, 175 fms.
3, 100 fms.
Holsteinborg, 35 fms.
St. 13, 690 fms.
Circumpolar, and ranging southwards to the west coast of
Scotland, Cape Cod, aiid North Japan, at depths of from 4 to
also widely distributed in the Pliocene and
100 fathoms
newer Tertiary strata of northern regions. The apex in the
young is spiral, incurved, and deciduous, and it resembles
that of Propilidium
but in the latter the spire is persistent
and has two turns instead of one ; and L, ccvca wants the
internal septum.
5,

57 fms.

;

;

;

;

;

;

Ptopilidmm

ancylo'ides, Forbes.

PatcUa ? anct/hides, Forb.in Ann. Nat. Hist.

Station 12, 1450 fms.

vol. v. p. 108, pi.

ii. f.

10.
'

Lightning

one dead specimen.
Porcupine Expedition, 1869, Avest
coast of Ireland, 90-1366 fms.
1870, Bay of Biscay, 2201095 fms. British and Scandinavian. Mediterranean, off Rinaldo's Chair, 60-160 fms. Bay of Naples, 60 fms. (Acton)
It is the BosfrisejJta parva of Seguenza, a Pliocene fossil of
Expedition, 189 fms.

'

;

'

'

:

Sicily.
Fissurellidae.

Puncturella profundi *, JefFr.

Shell

conical, with

a roundish-oval outline, thin, semisculpfio-e, numerotis longitudinal

transparent, of a dull hue

and equal-sized

strige,

and

:

more numerous but minute and

still

less raised concentric stria?, the intersection of Avhich causes

a

very fine and delicate cancellation and a beading of the longitudinal strijE
coZo?//' brownish-white, becoming pale yellowish
in dead specimens
heak smooth, incurved and twisted to the
left, forming a minute spire of one whorl and a half: slit pearshaped mouth roundish-oval mairjin very finely scalloped
inside glossy and somewhat nacreous plate or septum large,
triangular, thin, placed vertically in the middle, and occupying
the lower third of the inside, so as to separate the anterior
from the otlier half; it is not a vaulted sheath as in P.
noachina^ nor does it cover (although it apparently protects)
the slit or opening at the top.
B. 0*2.
L. 0*25.
Station 12, 1450 fms.
dead specimens.
Porcupine
Expedition, 1870, coast of Portugal, 740-1095 fms.
I have described the shell from a
Porcupine specimen.
This differs from P. noachina in the size, shape, texture,
sculpture, slit, and internal plate.
It belongs to the genus
:

:

:

:

:

:

'

'

;

'

* Inhabiting the depths of the

'

sea.

:

some new and peculiar MoUusca.
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Fissurisepta of Se^^uenza (Ann. d. Accad. d. Aspir. Nat. 3*
but the only character which distinguishes
ser. vol. ii.)
Fiasurisepta from Puncturella is the shape of the internal plate
Tlie spire in Fissuri'se/tta is usually deciduous or
or septum.
worn away. Tlie present species is allied to anotlier undescribed species (f/ranulosa), which I dredf^ed in the
Porcupine Expedition of 1870 at a depth of 292 fathoms, and at
Drobak in Christianiafiord at 60 fathoms. In that species the
longitudinal striae are closely beaded, and there are no concentric or transverse striae.
P. papillosa and P. rostrata of
Seguenza are two other ' Porcupine species, and were found
by Professor Seguenza in the Pliocene formation at Messina.
The sculpture in all the species varies in being more or less
coarse or tine, and is sometimes absent.
;

*

'

'

Scissurellidze.

ScissurtUa cn'spata, Fleming.

Mem.

ScissureUa crispata, Flem. in

"NVein. Soc. vol. vi. p. 385, pi. 6.

3.

f.

one living specimen.
British and
Station 5, 57 fms.
Scandinavian coasts, 7-300 fms. Greenland (Moller, Torell).
Labrador (Principal Dawson, Jide
Spitzbergen (Torell).
Packard). Gulf of Gascony, 40-80 fms. (De Folin). 'LightPorcupine Expedition,
ning Expedition, 170 and 189 fms.
1869, west of Ireland, 164 and 173 fms.; one specimen is
intermediate in size between the Scotch and Scandinavian
forms
1870, Bay of Biscay, 220-1095 fms. MediteiTanean,
51-207 fms. Fossil in the Pliocene formation from Norway
;

'

'

'

;

:

to the

^gean

archipelago.

Lov^n is evidently the same as our species,
and ditiers in its much greater size only. I dredged it at
Drobak in 1869, and subjoin a description of the animal.
S. anrjulata of

Body milk-white, with a yellowish-brown tinge in front
tentacles conical, ciliated
head thick, snout-shaped
eyes
small, on the outer base of the tentacles: foot bilobed and
double-edged in front, abruptly pointed behind tail or extremity pinched up, and grooved underneath pedal Jilame ats or
appendages as in Trochus, but more numerous (8 at least on
each side)
they are angular and finely ciliated ; each fila:

:

;

:

;

The slit
its base a white globular eye-spot.
faices worm-shaped,
serves for an anal or excretory duct
long, and of a dark brown colour, visible through the shell.
Operculum chitinous, thin, and niultispiral, with a central
nucleus.
The animal was shy or delicate, and died soon after
being put into a glass phial of sea-water.
ment has

at

;

Ann.dL-Mug.X.Uist.

Ser. 4.

Vol.

yi'ix.

16

:
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I regard S. osjjcra of Philippi as a variety of tlic present
The height of the sjnre is an nnrcUable character.

species.

Scissin-eUa tenuis *, Jcffr.

Shell forming a depressed cone with an expanded base,
sloping to the pcriplicry and slit, very thin, scarcely semiscuJj/fure, extremely numetransparent, and rather glossy
rous and fine curved longitudinal striic, and equally numerous
and fine concentric or spiral stria?, which by their intersection
cause a regular but minute cancelh\tion ; the concentric striae
at the base are stronger and more distinct than the longitudinal striffi the sculpture is of course interrupted by the perisjyire greatly
colour pearl-white
pheral slit and groove
ichorls 5, somewhat flattened below the suture ;
depressed
the last enormously exceeds in size all the others put together:
slit central, long and broad
groove also broad, marked across
by regular but rather distant curved stride edges sharp and
upturned
mouth obliquely oval outer lip thin inner lip
folded back and curved
pillar nearly straight, having a
twisted fold in front of the umbilicus, which is small and
narrow. L. 0-25.
B. 0-2.
Station 12, 1450 fms. ; two dead and imjierfect specimens.
This differs from S. crispata and its varieties in its depressed
shape, thinner texture, more delicate sculpture, the larger size
of the last whorl in comparison with the others, the pillar
being furnished with a fold, and in its narrower umbilicus.
:

;

:

:

:

:

;

:

:

:

:

Trochidae.

-Cyclostrema hasistriatum

f, Jeffr.

Shell somewhat globular, resembling in shape a small
Trochus of the Margarita section, thin, semitransparent, and
glossy

:

sculpture,

which cover

more

or less

numerous and

fine spiral striae,

different parts of the surface in different speci-

mens

sometimes they occur on the base only and encircle
;
the umbilicus, being in that case stronger
at other times the
upper Avhorls have a single ridge-like stria at the top, so as
to give an augulatcd appearance to the crown or summit
in
the young the umbilicus is suiTounded by a strong keel-like
stria
colour whitish
spire raised
ichorls 4, swollen ; the
last occupies three fourths of the spire
the first or topmost
whorl is rounded and blunt suture deep mouth circular,
slightly angular above
umhilicxis rather naiTOw, but deep
;

;

:

:

:

;

:

:

:

* Thin.

t Striated at the base.

some new and peculiar MoUusca.
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G or 7 wliorls, wliicli arc divltlcd
B. 0-1.
Station 13, GOO t'lns.
a siiii^flc yoinif^ and livinp^ sj)ecinien.
Li<,ditnin^ Expedition, 189 tins.
rorcupine Expedition,
1SG9, between the Orkney and Faroe Isles, 290 fnis.
1870,
coast of Portugal, 740-1095 fms.
Lofoten Isles, 200-300
fms. (G. O. Sars, as " C. nitens " of M. Sars)
Ber-en

bj

raised

liiu's.

]..

liuvlnp^

0-125.
;

*

'

'

'

:

;

50-400 fms,
J\rAndrew) Drobak

(Friele)

district,

;

Upper Norway

(Lilljebory,

(\'erkruzcn).
Tiie description has been taken from Norwegian specimens.
I would have substituted for hasistriatum another specific
;

name

but the present name has been adopted by Weinkauff
Catalog der im ciuopiiischen Fauncngebiet Icbendcn
Meeres-Coiiehylien,' as well as by Fridc in his
Ovcrsigt
over de i Ber'a^is Omeo-n forekommcndc skakhT2:te JMollusin

;

his

'

'

on my authority. Probably C. kevi's of iSearles Wood,
from the Coralline Crag at Sutton, which he refers to the
Deljihimda Icrvis of Philippi, may be the young of the
ker,

present species.

Philippi's species

is

unquestionably C. ser-

liuIoiJes.
is not so globular as C. Cutlerianum, and
comparatively gigantic the sculpture is coarser, and the
operculum is smooth.

C. basistriafum

is

;

MoUeria
Margarita

? costulata, Miill.

costulata, Moller.

Ind. Moll. Groenl. p. 8.

Body white, -with a faint tinge of crcamcolour or pale
yellowish : head small and short, semicircular, and resembling
mouth, vertical,
that of the section Ma}'(jarifa of Trochas
tentacles elegant and feacontinually opening and shutting
e?/es rather large and round, placed
thery, but not ciliated
on small bulbs or tubercles at the outer base of the tentacles
foot broad, squarish and double-edged in front, angular or
bluntly pointed behind
the uj)per part of the foot has tentacular processes or filaments (four on each side), as in Trochus,
which, however, are not ciliated in Molleria costidata, but are
notched at the edges, and are conical and short none could
be detected in front of the foot, as stated by Moller in his
Ilis words arc *' Margaritis quidem alfinis, ab
description.
illis propter peristoma continuum aperture et pedem animalis
The animal crawls
antice filamentis obsitum diversa est."
rather quickly, but painfully.
Ilolstcinborg, 10 and 35
Station 4, 20 fms.
5, 57 fms.
fms.
Greenland (Moller). Iceland and Spitzbergen (Torell).
'Lightning' Expedition, 170
Oxfjord, Finmark (M. Sars).
'

:

:

:

:

:

;

;

;

IG*

"
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Labrador (Dawson, ^fide Packard). St. John's Harfms.
Fossil in Norway, Swebour, Newfoundland (Verkriizen).
den, Scotland, and the east of Ireland.
The genus Molleria differs from Turbo in the same way
that Cyclostrema does from Trochus^ i. e. in having a complete
In Molleria and Turbo the operculum is calperistome.
careous, in Cyclostrema and Trochus it is chitinous.
Trochus cinereus, Couthouy.
Turbo cinereus, Coutli. ia
f.

Boston Journ. Nat. Hist.

vol.

ii.

p. 09, pi. 3.

9.

Body yellowish-white head semicircular and hood-like,
notched at the outer edge it is furnished with a small triangular lappet or flap on each side tentacles cylindrical and
eyes small, black, placed on
thread-shaped, finely ciliated
foot thick,
short bulbs at the outer base of the tentacles
squarish in front and bluntly pointed behind it has 6 cirri
or filaments on each side, which are ciliated like the tentacles,
:

;

:

:

:

;

and lengths.
15-25 fms. Station 4, 20 fms. 5, 57 fms.
East Greenland
West Greenland (Moller and others).
Iceland
Spitzbergen, 5-15 fms. (Torell, Kroyer).
(Mobius).
Norway, 10-130 fms. (Sars and
(Steenstrup and others).
PorLightning Expedition, 170 fms. (dead).
others).
cupine' Expedition, 1869, 173 fms. (dead). Eastern coasts
of North America, from Mackenzie River southwards to Cape
Fossil in
Mexico (British Museum).
Cod, 7-150 fms.
Norway and Sweden, Shetland, Scotland, Ireland, and Berwick Bay.
A Spitzbergen specimen of the variety Grosnlandica, MolSpecimens vary in the
ler, measures f of an inch in breadth.

and are of

different sizes

Waigat

Strait,

'

;

;

'

'

height of the spire as well as in the character of the sculpture.
The outer layer in one of my Greenland specimens having
been mostly removed by erosion, the surface of the inner
layer presents a pearly appearance.
Fabricius appears to have considered this species a variety
of his T. cinerarius (not Linnd's species of that name), which
is the T. Groinlandicus of Chemnitz. Broderip and Sowerby's
specific name striata (1829) has precedence of Couthouy's
(1839) by ten years ; but we have already a Linnean species
It is possibly the Margarita arctica of
of the same name.
although his description in the Appendix to Sir
Leach
John Ross's voyage (1819) is too vague for determination,
and may apply to T'. Grcenlandicus it is " M. purpurascente
carnea tenuiter striolata, operculo testaceo."
;

—

;

;

some nexo and peculiar Mollusca.
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and a fow otlior species wliich are common in
because 1 am able to give a description of the

animal.

Trochus umhilicah's, Broderip and Sowerby.
Marqarita
p. "an.

iitiibi/icah's,

Brod.

&

Sow.

in Zool. Jouni. vol. iv. 1829,

Davis Strait (Warham and Harrison,
Wellington Channel (Belcher). Lancaster
Sound (Sir J. C. Ross). Loom Bay, Spitzbergen (P^aton)
Arctic Expedition, 1875, F. Pierce Bay, N. lat. 79° 25',
15 fms.
Fossil in
Discovery Bay, N. lat. 81° 41', 5^ fms.
Kane Valley, N. lat. 82° 88' (Feilden)
Body yellowish head horseshoe-shaped and prominent
tentacles thread-shaped, covered with very fine and close-set
cilia
ei/es on small bulbs at the outer base of the tentacles
foot long and slender pedal filaments numerous, ciliated like
the tentacles, each filament provided with an ocellus or eyespot at its outer base
there are six on each side, and several
other smaller (some of them double) filaments at the end or
tail of the foot.
The animal diflfers from that of T. Groenlandicus (which is found with it) in having shorter and less
slender tentacles, and in T, Granlandicus being destitute of
Station 4, 20 fms.

Hancock).

^/idc

!

!

;

!

:

:

:

;

;

caudal filaments.
It is Moller's variety Icevior of T. GroenJandicus ; but I
believe they are distinct species.
I have specimens of each
from Spitzbergen agreeing in size and the height of the spire.
2\ umhilicah's has a more expanded shape and thinner texture;
and the umbilicus is always more open and wide. The sculpture varies in both.

Not T. umbilicalis of Da Costa, which is T. umhilicatus of
JMontagu, and T. ninhilicaris of Pennant, but not of Linn^.
Such a ringing of the changes is inconvenient.
Trochus olivaceuSj Brown.
Turbo olivaceus, Brown, lUustr. Brit. Conch. 1827,
(no pajre).

pi. 4G.

f.

30, 31

Body milk-white head semicircular, finely and regularly
notched in front, and having on each side a small triangular
tentacles thread-shaped and slender, covered with
lappet
cj/es placed on small bulbs at
close-set and microscopic cilia
foot broad, rounded and
the outer base of the tentacles
double-edged in front, bUnUly ])ointed behind appendages 3
on each side on the u])i)cr ])art of the foot, shortish, finely
:

:

:

:

;

cjliated like the tentacles.

Animal

active.

Station .3, 100 fms. 4, 20 fms.
5, 57 fms. ; Ilolsteinborg,
United States, north of Cape
10 fms. Greenland (MoUcr)
;

;

!
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Cod
ISTova Scotia, Xe\Yfoiindland, and Gulf of St. Lawrence !
Arctic
Wellington Channel, 78 fnis. (Belcher)
Expedition, 1875, N. lat. 81° 41', 5^ fms. F. Pierce Bay,
N. lat. 79° 25' (Feilden)
Spitzbergen, 25-40 fms. (Torell) !
Norway, 350-400 fms. (Verkriizen).
Skye, 20-30 fms.
(MMndrew)
Fossil: Greenock (Ker,j^6?e Brown); Udde^-alla (Crosskej and Robertson)
Height of spire variable. The minute spiral sculpture was
not noticed by Brown or Moller.
This is the Margarita ay-^entoto of Gould (1841), il/. ^Zauca,
Moller (1842), and M. Harrisoni oi Hancock (1846); latter
two from the types.
!

!

;

!

!

!

Trochus Vahli, Moller.
Margarita

Vahlii, Moll. Ind. Moll. Grcenl. p. 8,

Holsteinborg, 12 fms.
4, 20 fms.
Amondsen). Spitzbergen (Torell)
" One of sea's rich gems."
Station

;

(Moller,

Greenland

!

Littorinidse.

Littorina ohtusata, Linne, var. littoralis or limata.

Godhavn and

Holsteinborg.
Littorina palliata^ Say, and L. limata^
Loven, may be regarded as local and arctic varieties of the
first-named species.
I noticed this in the list of shells for
Captain Burton's work on Iceland. Nerita littoralis^ var.
Fauna Suecica'), is probably
(/3 in the second edition of the
a variety of Neritina Jluviatilis. L. rudis is even more poly-

Nerita

littoralis, L.,

'

morphous than L.

ohtusata.

Rissoa arenaria, Mighels and Adams.
Cingula arenaria, Migli,
p. 49, pi. 4.

&

Ad. in Boston Journ. Nat. Hist.

iv.

(1842)

24.

f.

Body

yellowish-white, with a faint tinge of pink: head
tentacles clubeyes placed on the outer base
sha])ed, ciliated at the tips only
of the tentacles foot long, slender, rounded and double-edged
in front, bluntly pointed behind ; no caudal filament could be

snout-like, rather long, and cloven vertically

:

:

:

detected.

Godhavn, 5-20 fms. Station 4, 20 fms. Holsteinborg,
10-35 fms. Greenland (Eschricht,- and coll. Moller)
Casco
Bay, United States (Mighels and Adams). Newfoundland,
Spitzbergen (Torell)
and Vadso in Finraark (Verkriizen)
Bohuslan, 30—40 fms. (Lov^n, as Bissoa Jeffreysi)
Smaller and more conical than U. castanea j the colour is
;

;

!

!

!

!

L
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pale yellowish-brown, instead of dark chestnut
and some
Bpecimens are ^' su]ji)licate lungitudiually," as described by
]\li<^hels and Adams.
;

The

Stimpson changed the

late rrot'essor

specific

name

to

on the ground that this species "was not the Turho
arenarius of ^lontagu but no shell of that name was even
mentioned by ^loutagu.
Helix arenaria of Matou and
Rackett {'Turbo arenarius of Turton) is Odostomia decussata.
Mif/heLfi,

;

Rissoa casfanea, Moller.
Hissoa casianca, Moll. Ind. Moll. Groenl. p.

Body

9.

whitish, with a tinge of pale

brown

:

/lead bilobed

and prominent (en fades club-shaped, ciliated at the edges
and more distinctly at the tips e^/es on small bulbs at tlia
outer base of the tentacles foot oblong, squarish and doubleedged in front, with angular comers, bluntly pointed behind
no caudal filament could be detected. Rather common.
Station 4, 20 fms.
Godhavn, 5-20 fms.
5, 57 fms.
Greenland (Moller). Davis Strait,
Holsteinborg, 10 fms.
30-70 fms. (Sutherland, /(Ze S. P. Woodward). Gulf of St.
Lawrence, New Brunswick, and Labrador (Whiteaves). NewIceland and Spitzbergen (Torell)
foundland Yerkrilzcn)
:

:

:

;

;

(

;

;

.

!

Rissoa glohdus, Moller.
Rissoa globulnSy Moll, Ind. Moll. Groenl. p. 9.

Body pale yellowish-white head snout-like, bilobed or
cloven vertically mouth small and pursed up or contracted
tentacles club-shaped, serrated or notched at the edges, and
c>/es round, black, on the outer
liaving a few cilia at the tips
base of the tentacles foot proportionally long, rounded and
double-edged in front, and bluntly pointed behind ; no caudal
Very common. Feeds on Laminarice.
filament observable.
Swims on its back, and spins a byssal thread.
Holsteinborg, 3-35 fms.
Station 4, 20 fms.
5, 57 fms.
:

:

:

:

:

;

;

Casco Bay, United States
Greenland (Moller, Eschriclit)
(Mighels and Adams). Gulf of St. Lawrence (Whiteaves).
Vadso, Norway (G. O. Sars).
Spitzbergen (Torell)
Not Cingula latior of Mighels and Adams (Bost. Journ.
Nat. Hist. iv. p. 48, pi. 4. fig. 22), a specimen of which
dredged on the coast of New England in 187
!

!

I.

TurriteUidsB.

Turritella erosa, Couthouy.
TurrilcUa crum, Couth, in Boston .Tourn. Nat. Hist.
pi. 3.

r.

ii.

(1839),

p.

103,

1.

Body lemon-colour

above, whitish underneath head or snout
:

! ;

!
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long, cylindrical and flexible, wrinkled across, cloven in front,
tentacles long, slender and flattened,
restlessly moving about
with rather blunt tips eyes black and round, sessile on the
:

:

foot thick and long, rounded and
double-edged in front, with ear-shaped corners or flaps, bluntly
operculum
opercular lobe large and thin
pointed behind
round and multispiral, with the nucleus in the centre the
edges of the whorls overlap, as in T. terehra. Not shy, and
more tenacious of life than most of the other arctic ]\Iollusca.
This survived and crawled about in fresh sea-water, after
being sifted from a heap of stuff", which had been dredged six
days and was in a putrid state.
Godhavn, 5-80 fms. Station 1, 175 fras. 3, 100 fms.
Greenland
Holsteinborg, J 2 fms.
4, 20 fms.; 5, 57 fms.
(Moller, Amondsen).
Gulf of St. Lawrence to Cape Cod,

tentacles at their outer base

:

:

:

;

;

,•

;

20-106 fms.

Fossil at Bridlington
S])itzbergen (Torell)
composition of the shell appears to be less compact or
homogeneous than in its congeners, and to be peculiarly liable
See the
to the corrosive action of some acid in the sea-water.
remarks of Mr. Justice Grove in the Introduction to British
In full-grown shells the
Conchology,' vol. i. pp. lii-liv.
remaining top whorl is closed by a hemispherical plug of
The young is
shelly matter, the apex never being perfect.
less conical and more cylindrical than T. acicida, and the
!

The

'

T. Eschricldii of ]\Iiddendorff, from
sculpture is different.
Sitcha Island, is allied to the present species, but (judging
from his description and figure) must be distinct.
It is the T. clathratula of Mr. S. V. AYood, 1848.

Turritella reticulata
Tun-itella

(1842),

reticulata,
p. 50, pi. 4.

Mijrh.

&

^

Mighels and Adams.

Ad.

in

Boston Joum. Nat. Hist.

iv.

19.

f.

Body yellowish-white, with a faint tinge of brown head
snout-shaped, thick and strong, cloven in front, and wrinkled
tentacles awl-shaped
across
tips blunt
edges smooth eyes
placed on small bulbs at the outer base of tentacles
foot
broad, triangular, squarish and double-edged in front, with
drooping corners, rounded or bluntly pointed behind.
Slug:

:

;

;

:

:

gish.

175 fms. 4, 20 fms. 5, 57 fms. Holsteinborg,
Greenland (Moller).
Davis Strait, 30-70 fms.
(Sutherland, ^rZe S. P. Woodward).
Gulf of St. Lawrence,
20-50 fathoms (Mighels and Adams, Whiteaves).
Newfoundland (Willis). Nova Scotia (Stimpson)
Spitzbergen
Station

1,

;

;

;

10 fms.

!

(Kroyer, Torell)
T. lactea of Moller, 1842.

;;
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Scalariidae.

Acirsa Eschrichti, Holboll.
Scalaria Eschrkhti (Holb.), Moller, Ind. Moll. Grcenl.

p. 10.

Station 4, 20 fms.

Greenland (Ilolbijll, Barrett)
Spitzberg-cn (Torell)
Murray Baj, Canada (Dawson). Eastport
(Verrill).
Newfoundland (Verkriizen) a fragment
Fossil:
coasts of Antrim and Aberdeenshire
Uddevalla
Canada
!

!

!

;

;

;

(Bayficld,.AVeLyell)?
In my list of species wliich I considered Greenlandic, but
not North-American nor European (' Proceedings of the Royal
Society,' vol. xxv. no. 173, pp. 193 and 194), I included
this species from an oversight.
It is both North-American
and European. Morch regarded his Acirsa as a subgenus of
Scalaria but I would venture to raise it to generic rank, for
the following reasons.
The lips of the mouth in Acirsa are
not continuous and thickened, so as to form a peristome the
apex of the spire is blunt, instead of being finely pointed and
the peculiar variciform ribs of Scalaria are wanting.
Herr Weinkauff's collection of Algerian shells contains a
ribless and worn specimen of Scalaria crenata^ Linne, which,
at first sight, looks like Acirsa Eschrichii, and was mistaken
by the Marquis de Monterosato and myself for that shell (see
his
Notizie intorno alle Conchiglie Mediterranee,' page 40,
and the Journal de Conchyliologie for January 1877, p. 38)
but on closer examination I find that the lips of the mouth
in the Algerian shell are thickened and continuous, the whorls
are convex instead of compressed and somewhat angulated at
the base, and it shows traces of the punctate sculpture and
infrasutural notches which are peculiar to S. crenafa.
Synonyms S. borealis, Beck (1839), probably, but without
description; S. undata, Sowerby; Tur7'itella hibernica^WaWer.
S. suhdecussata of Cantraine [Mesalia striata, A. Adams)
belongs also to the genus Acirsa.
;

;

;

'

'

'

:

Acirsa jyfcplonga

*, Jeffr.

Shell having

the shape of a long and graceful obelisk,
sculpture,
rather solid, opaque, when living probably glossy
numerous fine, curved, longitudinal striaj or riblets, and 5
thread-like spiral strije on each whorl ; of these last the
:

bottom or suprasutural stria is the strongest and forms a keel
round the base, which is smooth and somewhat excavated
the part below the suture (about one third of each whorl) is
in one specimen the uppermost
also destitute of spiral stritc
;

* Very long.

—
On some
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ncio

of these strlai is more prominent than tlie three below it, so as
the two sets
to give an angnhated appearance to tlie Avhorls
of strioj cross one another, the resuU bt'ing a faint eaneeUation;
spire slender ; apex
colour whitish
top whorls smooth
blunt: whorls 12-15, convex, gradually enlarging: suture
deep mouth roundish-oval outer lip thin inner lijy folded
back a little at the base. L. 0'7. B. 0-125.
two imperfect specimens. 'PorcuStation 12, 1450 fms.
pine Expedition, 1870, off the coast of Portugal, 994 fms. ;
a single specimen.
One of the ' Valorous specimens, Avhich is fragmentary,
measures 0*15 inch in breadth, and shows that the shell attains
greater dimensions than those given in the above description.
It is a very elegant species.
;

:

:

:

:

:

;

'

'

Pyramidellidae.

Odostomia cdbula, Fabricius.
Turbo

albuhis, Fabr.

Fn, Gr.

p.

394.

Body

milk-white, with a faint tinge of yellowish-brown
in front, with .smooth or ])lain edges
tentacles compressed, leaf-like or triangular, and folded inwards;
the edges are microscopically notched or saw-like, but not
cT/es small, sessile on the inner bases of the tentacles
ciliated
foot rather short and thick, closely ciliated in front, with the
cilia in active and incessant motion, squarish and having
ojjerculum
slightly angular corners, bluntly pointed behind
ear-shaped, thin, paucispiral, marked with flexuous stria?, and
The animal is
similar to that of other species of Odostomia.
:

head snout-like, cloven

;

:

:

:

very shy or sluggish.
Greenland (Fabricius, Moller).
Holsteinborg, 10 fms.
North Japan (St.
Spitzbcrgen Is-sound, 50 fms. (Torell)
variety, anfractibus minus convexis
Some of the
John)
Japanese specimens have on the pillar a slight indication of
the usual fold or tooth. Hilr. A. Adams described this variety
^
as Menestho sulcatina.
The specific name is too much like albella but it may be
more inconvenient to change it. Otherwise I would have
proposed Fahricii.
I cannot distinguish this species from Odostomia by any
The animal is similar and the shell has
generic character.
]\Ioller says also
the same heterostrophe and inverted apex.
that it wants the lingual membrane or odontophore.
He also
noticed the operculum, which Fabricius could not detect
" operculum nullum."
It is the type of Moller's genus
Menestho.
Menke says, in his * Zeitschrift fur Malakozoolo!

!

;

;

;

—
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1S44, pau^r 12, that Mcnesf/io staiuls between Scalaria
His allocation of other genera constituted by
^Ic'iller arc less happy
e. g. Ainaura^ between Xutica and
Marijurita ; and AuinetCf between Mitra and Lottia.
It is
certainly not the Monoptygma of Lea, which has an obliquely
spiral fold on the pillar.
Couthouy placed a North-American
gie

'

for

and Vehdina.

:

{striatula), allied to the ])resent, in Brown's genus
Pi/ramisj the type of which is Eulima suhuhifa.
Pt/ramis
striatula of Couthouy has been referred by Stimpson and
Binney to the Menestho albula of Miiller but it is very much
larger and more cylindrical, and the sculpture is diflcrent.
0. albula appears to be the sole representative in the Arctic

species

;

seas of the

XX.

numerous

fi^mily of Pyraraidellidse.

Description q/Niphargus puteanus, var. Forelii.

By Alois Humbert*.

The

existence of Amphipod Crustaceans living in wells and
or less deprived of visual organs was indicated in 1835
MM. P. Gervais and C. L. Koch,
at Paris and in Germany.
who were the first to discover them, referred them to the

more

Gammarus.
Some years later, Schiodte, who had
discovered a species of the same group in the caverns of
Carniola and Istria, perceived that these subterranean crustaceans deserve to form a distinct genus, to which he gave the
name of Xipharfjus, which is now generally adopted.
great number of memoirs have since been published upon
and these have furnished us with much inforthese animals
mation as to their organi2;ation and geographical distribution,
New species of the genus Xipharjus and even new genera
allied to the latter have been discovered, both in the subterranean waters of wells and caverns and in the sea. Finally,
in 1860 M. F. A. Forel indicated for the first time the existence
of blind Gammarida; (Xip/iarr/us) in the depths of the lake of
Geneva, and in 1873 he found the same animals in the lake
of Xcuchatcl.
Although we may say that our knowledge of the Crustacea
of this group has been greatly extended, we must unfortunately
add that the subject still presents many doubtful points, and
genus

A

;

• Tranj<late(l

iu the

'

by

1877, pp. 08-70.
Soci«5te
pl3.

&

W.

from nn abstract by the author
Archives ilea .Sciences," lAtli Januarv,
The ori^nual paper appeared iu the Jiulletin do hi
S. Dallas, F.L.S.,

BibliotlieqiK' I'liiviTsi'lk'

Vaudoise des Sciences
7.

:

'

Natiirelles,

tome

xiv. (1876), pp. l*78-y9s,
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that the most divergent opinions are

still

entertained as to the

value of the diiicrcnt specific and generic forms.
The Niphnrgi observed by Caspary, Hosius, and De la
Yalette-St.-George were described under the name of Gammarus jmteayius, invented by C. L. Koch. Schiodte distinguished two other species in his genus Niphargus^ which
also includes this Gammarus puteanus.
One of these, obtained from the Austrian caverns, is his N. stygius ; the second,
found in a well in England, is his N. aquihx. tjpence Bate
has introduced two new species under the names of N. fontanus and N. KocJn'anus.
Costa has described a Gammarus
longicaudatus.
Joseph has indicated a new species from
the caverns of Carniola under the name of G. orcinus.
Czerniavski has described a Niphargus ponticus from the Black
Lastly, we must also refer to an old species described
Sea.

by Leach under

the

name

of

Gammarus

suhterraneus.

The

genus Eriopis, established for a marine species {E. elongatus)
found off the shores of Scandinavia at a depth of from 40 to
60 fathoms, seems to be synonymous with Nip>hargus. Finally
we have to mention a very nearly allied but easily distinguishable generic group, the genus Crangonyx, Sp. Bate, the
only known species of which {C. suhterraneus) has been found
in a well in England.
According to M. de Rougemont*, to whom we are indebted
for the latest w^ork published on this subject, a great part of
these specific and generic names ought to disappear, as they
apply only to different forms simply representing the successive stages of development of a single species.
Among
the specimens collected by him in a well at Munich, M. de
Rougemont has found five distinct forms, which, however, are
transformed one into the other.
The first, which is from 2 to
4 millims. in length, corresponds with Crangonyx suhterraneus^ Sp. Bate, and Gammarus pulex oninutus of Gervais.
The second, varying between 3 and 6 millims., is the N. Kochianus, Sp. Bate.
The third, measuring from 5 to 8 millims., is
referred to the Gammarus puteanus of Caspary and Hosius.
The fourth (12-14 millims.) is assimilated to t\\& N. fontanusj
The fifth (12-18 millims.) is determined as the
Sp. Batef.
* Philippe de Rougemont, Xaturgescliichte yon Ganunarus jmteanus,
Koch.' Inauguraldiss., 8vo, pp. 40, Munich, 1875. More recently M. de
Eougemont has published in French, under the title of Etude sur la
Faune des eaux privees de lumiere (4to, -with o plates:, Paris, 1870), a
memoir, which contains a translation of that above cited, together with
a description of Asellus Sieboldii and observations on a Hydrohia found in
a well at Munich.
reproduce this synonymy with great reserve, because there are
t
contradictions between M. de Eougemont's text (p. 23j and his table of
species (p. 29) with regard to the third and fourth forms.
'

'

'
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To

observed at ]\Iunicli, M. de liouf^eniont adds a
sixtli found in a wcdl at Neuehatel, and measuring 33 millims.
Besides its colossal dimensions, the specimen from
in length.
Neuchdtel is distinguished by a considerable number of joints
(51) in the superior antennje, and by the almost complete disappearance of the accessory flagellum, which only shows
itself in the form of a mere spine.
It is to be regretted that the author, who has himself dredged
Xiphair/i in the lake of Neuehatel, does not tell us whether
these Crustaceans fall under any one of the six forms which

tlicse live forni.s

for the Gammarida of the wells.
M. de Kougemont was struck with the discovery

he establishes

in a single
well of live different forms, and found it difficult to believe
that five species so nearly allied to each other should live
together in so limited a s])ace.
He sought in vain for small
specimens representing the young condition of the larger
forms.
Out of about a hundred individuals he found none of
the dimensions of 2-4 millims. which approximated to the
form which attains IS millims. He then asked himself, whence

came

these large individuals ? and he arrived at the conclusion

that these five forms are not species, but only diti'erent stages
of development of one and the same species, namely Gammarus

vuteanus, Koch.
Thus, according to him, something of the same kind would
take place here as in the case of the salmons, which, when
they are not more than (3 inches long, already present completely developed reproductive organs and nevertheless continue to grow until they attain a length of 5 feet.
In the
Gamman, as in the salmons, characteristic forms would seem
to make their appearance as the animal increases in age.
This naturalist isolated certain forms, with the object of
ascertaining whether they really underwent metamorphoses.
His experiment was successful. He saw individuals pass by
change of skin from the first form {Crangonyx suhterraneus)
and he also observed
to the second (Xiphargus Kochiamis)
the transformation of the fourth form into the fifth.
Hence
the author concludes that the genera Crangonyx and Niphargus must not be separated, since they only represent diti'erent
He goes even further,
states of one and the same sj)ecies.
and proposes the suppression of the genus Xij)ha)-gus, which
he regards as being nothing more than the result of a modification of Gammarus pulex.
;

The facts upon which M. de Rougemont relies are doubtless
very curious and of much significance. It cannot be denied
that we have in them observations worthy of tiie utmost attention on the part of zoologists.
I think, however, that we
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cannot without reserve accept all the combinations of species
and genera proposed by this author. Side by side with very
interesting observations expounded most ingeniously, M. de

Eougemont's memoir contains a certain number of weak
which prevent our being completely convinced by it.
In the first place the discordancy between diiferent parts of
the text with respect to the arrangement of the old species
imder the different forms observed leaves room for doubt as
points,

to the validity of the

proposed identifications.

Other things

Thus fig. 4 on
increase our distrust in this respect.
pi. i. represents the last two joints of a foot, reputed to be
those of the two anterior pairs of the fourth, fifth, and sixth
forms.
Now if we compare this figure with that given by
also

Bate and Westwood of Niphargus fontanus^ it will be seen to
completely.
The species of the English authors would
be still more difficult to recognize in fig. 3, wdiich represents
the second and third forms.
The figures of the two anterior pairs of feet of the first form
are dificrent from those given by Bate and Westwood for
Crangonyx suhterraneus and it is the more difficult to decide whether M. de Rougemont really had this genus under
his hands, because he does not tell us whether his specimens
presented the entire telson and the last pair of feet with a
single unjoin ted ramus, which are important characters serving
to distinguish Crangonyx.
Lastly, my observations on the Niphargi of the Lake of
Geneva do not agree with those of M. de Rougemont.
Among the animals of this genus communicated to me by
M. Forel, some are very small, measuring 2 millims. from
the front of the head to the extremity of the last saltatory
feet.
These individuals ought therefore to take their place
under the first form of M. de Rougemont, including all the
specimens from 2-4 millims., and consequently correspond to
Crangonyx suhterraneus^ Bate. But this is by no means the
case.
These young individuals undoubtedly present certain
differences dependent on age, and consisting in a much smaller
differ

;

number

of joints in the antenna?, a smaller quantity of setas
different parts of the body, &c.
But as to the generic
characters properly so called, they are already well marked j
and in particular the first two pairs of feet have already the
same form as in the adult ^ and the telson is deeply cleft.

upon the

to me, therefore, that whilst we must take account
de Rougemont's observations as furnishing a very
valuable indication of the metamorphoses which the crustaceans of the group under consideration may undergo, we
cannot yet definitely accept the changes which he proposes in
I have therethe classification of the forms hitherto observed.
It

of

seems

1\1.

;
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genus Niphargus^ modifying

it

diagnosis.

In the state of confusion Avhieh prevails at present among
species of this genus their determination is difficult,
whether we accept the arrangement of Schitidte and Spence
l^ate, or, like l)c Rougemont, only regard the forms described as representing the successive phases of a single type.
tlie

The Xij)/iar</i(s of the Lake of CJeneva, and that which I
have found in a well in the environs of Geneva, although
very diflerent in size and presenting some sliglit differences
of organization, did not seem to me to need sej)aration otherwise than as varieties. This point once settled, I had to
inquire whether the species was new, or Avhethcr it fell under
one of those which were already described. It seemed to me
to be quite distinct from J\\ aquihj:, funtanus^ and stj/tjius,
and, although more nearly allied to N. Kodiianus^ could not
be confounded with it.
As to the six forms of ]M. dc Rougemont, there is not one
to which I could with any probability or confidence refer those
which I have before me. The figure given by that author
representing the last two joints of a foot of the fourth, fifth,
and sixth forms, resembles these same parts in my sjiecimens
but as I have already stated, that figure is not in accordance
with some of those of the authors quoted.
It will be always difficult to arrive at a decided opinion with
regard to the Gammarus j^^ifcanus of Koch, which is described
and figured in a very unsatisfactory manner, Nevertheless
the name given by Koch has been in a manner fixed in science
by the memoirs of Caspary and Ilosius, who have given very
good figures of the species. Thus it seems to me that, until the
contrary is proved, we may regard the name of Gommarus
2)uteanus as a])plying to the species which has been described
and figured by these two authors. JSow it is to this that my
two varieties seem to approximate most closely, notwithstanding slight dirterences in the proportion of the pro})oda of
the first two pairs of feet.
I have consequently adopted for
the species the name of Ntphargus i)^i^teanus, Koch, distinguishing each of the two local varieties, however, by a special
name the form from the Lake of Geneva is Nii)hargus jniteanus, var. Forelii] and that found in a Avell at Onex, X. piiteI have com])lctely described oidy the
anicsj var. onesiensis.
former, and contented myself with indicating the differences
which exist between it and the second form by placing in a
tabular form those which seemed to me well marked.
detailed comparison with the type of the preceding authors is
impossible, because the latter has not been described with
:

A

sufficient exactitude.

;
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In niv memoir there will be found a very detailed descripupon the examination of a great
number of specimens, -wliich ]\I, Forel had the kindness to
I hope I have thus brought out characters
furnish me with.
derived from organs which are often too much neglected, at
the same time avoiding the mention as specific of purely
1 shall content myself here with inindividual peculiarities.

tion of the species, founded

some points in the organization of these crustaceans
which seem to me more particularly to deserve the attention

dicating

of anatomists.
Of the authors who have treated of the species of the genus
Nipliargus, some say positively that the eyes are deficient
others that they are without pigment and not apparent, which
is as much as to say that they have not perceived them
others, again, describe them as yellow or as imperfectly formed.
M. Plateau asserts that they exist, but are destitute of pigIt appears, however, from his memoir that he did not
ment.
see them, and only convinced himself of their existence by
physiological experiments, which proved to him. that the
;

Niphargi were sensible of

light.

M. de Kougemont saw

in-egular pigment-spots on the sides of the head ; but he
For
does not believe in the presence of an optical apj)aratus.
own part, I have been unable to perceive the least trace of

some

my

eyes or even of a deposit of pigment.
M. de ia Valette-Saint-George described and figured som_e
very small organs situated on the dorsal parts of the segments, and composed of a small capsule, from which issues a
I have examined these singular
filament which bifurcates.
organs, to which I have given the name of sensitive capsules,
in rather more detail, and ascertained that they occur not only
on the segments, but also along the anterior margin of the
head and on the first two joints of the peduncle of the superior
The capsule, placed beneath the chitinous enveantennae.
lope, is ovoidal, delicate, transparent, and open at both its
Through the exterior orifice issues a hyaline and
poles.
homogeneous filament, which is straight for the greater part of
its length, but is curved towards the end and has its extremity
fine dark line, probably indicating a
obliquely truncated.
furrow, commences near its origin, and runs as far as its distal
At about ^ of the length of the filament (that is
extremity.
to say, at the point where it begins to bend) a much finer filament detaches itself from the former, on the convex side of
This secondary filament,
the curvature, at an acute angle.
which is very thin at its origin, soon becomes excessively
Its length someslender and sometimes diflicult to follow.
what exceeds that of the principal filament. Sometimes only
but in other cases,
the parts that I have just described exist

A
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wliich sccni to mc to be tlie most frequent, tlic comjilication i.s
a little greater.
Thus two or three secondary tilaments often
originate upon the ])rincipal one.
I liave also represented a
iilamcnt of peculiar appearance, destitute of longitudinal furrow, and emitting from its extremity six or seven secondary
filaments, which are slender from their origin, and one of
which is particularly elongated.
It is absolutely impossible for me to form any judgment as
to the functions of these capsules and their filaments ; but,
alfhougli I have been unable to ascertain the entrance of a nerve
into their interior, I think they must have some sensitive
function.

The

antennse have several kinds of sensitive organs.

Be-

sides the sensitive sefce wliich are organized like those of

Garn-

manis

neglectus, so well described

by 8ars, we

olfactory cylinders, sensitive capsules, olfactory

find in

them

and, lastly,
what 1 have called hyaline bacilli. These last organs are
usually borne by the joints in pairs, from the fourth joint of
the flagellum (var. onesiensis), or the sixth (var. Forelii), to
the sixteenth.
The last joint also bears a bacillus but this
is much shorter than the others and of a more clumsy form.
It is situated quite at the extremity of the joint, like the setae
in the midst of which it is placed.
The bacilli are of pretty uniform diameter throughout,
being only a little constricted in their middle region, and
slightly inflated in their terminal portion.
Their extremity
is rounded and completely closed.
Their diameter at the
base is equal to one half or two thirds of that of tiie peduncle
of the olfactory cylinders
their length is not quite half that
of the latter organs.
They are entirely pale, without any
seta-,

;

;

no enveloping membrane can be distinStanding in the same direction as the
olfactory setae and cylinders, they are nearly straight, presenting at the utmost a slight undulation.
The length of
these bacilli is from 0-033 to 0-038 millim.
that of the last
joint is not more than from 0-008 to O'OIS millim. in length.
These organs perfectly resemble those figured by Sars upon
the joints of the outer branch of the superior antenna? of
Mysis Qculata. This author only mentions them as " j)eculiar
cylindrical ajjpendages, of a very delicate nature, which occur
along the inner border of the first part of this branch."
In a memoir on the sensitive organs of the antennas in different Crustacea, Claus has figured an antenna of the second
])air in a Cypris, in which the inner margin of the third joint
bears an elongated spadiciform apj)endage which greatly
resembles the hyaline bacilli of Niphargus.
But in the Cypria
Ann.d) Man.
Hist. Ser. 4. Vol. xix.
17
apparent structure
guished in them.

;

;

X

'
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organ has, in the first half of its length, a chitlnous wall
of a certain thickness ; and the author says that it is larger in
the adults than in the young, and chitinized throughout its
length, and then more resembles the organs of this nature
that are met with in insects.
I do not know of other figures or descri])tion3 that may be
It is very possible that they have
referred to these organs.
been described in a memoir by Jarschinski*, which I have
been unable to consult, and of which I must content myself
with reproducing the title from the ' Zoological Record.'
On the inferior antennai sensitive setie, hyaline bacilli, and
auditory seta3 are also met with.
The buccal organs and the feet present extremely varied
this

forms of seta?, the arrangement and number of which exhibit
a remarkable constancy in the two varieties which have been
comparatively studied.
This is not the place in which to enter into further details
as to the structure of these Crustacea.
I shall content myself,
in conclusion, with reproducing the paragraphs in which I
have treated of the habitat of the Nijyhargus of the Lake of

Geneva, and discussed the problem of tlie origin of those
crustaceans which inhabit waters destitute of light.
" What is the origin of the blind Gammarids which we
find in wells, in caverns, and in the depths of seas and lakes ?
Such is the problem which cannot fail to force itself upon
the minds of all who investigate these crustaceans.
Two difIt may be assumed that
ferent solutions of it may be given.
these animals were created such as they are now, because,
being destined to live in places deprived of light, they had no
This explanation, or, rather, this
occasion for visual organs.
reply, formerly the only one admitted, now-a-days satisfies only
a very small number of naturalists ; and many powerful arguments may be brought to bear against it. It will be sufficient to cite a single one, namely the fact that other animals
living under the same conditions of obscurity are furnished
Thus certain Gammari of
with perfectly organized eyes.
Lake Baikal, living between 50 and 500 metres, have the
eyes well constructed and furnished with black pigment.
The Mnnidce^ which are dredged in the sea at depths of
1000-1200 metres and more, have the eyes exceptionally
developed and apparently extremely sensitive. The GnathoChallenger
phausim dredged by the naturalists of the
'

between 1830 and 4020 metres have normal pedunculated
• F. Jarscliinski, "On the Leydigian organs of tlie antennse of the
Crustacea Amphipoda," Premier congres des natui-alistes Riisses a St,
P^tersbourg, 1^08, pp. 311-318 (in Russian).
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and above these an accessory eye on eacli of
the maxilla; of tlie second pair.
" Tlie second solution, founded on the theory of transformation, assumes that these blind creatures originate from
ancestors furnished with eyes, which have by degrees, under
the influence of disuse, lost these organs, which have become
One of the best proofs in favour of this view mayl)e
useless.
drawn from the transitions ol)served in certain s])eeies. In
eyes, ami over

some Gammarids of Lake Baikal we can ascertain a tendency
on the part of the visual organs to become less perfect in proportion as the animal inhabits greater depths.
may cite,
as exam])les, Gammarus UssolzeKii (var. ahyssorum) and G.
Borowslii (var. dicJirouSj subvar. aht/s.iaJis). But this transformist exj)lanation, wliich is now-a-days generally aeeepted,
and which appears to me to be the true one, does not settle
the whole problem.
It may be asked, among other things,
with regard to this or that blind species, whether its origin
dates back to a very ancient epoch or is comparatively
recent, whether it originated from extinct or from still existing forms.
These questions have sometimes been settled
by a dash of the pen and, amongst others, this has been the
case with the Niphargi of the caves and wells.
Nevertheless
the problem presents itself in a very complex fashion, and
appears to me to necessitate a greater number of observations
than we possess at present before it can be regarded as completely solved.
I even believe that it is impossible now to
arrive at any thing precise with regard to the origin of the
Niphargi] we can only claim to indicate the probabilities,

We

;

and

to

clear the

ground by getting

rid of

some erroneous

notions.

" The Ni2)hargus of the Lake of Geneva lives
•

at a

depth of

from 30 to 800 metres. Now, according to the observations
of M. Forel*, the chemical action of the solar rays in the
waters of the lake ceases to make itself felt in summer below
40 or 50 metres, and in winter below 80 or 100 metres. Consequently, although inhabiting an open sheet of water, this
crustacean is subjected, througliout the greater part of the zone

by it, to the same conditions of obscurity as its congeners enclosed in wells or caverns.
seem, therefore, to be
justified in concluding that it is under the influence of this
obscure medium that our species has lost its visual organs.
This is the explanation that has been proposed by the
naturalists who have sought to account for the origin of the
Niphargi of wells and caverns.
Some have even gone still
occu])ied

We

* F. A. Forel, " Rechorchcs pliotoprfipliiquos sur la transparence de
Vaud. des Sci. Isat. 2"" ser. tome xiv. (1874) p. :.'4.

I'eau," Bull. >Soc.

17*

—
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further and wished to derive them directly from Gammarus
I cannot share in this last opinion, which seems to

pulex.

me

and 1 think that, both
to be that of a narrow Darwinism
with respect to the Niphargus of the Lake of Geneva and to
those of other dark ]ilaces, there are strong arguments to be
brought against this theory of O. pulex becoming transThe following are
foruied into Crangonyx and Niphargus.
;

the chief of these objections

:

"

1. So far as we know at present, Gammarus index only
descends to a small depth from the surface and there is a zone
destitute of Garamarids, extending between the lower level
at which we cease to find G. jndex and the upper level attained by the Niphargus.
This fact would be very difficult
to explain if the Niphargus originated from G. pulex.
In
this case, on the contrary, we ought to find representatives of
this latter species at all depths, and even to meet with individuals establishing a passage between one form and the other.
;

2. If the Niphargi originated from Gammarus ptulex^ and
had in their youth, as asserted by M. de Rougemont, the form
of Crangonyx suhterranens, we should find ourselves face to
''

face with facts completely opjiosed to the general laws of deknow, in fact, that the characters which
velopment.

We

separate two representatives of the same group are less marked
Forms which resemble each
in youth than in the adult state.

other during the first phases of their development may subThis embryosequently diverge in a very striking manner.
genie and phylogenic law is particularly verified among the
Crustacea, in which affinities which are strongly marked in
Now
the larvfe almost entirely disappear in the adult animal.
what do we see in the Gammarids before us ?
" In the Gammai-i proper the last pair of saltatory feet are
biramose ; Gammarus pulex even has the two branches nearly
The Niphargi have these branches very unequal, but
equal.
In Crangonyx^ on the contrary, there
both of them still exist.
The Crangonyches^ therefore, in this
is only a single branch.
respect, represent a type further removed from G. piulex than
could understand, therefore, a develo^^ment
the N{p>hargi.
in which the second branch inherited from the ancestor would
exist during youth, and afterwards disap])ear, by atropjiy, at a
more advanced age in other words, a Ni2)ha7y us-pha.se afterwards attaining the state of Crangonyx. The inverse of this
(that is to say, a metamorphosis of the kind observed by 31. de
Rougemont) appears to us to be discordant with all that we
know of the metamorphoses of the Crustacea.
" The same abnormal reversal of the laws of development
would also be observed in the case of the telson, which is

We

—

•

;
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double in Gaynmarus^ of a single piece but deeply cleft in
Niphargus^ and completely entire in Crangonijx.
By adopting
the theory of M. de Uougemont it would therefore be necessary to assume here that the Nijyhargi differ more in their
youth than in their adult state from the Gammarus pulex
from which they originated.
" 3. If we consider that Eriopia ought to be united with Xiplmrgus^ it is ditHcult to understand how these marine Gammarids could have originated from the Gammarus pulex of the
fresh waters,

"4.

We

and get

into the

North Sea and the Black Sea.

find the Xi'phargi distributed over a great part of

Europe in Avaters deprived of light, both in wells and caverns
and at the bottom of lakes. On the other hand, in Lake
Baikal, so well explored by M. Dybowsky, who has found
there ninety-seven species of Gammarids, including Gammarus pulex, no species of Niphargus appears to exist *.
Nevertheless this immense lake presents depths much greater
than those of the Lake of Geneva and the Lake of Neuchatel
and the solar rays, which are more oblique in Siberia than in
Switzerland, must make tlieir action felt to a still less depth
than in our waters.
It may be added that the astonishing
number of species which inhabit Lake Baikal, and the variety
of their forms, would tend to make us suppose that this vast
sheet of water has a fauna more ancient than that of the Swiss
lakes, and that the modificatory causes have consequently had
more time there to act upon the species.
" These various considerations lead me to believe that
Niphargus is an ancient genus descended from a form now
evidently the case with Proteus, Leptoderus,
As to the question whether the AV^y/iarr^t
of the lakes are colonies originating from animals of the same
genus which inhabit subterranean waters, or whether the
reverse is the case, it is difiicult to solve, and its solution is
even complex. Assuming that the genus Niphargus appeared
before the glacial epoch, it is impossible to say any thing about
its place of origin.
But, not to carry the question so high, and
considering only the existing fauna, I should be disposed to
think that our Niphargi of the Swiss lakes have originated
from those which inhabit subterranean waters. Having reached
the lakes, they would have acclimatized themselves in the
depths which present the darkness that they seek,
in this
more or less obscure zone they found themselves under condiwhilst in the illuminated
tions which allowed them to exist
zone they could not have escaped their enemies, or maintained
the struwwle ao:ainst their near allies furnished with visual
extinct, as

is

Anopldhalmus, &c.

;

*

A

Cran<jo7iyx

is

known from

the subten'anean waters of Kamtschatka.

—
Mr. J
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BuUar on Ilermajyhroditism

Considering the larger dimensions attained by the
organs.
forms living in Avells^ it would seem that those of the lakes,
although inhabiting much larger pieces of water, arc in circumstances less favourable to their development, and are, in
a manner, atrophied."

Hennapliroditism among the Parasitic Isopoda. Bejyhj
Moselerj^s Remarks on the Generative Organs of the
By J. BuLLAR, B.A., Trinity College,
Parasitic Isojjoda,

XXI.
to

Mr.

Cambridge.
'O"
In the January number of this Journal Mr. Moseley attacks
some statements Avhich I had made in a paper on the Generative Organs of the Parasitic Isopoda (Journ. of Anat. and
He discredits ray discovery of hermaphroriiys., Oct. 187G).
ditism in this group, and bases his arguments mainly on the
supposition that the organs which I have described as testes
are, in reality, spermatophores or parts of them.
Before answering Mr. Moseley's objections, I may perhaps
be permitted to supplement my previous account of the anatomy
of the testes by some facts which, though they do not fully
elucidate the development of the spermatozoa, are, I trust,
amply sufficient to demonstrate the untenable nature of Mr.
Moseley's suggestions.

The testes in these animals consist of three pear-shaped
bodies,each invested bya special membrane, which is constricted
to form a narrow neck before becoming continuous with the
In the case of Anilocra mediterranean the
wall of the ovary.
narrow portion is elongated to form a short duct. Each of the
testes receives at its free end a special bundle of blood-vessels.
The testes usually contain numerous spermatozoa, which may
be seen passing down along the outer border of the ovary into
In some cases, however, they contain few
the vas deferens.
or no spermatozoa, and are filled with a cellular blastema, from
which, doubtless, the spermatozoa are developed.
The position of the testes is so invariable and their structure
so uniform, that it is incredible that, had Mr. Moseley seen my
preparations (which, I need hardly say, I should have been
only too delighted to have shown him, and thus have saved him
the trouble of writing his communication) and not merely the
drawings, he could have mistaken the testes for spermatophores.
The vas deferens is a narrow duct lined by a flattened
epithelium at its lower extremity it presents an enlargement,
and opens into a distinct penis situated on the ventral wall of
;

the last thoracic segment.
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is always ])rc.sent as well as the vas
a wide tube o])cniug externally at the side of the
body, in the segment in front of that whieh bears the penis.
There are some remarkable facts connected with the openings
of the generative ducts, for which I must refer the reader to
my original paper.
I have never found any spermatozoa in the oviduct, as
might have been anticipated if they had been introduced from
without; in the vas deferens, as I have said, they are almost
always present and it seems scarcely probable that this duct
has the function (without ])arallel in the animal kingdom) of
trans))orting the spermatozoa from without into the ovary.
Before passing on to Mr. Moseley's objections, it may be
well to point out how closely similar in structure arc the male
organs of the animals I have described to those of Asellus
aquaticus, a unisexual Isopod which has been so well described
and figured by Prof. G. 0. Sars (Crust. d'Eau douce).
In order to prove his point, Mr. Moseley is obliged to make
the supposition that the vas deferens and penis which I have
described are rudiraentaiy.
That this is not the case seems to
me to be amply proved by the facts (1) that tlicy are quite as
large as those found among the unisexual forms, (2) that the
vas deferens is usually filled with spermatozoa, and (3) that
in a specimen in my possession the spermatozoa may be
seen in the act of escaping from the orifice of the penis.
Another objection brought forward by Mr. ]\Ioseley is the
difficulty he experiences in understanding why spcrmatophorcs
should be formed in a self-impregnating animal.
The explanation which at once suggests itself is that the formation
of spermatopliores is so common amongst the Crustacea,
that it is highly probable that they occurred among the unisexual ancestors of the parasitic Isopods, and that a tendency
to their formation was inherited by their hermaphrodite descendants.
Now, unless we can show that a s]5ermatophore
is a disadvantage to a self-impregnating animal, there is no
difficulty in imagining that their formation might be continued.

oviduct, wliich

deferens,

is

;

The last objection brought forward by Mr. Moseley, founded
on the immobility of the spermatozoa, is somewhat startling.
He says " the immobility of the spermatozoa observed is a fact
quite as

much

some time and
active."

Now

having been introduced for
developed and functionally
well known that motile spermatozoa are of

in favour of their

tired out, as freshly
it is

veiy rare occuiTcncc among the Crustacea, being found, according to Gegenbaur ('Anatomic Com])aree,' p. 426), only in the
Cirripedes.
It seems that Mr. Moseley, in his anxiety to disprove my results, has had recourse to an hypothesis, viz. that

—
Mr. C. 0. Waterhouse on Tasmanian Coleoptera.

256

these parasitic Isopoda clifter from other Crustacea in having
motile spermatozoa, which will be generally admitted to be
more improbable than the existence of hermaphroditism in a
parasitic animal.

XXII.

Additions

to the

Fauna of Tasmania.
Waterhouse.

Coleopterous

By Charles

0.

The

following Coleopterous insects have just been added to
the national collection.
In the collection from which they
were selected were specimens of Dorcadida hiocidaris^ a species,
I believe, not previously recorded from this locality,

MELOLONTHID^.
Telura vitticoUis, Er.

The male

species appears never to have been
from the female in having the eyes very
prominent, the club of the antennaj is composed of five long
leaflets instead of three, and the elytra are more narrowed
towards the base.

recorded.

of this

It differs

HETEROMEEA.
Mordellafelix, sp. n.

Atra

capite thoraceque aureo-tomentosis, hoc vitta media et
utrinque puncto nigris ; elytris macula basali faseiisque duabus
(una ante medium angulata, secunda transversa ante apicem)
aureo-tomentosis; pectore abdomineque albido maculatis.
;

Long. 2^

lin.

Head and thorax clothed with golden pubescence, the
former wnth a distinct longitudinal impressed line on the
vertex thorax with a round black spot on each side, and a
central longitudinal black stripe which is interrupted anteriorly
the posterior margin lobed in the middle.
Scutellum
golden.
Elytra with a short, scarcely oblique spot joining
the base near the scutellum, a well-marked fascia a little
before the middle in the form of a W, and a transverse spot
before the apex, all golden.
Underside clothed with whitish
pubescence a triangular spot on each side of the basal abdominal segments and the two anal segments black. Palpi, two
basal joints of the antennae, anterior femora and tibiae, and
;

;

;

spurs to the posterior

Sab. Tasmania.

tibiae pitchy.

Brit.

Mus.
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LOXGICOIiXIA.
PRIONID-E.
Tragosominas.

ExNEAPiiVLLUS, gen. nov.
Apical joint of labial palpi slightly elongate, subfu.siform,
truncate at the apex.
Thorax transverse, with a small sharp
upturned spine on each side.
Scutelluni parallel-sided at tiie
base, narrowed at the apex.
Elytra elongate, parallel, depressed, not spined at the sutural angle.
Prosternum very
narrow.
Femora not dentate at the apex. Abdomen with
the fifth segment emarginate at the apex in both sexes.
Antennas as long as the whole insect
third joint
cJ
scarcely longer than the first the fourth to tenth joints gradually
;

.

;

become

flatter

and slightly increase

in length, the third to tenth

opaque, each emitting from the apex below a very long flat
brancii the eleventh joint long, arched, lamelliform.
Antennai two thirds the length of the insect, slender
?
and simple the third joint as long as the two following taken
together ; the apex of the third and the following joints
entirely poriferous below.
This genus should be placed between Prionoplus and Tragosoma.
Enneaphyllus (eneipennis^ sp. n.
;

.

;

Elongatus, parallelus, piceu3, nitidus
elytris aenescentibus, crebre
punctatis
corpore subtus femoribiLsque testaceis
pectore longe
;

;

;

piloso.

Long. 12-15

lin., lat.

SJ-ii Ha.

Head and thorax very

thickly and rugosely punctured
the
broader than the head, flattened on the disk,
with a single spine on each side.
Elytra parallel, somewhat
asneous, straight at the base, so that the slioulders, although
rounded, are rectangular
the sides very finely margined,
obtusely rounded at the apex, and with no sutural spine.
latter

a

;

little

;

Ilab.
British

Tasmania.

Museum, Feb.

Brit.

Mus.

20, 1877.

BIBLIOGRAPHICAL NOTICES.
By Jtrrjcs de Rosenthal, ConsulGeneral of the South-African Republics for France, &c. &c., and
James Edmuxd Harting, F.L.S., F.Z.S., &c. With lilustrationg.
Triibner & Co., 1877.

Ostriches

and

Ostrich-Farminr/.

This interesting work appears to have had its origin in the public
demand for information consequent upon the exhibition at Vienna

;
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by Mr. de !Mosenthal,

as

Commissioner for the South-African Colonies,

of an assortment of ostrich feathers from tame birds, and a model of
an artificiid incubator. Desirous of laying the details of this new

and important industry before the public, he was fortunate in obtaining the cooperation of Mr. Harting, who combines the attainments of a scientific naturalist with a flowing and popular style
and as the occasion seemed a favourable one for giving a brief and
readable monograph of the Ostrich family, the result has been that
what was originally intended to be a mere pamphlet has swelled to
a " process of evoluthe dimensions of a volume of nearly 250 pages
tion" of which the reader will, we think, have no reason to

—

complain.
Of the two families, Struthionidce and Apterygida), which make
up the order Katita;, as at present existing, only the first furnishes
members which have up to this time ministered in any important
manner to the wants or luxury of man and, looked at from the
purely utilitarian point of view, only two of the five genera into
which these families are subdivii^ed have been of much service for
neither the Cassowaries nor the Emus have done more than provide
meals and rude clothing for fast disappearing savages, whilst the
Mr. Harting has, indeed,
Ajjteryx has hardly done even that.
but
slightly apologized for introducing them into the present work
we think that under the circumstances he has not exceeded the
privilege conceded to an author who is writing a popular treatise;
and those who have never read the original accounts of the breeding
and domestic economy of the Emu in confinement will doubtless take
To have left out
a lively interest in the present condensed reprint.
the Apterygida) would have marred the completeness of the monograph and the space occupied is very brief; whilst it is undoubtedly
an advantage to have an abstract of the latest information respecting the Cusuarince in an accessible form, compiled from Mr. P. L.
Sclater's papers in the Proceedirgs of the Zoological Society,' and
illustrated with reproductions of the heads of the different species.
By far the most valuable portions of the work are undoubtedly
those which relate to the Ostrich (StnitJdo camdus), respecting which
a fuU and carefully compiled account is given ; and the collation of
the reports of various travellers, and the working-out of the geographical range of the species must have involved an immense
amount of research on the part of Mr. Harting. We do not feel
perfectly satisfied with the evidence adduced as to the occurrence
of this species, either in a fossil or in a living state, in any part of
India nor do we consider that the identity of the North-African
and Arabian ostrich with the South-African bird is definitely settled
for not only the difference in the plumage of the limited number of
specimens available for examination, but also the constant distincThe
tions in the character of the eggs, seem to point the other way.
distinctness of the two species has been u]dicld by Mr. P. L. Sclater,
;

;

;

;

'

;

;

and by that eminent practical
J). Bartlett, Mr. Gurney,
authority the late Mr. Andersson, the noted Afrigan traveller, who
is even inclined to increase the number of species to three, whilst
Mr. A.
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on the other side are Drs. Finsoh, Ilartlaub, and Elasius junr. so
the matter must be left in abeyance until a larger series of specimens ran be examined. An important step has lately been taken
by ilr. de Mosonthal in shipping a jjair of first-class JJarbary birds
to South Africa with the view of improving the breed of the Cape
Ostrich and comparison of the birds from the two extremities of
the continent may tend to solve the question.
The Swedish traveller, Sparrman, more than a century ago, mentioned the fact of tame ostriches l)eing kept by some of the farmers
at the Capo; and Capt. Lyon, in 1^2U, mentioned the similar fact
with regard to North Africa
indeed, up to the present time, a
large portion of the feathers from Kordofan are known to bo the
;

;

;

produce of tame birds,
without the aid of an

however, hatched by female ostriches, and

all,

incubator.

"With the increased deminds that there
was a great risk of the extermination of the wild birds at no distant
period; and in iJ^oU the Acclimatization Society of Paris offered
premiums for the successful domestication of the species in Senegal
and Algeria, and for breeding ostiiches in Europe. Prince Demidoff was to some extent successful at Florence ; and similar experiments, with satisfactory results, were made at ilarseilles, Grenoble,
and ^[adrid. It was, however, reserved for the colonists at the
Cape to carrj'.out the plan on a large scale; and of the rapid rise
and results of this new industry some idea may be formed when
wo read that, although only commenced in 18(36, the number of tamo
ostriches at the census of IST'i amounted to no less than 32,247.
Of these a considerable number have been hatched out by Douglas's
incubator, by means of which ]Mr. John Xoble succeeded in rearing
in a single season from six ostriches (four hens and one cock) one
hundred and thirty birds
This is a vast improvement upon the
wholesale slaughter formerly necessary to provide plumes for the
European market for although the feathers of the wild birds have a
crispness which no " tame feathers " possess, yet the demand for
the second class is sufficient to make ostrich-farming a very profitable business.
Contrast the state of things in the Argentine provinces, where the unfortunate Rhea, or South- American Ostrich, seems
in a fair way of extermination, nearly half a million haWng been
slaughtered annually for some years, without any compensation iji
the way of artificial production,
llespecting the habits, manner of
hunting, and the characteristic distinctions of the two species found
in the southern portions of the American continent, a long account
is given
and it is somewhat amusing (as throwing light upon many
'•
trade " names) to learn that the best feathers of the llhca are
known as Vautour plumes, whilst the white and half-white ones are
termed gerhes indiennes, or Indian sheaves. It is much to be regretted
that the unenterprising hall'-breeds who inhabit a large portion of the
Piver-Platc States should never have made any attempt to protect
and foster these handsome birds for the experiment of M. Vavaseur
in Prance, after an experience of fifteen years in Uruguay, shows that
in a civilized country, and one not in a state of chronic revolutionary

mand

for feathers

it

artificial

became plain

I

;

;

;

to all reflecting

—
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disturbance,

there

is

no

difficulty in

farming Rheas as well as

Ostriches.
details we must, however, refer our readers to the
every page of which is replete with interest, as well as

For further
•work

itself,

really novel

and valuable information.

Foraminifera of Barbadoes. (Etude stir les Foramiuifires de la
Barbade, Sfc.) By M. Ernest Vandex Broeck, ifcc. 8vo. 98 pages,
with 2 plates. Brussels, 1870. (From the Annales de la Soc.
Beige de Microscopic.')

Oil the

'

This memoir on some recent Foraminifera collected by the late
L. Agassiz at about 100 fathoms depth, near Barbadoes, in the
West Indies, is of considerable interest on account of the careful
treatment of the Microzoa under notice, the elegant and trustworthy
illustrations, and the enlightened views of Foraminiferal classification
and nomenclature which the author clearly and earnestly advances.
The series of forms is not numerous, but very interesting as
and these serve as
varieties and subvarieties of well-known types
a groundwork for a thoughtful exposition of the principles of classification adopted by Von Reuss in Germany and by Carpenter and
The Foraminifera described and figured are
others in England.
;

:

Lituola Soldani, P. ^- J!, var. intermedia, nov.
Dentalina obliqua, L., var. sulcata,
Nils.

D. nodosa, D'Orh.
D. communis, D'Orb.
D. communis, D'Orb., var. obliqua,

D'Orb.
D. communis, D'Orb., var. annulata,

Rss.

D. pauperata, D'Orb.
Mar_nnuliua glabra, D'Orb.
Crislellaria rotulata, Lni. (passing

into C. vortex, F.
C. cultrata (3/.).

^ M.).

Frondicularia alata, D'Orb.,

var.

Frondicularia alata,

UOrh.,

var.

laneeolata, nov.
F. complauata, Dcfr.,\Si\\ coucinna, nov.
Globigerina bulloides, D'Orb., var.
cretacea. If' Orb.
G. bulloides, D'Orb., var. rubra,

D'Orb.
Textularia trochus, D'Orb.
Verneuilina communis (D'Orb.).
Pulvinuliua Menardii (Z)'0/-i.), var.
cultrata (D'Orb.).
Polymorpliina lactea ( W. ^- J.) and
Truncatulina lobatula ( W. H- J.) are
also described and commented
upon.

sagittu'.a, hoc.

PROCEEDINGS OF LEARNED SOCIETIES.
GEOLOGICAL SOCIETY.
June 7th, 187G.— Prof. P. Martin Duncan, M.B., F.R.S.,
President, in the Chair.

On the British Fossil Cretaceous Birds." By Harry Govier Seeley,
Esq., F.L.S., F.G.S., Professor of Physical Geography in Bedford
"

College,

London.

In this paper the author gave an account of the remains of birds
which have been collected from the Cambridge Upper Greensand.
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Of the

only ])ortion yet recognized

the part of the hrainindicates a sknll as
large as tliat of the red-throat<Hl Diver, Avhich it reseml)los in deTlie vertebral column is represented by lower
tails of structure.
cervical verteljrie, Avhicli have the centrum small and compressed
from side to side. The dorsal vertebra) are also small, are rounded
on the underside as in the (iannet, and often have the articular
ends biconcave, or have a concavity in the centre of the saddle.
There "were transverse ])rocesse3 as in modern birds and the ribs
had a similar double articulation. The sacrum was unusually large,
and included many vertebrae. Its anterior end resembles that of a
Gull's sacrum, in being flattened or concave.
The vertebrae are
rounded anteriorly, and distinguishable from each other; but posteriorly they are blended, and resemble the postarticular part of the
sacrum of the Diver. Some small vertebra; were thought to be
caudal, and considered to be ])robably elements of the ploughshare.
No trace of any bone of the anterior limb has been detected ;
while of the hinder limb, the femur, tibia, tibula, and tarso-metatarsus are all known.
The femur and tarso-metatarsus are the
bones most like those of the Diver. The fibula is unusually large.

case

licad, the

beliind the jiarieto-t'ronfal snture.

is

It

;

The

has a moderate patelloid process, and shows resemblances
water birds. The bones are so fragmentary that the size
of the animal can only be given roughly as similar to that of the
Diver, but with a shorter neck.
The affinities of the animal are
strongest with Coli/mhus.
It also closely resembles Prof. Marsh's
Cretaceous genus J/c.<j>erorni's, and, like that genus, may be supposed
to have had teeth. The species were described as Enaliornh Barretti
and E. l<ed(jincli. Some bones were also described thought to
indicate birds in which the extremities of the bones rtmaincd unossififd throughout lil'e.
tibia

to several

'•

On two Chimaeroid Jaws from the Lower Greensand of New
By E. T. Newton, Esq., F.G.S., of H. M. Geological

Zealand."
Survey.

The two jaws which were the subject of this communication form
part of the collection of fossils from the Lower Greensand of New
Zealand deposited in the liritisb Museum by Dr. Hector. One of
the specimens, a right mandilde, was referred by the author to
Jsch/ni/ns bnvirostrix. Ag., a species from the Gault of Eolkeslone,
hitherto known only by name, no doscri])tion or figure of it havii;g
been as yet published. Through the kindness of the Karl of Knniskillen, the original ty])e specimen of this species was exhibited lo
The author then described a perfect mandible from
the Society.
the Cambridge jihosphatic deposits, and stated that the examination of a large series of specimens .showed a considerable variation
The New-Zealand
in the form of the teeth in ditferent individuals.
mandible was then compared with these iJriti.sh specimens, and was
said to differ less from some of them than they did among themselves.

The second specimen, a small

right maxilla, possessing but ono

262

Geological Society,

and this of <a peculiar form, was compared with the corresponding bono in Ischi/odus, Edaphodon^ EJasmodus, Ganodus, Chimcera, and Cidlorhi/nchus,
The form of the tooth appeared to agree
better with that of the last-named genus than with any of the
others ; and the author therefore proposed to caU it, in allusion to
the form of the tooth, CallorhjncJms Hcctori.
tooth,

"

On

a Bone-bed in the Lower Coal-measures, with an enumewhich it is principally composed." By
Davis, Esq., F.L.S., F.G.S.

ration of the Fish-remains of
J.

W.

In this paper the author described a thin bed composed chiefly of
remains of fishes, which rests immediately upon the " Better-bed
Coal " of the Lower Coal-measures in Yorkshire. The bed varies
from a quarter to five eighths of an inch in thickness, and is overlain by a thick bed of blue argillaceous shale, containing remains of
plants.
The author described the order of the deposits both above
and below the " Bone-bed," and gave a list of the organisms of
which remains are found in the latter, including species of Gyracnnthm, Ctenacantlivff, Lepracantlius^ Acanthodes, Pleuracanthns,
Orthacanthus, Diplodas, Pleurodiis, Helodns, Cladodus, Pcec'dodus,
Ilarpacodus, Ctenoptycldus, Megalichthys, HoloptycMus,
Strepsodus, Acrolepis, Platysomus, Acantliodopsis, Ampldcentrum,
Pefalodus,

and
which he regarded as

Rliizodopsis, CyclopfycJiius, Gyrolepis, Palceoniscus, Ccelacanthus,

Ctenodhs.

The author

indicating two

also described spines

new genera

—

one probably allied
of Elasmobranchs
and the other {Hoplonchus) allied to Oachus and
Bones belongijig to the Labyrinthodont genus Lox~

to Pleuracanthus,

ITomacuiithus.

omma

are

met with rarely

in the deposit.

" Xote on a Species of
formation, of Sumatra.*'

Foraminifera from

By M.

the Carboniferous

Jules Huguenin.

The author described some globular Foraminifera, belonging or
from a Carboniferous deposit containing Producti
and PluUipsicp, which occurs X.E. of Padang and S. of the Lake
of Singkarak in Sumatra.
The author described the structure of
these fossils, which he compared with Fusidina cylindnca and F.
dqjressa, and arrived at the conclusion that they belong to a new
genus, to which perhaps the Xorth-American Fusidina rohusta
allied to Eusidina,

also belongs.

Juue 21, 1876.— Prof. P. Martin Duncan, M.B., F.R.S., President,
in the Chair.

" On the Discovery of Plants in the Lower Old Red Sandstone
of the Xeighbourhood of Callander."
By R. L. Jack, Esq., F.G.S.,

and R. Etheridge, Jun., Esq., F.G.S.

The authors give an
to the existence of

abstract of the various previous references

remains

of land-plants in deposits of

Old- Red-

—
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Sandsiono age, and mention tlio following localities in Scotland in
wliicli such remains have recently been discovered by them
1. liuchanan-Castle Quarry, near Drymcn
2. Old Quarry, at small
:

;

reservoir at

Kilmahew

M.

;

AVater, above Chai)elroe]c

;

Gi'cen IJurn, Keltic

5. Keltic AVater,

Water

;

4.

Keltie

below Brackland Linns

;

Quarry at Kanios Farm, near Callander 7. Quany at EastcrhiD,
near (iartniore S. Quarry in Cameron ])lantation, near Alexandria
9. Turnpike road at Overballocli, Loch Lomond
and the localities
from which the specimens noticed in this ])aper were obtained,
namely a (piarry -J| miles from liracndam House, and the southwest corner of Muir plantation, near Callander, The plant-remains
arc described as being of a very fragmentary nature, and as occurring in the two last-named localities in a deposit consisting of
greenish-grey flags and thin-bedded sandstones about 500 feet in
6.

;

;

;

;

thickness, the best specimens being in the sandstone.
They present
the appearance of elongated flattened stems, about 1 inch wide on the
average, sometimes represented only by casts, sometimes by black
carbonaceous films.
They are ornamented with a series of puckerlike depressions when seen from the interior, or with a number of
wart-like eminences when viewed externally.
The latter are the
scars of the points of issue of the vascular bundles passing to the
leaves.
Along the margins are seen spines or thorn-like projections,
which may be the leaves or their bases ; these are apparently
arranged in spiral rows. Home stems appear to show dichotomous
branching.
The authors discuss the relationships of these remains
with other described Devonian forms, and regard them as most
nearly allied to FsUophyton princcps^ Dawson.
They describe the
plant with doubt as a species of P.-iUophyton.

" On an adherent Form of Productus and a small Spinfenna
from the Lower Carboniferous Limestone Group of the East of
Scotland."

By

II.

Etheridge, Jun., Esq., E.G.S.

The author commenced by sunamarizing the different views that
have been expressed by writers as to the mode of life of the Producti, and the function to be ascribed to the spines with which their
shells are furnished, in order to show the uncertainty that prevails
upon these points. He then described specimens of a small FroductKS found attached to encrinite stems and fragments of Polyzoa,
over the No. 2 Limestone of the Lower Carboniferous Limestone group, chiefly in the ncighbourliood of Dunbar.
The shells are attached by having some of the spines of the ventral
valve wound tightly round the bodies to which they adhere, sometimes singly, sometimes in clusters, the number of spijies implicated
in the adhesion varying from two to seven or more.
The attachin the shale

ment took place during the life of the Criuoid, as evinced by the
subsequent growth of the latter, leading in many cases to the more
or less complete imbedding of the Productus.
From the consideration of the characters presented by the more mature valves, the
author stated that the nearest affinity of this species of Productus
appears to be with P. Wri(jhtii, Dav., but that it shows peculiarities
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Sow., P. scahrinihis, Mart., and P. unnot prepared to describe it as a- distinct
species, but suggested for it the name of Productus complectois, in
allusion to its embracing habit, in case of its proving to be distinct.
The f'^pinferina described by the author. was compared by him
with S. cristata, Schl., var. ortoplicata, Sow., and with S. insculpta,
PhilL, from both of which it differs in certain characters
but as
only one specimen has been met with, he refrained from founding a
new species upon it. The specimen is from Fullarton Quarry, near
Temple, Edinburghshire.
to P. lonr/ispinus,

allying

it

(iatus,

Dcfr.

He was

;

" Notice of the Occurrence of Remains of a British fossil Zeuglodon
Waukh/ni, Seeley) in the Barton Clay of the Hampshire coast."
By Harry Govier Seeley, Esq., F.L.S., F.G.S.
(Z.

In this paper the author described the remains of a species of
obtained by the late Dr. A. Wanklyn from the Barton
Cliff, consisting of a great part of the skull, about the same size as that
The bones preserved are the
of Zeuglodon brachi/spondi/lus, Miiller.
The left maxillary sliows
maxillary, frontal, and parietal bones.
the remains of five teeth in a length of rather less than seven inches,
the first two of which had simple conical crowns and a single fang
Zeufjlodon

;

The third tooth is considerably
the sockets of these are elliptical.
compressed, with a sharp margin, which has four small denticles on
each side of the large median denticle. The following teeth exhibit

somewhat

and each possesses two

similar characters,

single tooth, resembling the canine of a Carnivore,

fangs.

A

was found with

the specimen, and was probably one of those missing from the first
The characters of the bones of the head were described in
more or less detail the frontal region is flattened, with a sharp
crest continued along tlie parietal region, as in Z. hracJu/sjwndi/lus
but the crest is not flattened posteriorly into a narrow table, as in
that species, iior is the parietal united with the frontal by a folded

sockets.

:

;

suture.

The

species,

named

coverer, differs from all

Z. Wanl-h/ni in

known

species of the

memory

of its dis-

genus in the shortness

of the interspaces between the teeth.

" On the Remains of Emys hordweUensis, from the Lower HordBy Harry Govier Seeley. Esq.,
well beds in the Hordwell Cliff'."
F.L.S., F.G.S.

The remains described by the author consist of some fragments
constituting the greater part of the plastron and carapace of a species
of Emys obtained from a bed in Hordwell Cliff' about 20 feet below
that which has yielded the chief remains of Crocoddna Hastingsia;,
and about 1 feet above the brackish-water Upper Bagshot iDcds.
The preserved portion of the carapace is 9 inches long; when perIts
fect it was probably about 12 inches long and 10 inches broad.

—

the broad, short gular scute,
to be
the subpenthe subtriangular nuchal scute
tagonal first vertebral scute, broader than the succeeding quadrate
distinctive characters

with sinuous sutures

were said

;

:

;
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and the concentric ornamentation left on the
vertebral seutcH
canipiice ;iiid phustron by all the scutes.
The author proposed for the
species the name of Enu/s hordwellensis.
;

"

On an

and dorsal Vertebrae of
Cambridge Upper Greensand." By Harry

associated Series of cervical

Polffptifchodon from the

Govier Seeley,

K.sq.,

F.L.S., F.G.S.

The author remarked upon the

rarity of vertebrae of Poh/pti/chodon

Cambridge Greensand in comparison with the abundance of
teeth, and stated that those collected do not appear to be the remains of more than two individuals, pri)bably representing two
species.
One scries from Haslingficld was described and figured by

in the

Owen

the other, somewhat smaller series, described
from the Huntingdon Road. The author described in detail the structure of the atlas and axis and of the five
succeeding (cervical) vertebrae
nine dorsal vertebrae were also
Prof.

in 1S<;U;

in the present paper,

is

;

described.

" On Crocodiliis icenims (Seeley), a second and larger species of
By Harry Govier
Crocodile from the Cambridge Upper Greensand."
Seeley, Escj., F.L.S., F.G.S.

In this paper the author described a cervical and a dorsal vernew species of Crocodile. The former is probably the last

tebra of a

cervical.
It is 2\ inches long, and differs from that of existing
Crocodiles in the large size of the parapophyses, the distinct anterior
notch in the neural arch for the vertebral nerve, and the perfect
convexity of the articular ball.
The dorsal vertebra is the sixth or
seventh it measures 24 inches in length, and shows a depression
;

and perfect convexity of the articular ball, which distinguish it
from existing species. The animal was probably about 16 ft. long.
"

On Macrurosaurus semtms

(Seeley), a long-tailed

proccelous vertebrae, from the Cambridge

Harry Govier

animal with

Upper Greensand."

By

Seeley, Esq., F.L.S., F.G.S.

The author described a

scries of

about 40 associated and nearly

successive caudal vertebrae obtained from one of the deeper pliospha-

The tail, when complete, protite workings on Coldham Common.
The
bably included 50 vertebra, and measured 1.5 feet in length.
articulations of the earlier vertebrae are proccelous then they become
nearly flat, then biconcave, and towards the end of the tail irregular.
There are no chevron bones. The neural arch in the earlier part of
the tail was supported on pedicles rising from the centrum, deThe neural arches were of great
pressed and devoid of neural sjiine.
The author remarked that
antero-posterior extent and compressed.
although the tail as a whole is more in accordance with the Lacertian t}'pe than with any other order of true reptiles, the combination
of the proccelous character with the absence of chevron bones is
;

Atin. (t

J%.

.V.

f/ist.

Scr. 4.

Vol. xix.
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He

added that the metapodium deunder the name of Acantlwpholis plati/pus, may perhaps belong to the foot of Macrurosaunis,
in which ease the latter would probably indicate a modification of
the Crocodilian type, and the individual to which the tail belonged
would have been about 30 feet long.

unknown

him elsewhere.
him

to

scribed and figured by

in 1871,

December 20th, 1876.— Prof. P. Martin Duncan, M.B.,

F.R.S.,

President, in the Chair,

" On Pharetrospongia Strahcmi, a
from the Cambridge Coprolite Bed."

fossil

Holorhaphidote Sponge

By W.

J. Sollas, Esq., B.A.,

F.G.S.

The sponge described by the author, which had been long labelled
Woodwardian Museum at Cambridge, is a

as a Clie nendopora in the

fossilized siliceous sponge, characterized

by an irregularly reticulate

fibrous skeleton, the fibres of which in the living state were composed
of a number of siliceous acerate spicules, lying parallel to each other

and to the sides of the fibre. These spicules are still sufficiently well
preserved to be figured and measured individually, though they have
undergone a pseudomorphic change, by which their original comA similar repcsition has been exchanged for a calcareous one.
placement has occurred in the case of various species of Manon and
and this fact is of great interest, as showing that the
Poroaponijia
extinct and anomalous order of Calcispongise, which these fossils
were supposed to indicate, has no necessary existence, since their
calcareous nature is a superimposed one, and their original structure agrees completely with that of existing siliceous forms, PharetroRponcjia Strahani itself exhibits close affinities to an undescribed
sponge now living in the Australian seas.
;

a

" On the Eemains of a large Crustacean, probably indicative of
new species of Eurypterus or allied genus (Eun/pteni.s? Stevensoni),

from the Lower Carboniferous series (Cement-stone group) of Berwickshire." By Robert Etheridge, jun., Esq., E.G.S.

The fragmentars' Crustacean-remains described in this paper are
They are
referred by the author to a large species of Eurypterus.
from a rather lower horizon in the Lower Carboniferous than that
from which Eurypterus Scouleri, Hibbert, was obtained. The animal
was probably twice the size of E. Scouleri. The remains consist of
large scale-like markings and marginal spines which once covered
the surface and bordered the head and the hinder edges of the
body-segments of a gigantic Crustacean, agreeing in general characters with the same parts in E. Scouleri, but differing in points
For the species, supposing it to be distinct, the author
of detail.
proposes the

name

of E. Stevensoni.
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January 10th. 1M7.-

-Prof. P.

Martin Dmicaii, M.B..

V.\{.'6..

President, in the Chair.
•'
Oil gi;,'!iiitic Land-Tortoises and a small Freshwater Sjjecies
from tlie ossiferous caverns of Malta, toi^cthor with a list of the fossil
Fauna, and a note on Chelonian-remains from the liock-cavities of
Gibraltar."
By A. Leith Adams, Esq., M.B., F.R.S., F.G.S.

The author described three extinct species of Tortoises from the
Maltese rock-cavities, one of whicli was of gigantic proportions, and
equalled in size any of the living or extinct land Cheloniaus from
the Indian or Pacific islands.
The characteristic peculiarity in the
two larger species is a greater robustness of the long bones as compared with the denizens of the Mascarene and Galapagos islands
with which he had been enabled to contrast them. The largest, on
that account, he liad named T. rohusta it rivalled the gigantic
Testudo ephippium (Giinther) in size, showing affinities to it in a
few minor characters. A smaller species, T. Sprattii^ and a small
Lutft)iii/s, not distinguishable, as far as the few remains extend, from
the recent L. europcea, besides many fragments of shields of tortoises
of various dimensions, had been obtained.
These Cheloniaus were
found in conjunction with the remains of the dwarf Elephants and
other members of the remarkable fauna collected by Admiral Spratt
and the author in the ossiferous rock-cavities of Zebbug, Mnaidra,
Benghisa, &c. The paper contained a list of the animal-remains
hitherto recorded from the Maltese fissure caverns, including three
species of dwarf Elephants, two species of Hippoitotamus, two
gigantic species of Mt/o.vus, a gigantic Swan, and other animal-remains, and, further, a Xote on some Chelonian-rcraaius from the
rock-fissures of Gibraltar.
;

January 24th, 1877.— Prof.

P.

Martin Duncan, M.E., F.K.S.,

President, in the Chair.

"

On

British Cretaceous Patclloid Gasteropoda."

By John

Starkie

Gardner, Esq., F.G.S.

In this paper the author commenced by a general statement as to
the classification of the forms to be described in it, which he referred
to the families Patellidie, Fissurellida?, Calyptraeidic, and Capulidte.
He noticed 30 species, which are mostly of rare occurrence and
19 of these were described as new.
Four genera were indicated as
new to the Cretaceous scries, and one as new to the Cretaceous
;

in

England.

J/elcion

The new

species

Anisomi/on

JUei/eri,

were Acmcea formosa and

vectist,

Sntrria

2)Iana,

cahiptrcfiformis

depressa^ Eniair/inula ^>»>u•^'r^//rt, divisiensis, ancistra, Mf'/eri,
tinicostatn,

Pumturdla

aiiti'/ua,

Cidijptrcea

coua'ntrica,

and
and

C'lrpi/fnla

chamfffonnis, Ciiicihnhint ijiijanteuin, Pileupsis yieuaDniensis, dubius,
and Seeleifi, and Hipjioiti/.v iJiruni. Most of the Patcllidaj were
from the Neocomian, and the majority of the Fissurellida; from the
l-ppcr Grocnsand
the sjiecies of the other two families wore scat:
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The author referred to the indications of
tered through the series.
depth of deposit and other conditions furnished by these Mollusca,
and also to the resemblance presented by many of them to certain
bivalves common in the same rocks, which he regarded as a sort of
mimicry,

" Observations on Remains of the Mammoth and other Mammals
from Northern Spain," By A, Leith Adams, Esq., M,B,, F,R,S.,
F.G.S.

The remains noticed in this paper were obtained by MM, O'Reilly
and Sullivan in a cavern discovered at about 12 metres from the
surface, in the valley of Udias, near Santander, by a boring made
through limestone in search of calamine. They were found close to
a mound of soil which had fallen down a funnel at one end of the
cavity, and more or less buried in a bed of calamine which covered
The cavern was evidently an enlarged joint or rockthe floor.
fissure, into which the entire carcasses, or else the living animals,
had been precipitated from time to time. The author had identified
among these remains numerous portions, including teeth, of Elejphas primir/enii(S, whit-h is important as furnishing the first instance
He also recorded Bos
of the occurrence of that animal in Spain.

primigenius and Cei-vits elaphus ?, and stated that MM. O'Reilly and
Sullivan mention a long curved tooth which he thought might be a
canine of Hippopotamus.

February 7th, 1877,— Prof, P. Martin Duncan, M.B., F.R.S,,
President, in the Chair.

"

On new

Species of Belemnites and Salenia from the Middle

Tertiaries of South Australia,"

By Ralph

Tate, Esq,, F,G,S,

The author noticed the occurrence in deposits of supposed
Miocene age in South Australia of a species of Belemnite {BelemThese fossils were
nites senescens) and a Scdenia (S. tcrtiand).
obtained from Aldenga, twenty-six miles south of Adelaide, on the
east coast of St. Vincent's Gulf, where the long series of sea-clifFs
contains an assemblage of fossils identical with that of the MurrayRiver beds. The Salenia is especially interesting on account of the
discovery of a living species of the genus by the naturalists of the
'

Challenger.'

"

On Mauisaurus Gardneri

(Seeley), an

the base of the Gault at Folkestone,"
F,L,S,, F,G.S.

Elasmosaurian

from

By Harry Govier Seeley, Esq.,

The author described the skeleton of a great long-necked Saurian
obtained by Mr. J. S. Gardner from the Gault of the cliff at
Folkestone.
The remains obtained included a tooth, a long series
of vertebrse, some ribs, bones of the pectoral arch, the femur, and
some phalanges, indicating a very large species, which the author
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some doubt, to the genus Mauisaurus of Dr. Hector,
founded upon a Saurian from the Cretaceous formation of New
Zeahiiid.
He gave it the name of A/auisaurus Gardneri in honour
A small heap of pebbles was found in the neighof its discoverer.
and it was supposed that these had been conbourhood of the ril)s
tained in the stomach of the animal.

referred, with

;

MISCELLANEOUS.
Note on the Femoral BmsJies of the Mantidse.

Wood-Mason.

B}- Prof. J.

Since the abstract * of my pajicr on these structures and their use
was published, I have been enabled to consult M. Stal's memoir -f
entitled '' Orthoptera qutedam Afrieana ;" and I find that I have
been anticipated as to the discovery the brushes, or rather the setulose eminences which I call brushes, being thus described in a footnote to p. 3^2 of the work cited
" In latere intcriore femorum
anticorum Mantoileonim adest apicem versus prope marginem inferiorem spatium parvum leviter convexum, oblongum, dense brevissimeque setulosum." M. Stal makes no suggestion as to the possible
use of the brushes to the insects but I have ascertained J that they
are exclusively used for keeping the eyes and ocelli in a functional
condition, and that they are present in the young when these quit
:

—
—

;

the egg.

A

fuU account of

my

observations and experiments on numerous

living specimens belonging to several genera

mantis, UieroduJa, &c.

)

will be given in

my

(5't'7iirocfj?7ia?a,

Pseudo-

paper.

Calcutta, Dec. 22, 1876.

On

the

Development of the Antennce in the Pectiniconi Mantidae.

By

Prof. J. Wood-AIasox.

The author shows that, down to the last change of skin but one,
no diflerence is to be detected between the two sexes of Gongyliis
gongt/lodes, cither in the form or in the proportional length of the
antenna?, which in both male and female are identically the same
simple and setaceous structures, consisting of two distinct basilar
segments followed by a multitude of very short and ill-dctined
flagellar ones, but that shortly after this event these appendages
in the male begin to thicken throughout that portion of their
length which in the perfect insect is bipectiuated, so as eventually
that this thickening
to acquire a compressed spindle-shaped form
is the outward manifestation of the growth going on beneath the
;

••

P. A. S. B., .Tmie If^TG, p. 12.3; and this Journal, vol. xviii.p. 438.
( Efvers. af Kongl. S venska Votenskaps-Akademiens Fcirhandl. Stockholm, 1671. no. '-i, sid. 37o-401.

t

I

P. A. S. B.,

August 1876,

p. 170.

—
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outermost layer of chitinous mcinbraue (last skin), which, at an
early date, pari passu with the formatiou of the new antennae, tends
to separate off from tlie rest, and thereafter serves as a capsule or
sheath wherein the two series of pectinations are developed by a
process of budding from the antennal segments between the basal 5
and the apical 12-15; that as the pectinations grow they press upon
60 as to distend the walls of the sheath, completely obliterating all
and that if the sheath be caretraces of its previous segmentation
fully dissected away when distention of its walls has proceeded
almost to the bursting-point (last moult), the completely bi])ectinated antenna of the adult male is disclosed, but with the teeth of
each comb all glued and compressed together and with the two
striated plates thus formed apposed to one another at their free ends,
Proceedhvjs of
so as to enclose a compressed spindle-shaped cavity.
the Asiatic Society of Benyal, December 1876.
;

On

the Poioer 2'>ossessed

liviivj

without

by certain Mites, with or rvithout MoutJis, of
entire Phases of their Existence or even

Food through

during their whole Lives.

By M. Megxin.

The specimens

of Ixodes found adhering to animals, to whatever
they may belong, are always fecundated females a fact
which the author has ascertained by the examination of hundreds
of individuals obtained from dogs, cattle, sheep, horses, different
species of rodents, birds, reptiles, &c.
lie lias frequently found
adhering to the lower surface of these sucking females, another very
different small Ixodes, which is entirely coriaceous, and is the male,
the lip of wliich, forming an obtuse triangle with salient lateral
angles, is introduced into the subthoracic vulva of the female, and
serves as a guide to the penis (which emerges from its base), and at
the same time as a means of firm sexual union instead of the copulatory suckers met with in many other mites.
The Ixodes are oviparous, and deposit a considerable number of
eggs, not by the mouth as Latreille believed, on the testimony of
Chabrier, but by a subthoracic vulva which opens close to the base
of the rostrum, as demonstrated by M. Lucas (Ann, Soc, Ent.
Franc. 1836, p. 630) but the mode of life and organization of the
larvae are quite unknown.
The author found on an African ox an
enormous female Ixodes ready to lay, and was thus enabled to study
her numerous progeny. Ectween May 22 and June 23 this female
laid 12,000 eggs filled with a brownish j-eUow vitelline matter,
composed of granular polyhedric or rounded cells of very variable
diameters.
The average diameter of the ovospherical eggs was

—

species

;

A millim.

The eggs hatched between July 25 and August

9, producing very
with the rostrum apiiarently complete, an
oval-triangular ccphalothoracic plastron, furnished with a pair of
eyes as in the motlier, but quite destitute of stigmata and of the
trachearj' respiratory apparatus so visible in the adults.
Five or
six days befoie hatching, when the egg appeared still three fourths

active

hexapod

larvae,

—
MisceUaneonn.
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with the vitellus, the uiithur s;i\v the ab<loniiii;il iiitcguraents
and
of the larvie formed, eomi)leteh' enveloping the vitelline mass
he then saw the hard parts of the skeleton thicken and become

filled

;

darker in colour, the a))domen, which was at first spheroidal, become
Hattened and regidarly festooned behind, and the stomach and its
fivmmetrieal cicca formed, circumscribing the vitelline matter, which
was gradually retracted, furnishing the material for new organs.
That the business of nutrition went on actively in the bodies of
these larva3 was shown by their depositing upon the glass much
white matter, which proved to consist of alkaline urates. The
mother had also produced a large quantity of similar excrement.
The author states that these larvae lived and digested for three
months without his being able to induce them to take any nourishment they lived on the provision derived from their mother, which
was contained in the stomach.
These larva; undergo their metamorphoses and become adult,
when the males seek the females, fecundate them, and die without
taking any food, which, indeed, the conversion of their rostrum
into an accessory organ of copulation would pi'event their doing
the females, either during or after fecundation, attach themselves to
animals, from which they absorb the quantity of blood which enables them to acquire sometimes, ten times their original size, and
provides the materials for their numerous progeny, even throughout
;

;

life in

the case of the males.

The

mouthless Acarina, which have been formed into the
genera Hiipopas, Homopus, Trichodacti/lus, Astoma, &c., but which
the author has shown to be nymphs, also live without food in
an analogous manner.
Their bodies are filled with a granular
amorphous matter, a sort of highly vitaHzed sarcode, produced by
the liquefaction of the internal organs, and especially the muscles
of the larva)
hfe is sustained without loss, since there are no evacuations, in consequence of the complete absence of anal, respiratory,
or other apertures, during the whole of this phase of their existence.
The adult form which succeeds this phase is remarkable (especially
in the case of the adult female) for great voracit}' but many of the
males, like those of Ixodes, eat very little or not at all, and the
author believes that the males of Sarcoptes belong to the latter
;

;

categorj-.

M. Megnin remarks

that this fact is by no means without a
and mentions the Ephemerae and the (Estrida? as furnishing
cases in point.
He also refers to the same category the astomatous
and fertile form of the Pht/lloxera of the oak observed by M. Lichtenstein (Bull. Soc. Ent. Fr. 1870, p. 104).
Comptes Rendus,
Nov. 20, 1876, p. UU'3.
parallel,

Note on the Nidification of the Aye-Aye.

By MM. A. Milne-Edwards and A. Grandidier.

Any

may contribute towards a more complete knowaye-aye (Chlroinys madagascanensis) deserve the

facts that

ledge of the

;
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This

attention of zoologists.

been long disputed,

mammal,

is still verj-

rare.

the affinities of which have

Travellers have scarcely ever

and the observations they have been
studied it in the living state
able to make upon its habits and manners are almost insignificant
we therefore think it useful to indicate some new particulars as to
;

its

mode of life.
The aye-aye constructs

in trees true nests resembling enormous
ball-shaped birds' nests and it is in the interior of these constructions that the female brings forth her young and nourishes it.
have just received one of these nests found by M. Soumagne, honorary consul of France in Madagascar, in the belt of forest situated
halfway up the eastern slope of the great granitic mountain mass a
It is made with much care and art
short distance from Taraative.
its
at the fork of several large branches of a dicotyledonous tree
outer surface is formed of large rolled-up leaves of the Ravinala (or
traveller's tree), which constitute a sort of impermeable covering
and protect the interior, in which there is an accumulation of small
twigs and dry leaves. The aperture is narrow and placed to one side.
M. Soumagne surprised a female with her young one in this nest.
The most highly organized species of the Lemurine group (the
Indrisinoe and true lemurs) always carry their 5'oung attached to
the back or the breast, where it can easily reach the pectoral mammae
The lower representatives of the order, however,
of the mother.
are furnished with several pairs of mamm?e, and they do not carry
they deposit them eitlier in holes of
their young in this manner
trees [Lejjilemures and Chirofjalei) or in true nests (Mkrocehi). Each
litter consists of several young, w^hich remain for a considerable
time confined to their retreat, without being able to accompanj' their
One of us has examined the nest of Microcehus myoxinus.
parents.
It resembles on a small scale that of a crow^, and is composed of
small twigs interlaced, in the midst of which there is a depression
with a bed of hairs, in which the young repose.
In its mode of nidification, therefore, the aye-aj^e closely approaches
the more degraded representatives of the order Lemurina, and
;

We

;

;

departs from the Indrisinae and true Lemurs.
Jan. 22, 1877, p. 196.

Note on the Phenomena of Digestion and on
Digestive Apparatus in the Phalangida *.

— Comptes Rendua,

the Structure of the

By Felix

Plateatj.

(Abstract by the author.)

The ' Annals and Magazine of Natural History ' have already
given abstracts of several of my memoirs relating to the phenomena
The present memoir is, properly
of digestion in the Articulata f.
speaking, only a detached chapter of a long scries of researches on
• Bulletin de I'Academie Royale de Belgique, 45* ann^e, 2« s^r.
tome xlii. p. 719, 1876.
t Annals and Magazine of Natural History, 4th series, vol. xvi. p. 152,
(1875), vol. xviii. p. 355 0876), vol. xviii. p. 437 (1876).
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the dif^stion of the ^\jachnidans. The very special organization of
the rhalangida permitted this separation.
It is not ray intention to summarize here the anatomical part of
my note but I must say a few words on the arrangement of the
digestive tube of the ^Vraneida and of the Phalangida in order to
show the bearing of the physiological results.
The Araneida, or spiders properly so called, are sucking animals.
first, a buccal intestine entirely
Their digestive tube comprises
situated in the oephalothorax, and consisting of an oesophagus with
chitinous walls, terminating with an apparatus of suction, accompanied by a series of five pairs of lateral cajca
then, in the abdomen, a middle intestine, followed by a terminal intestine. The
middle intestine is here characterized by the fact that it receives
on the right and left the excretor}' canals from the voluminous
abdominal gland, hitherto called the liver in the Araneida. The
terminal intestine, dilated into a reservoir, receives at its origin, as
in all the Articulata, the crustaceans excepted, the Malpighian or
urinary tubes.
AVe know by the works of Ramdohr, Treviranus, Tulk,'Blanchard,
&c., that the digestive apparatus of the Phalangida is quite different.
Here the animal docs not suck its prey, but devours it entirely.
The digestive tube consists, in the first place, of a buccal intestine
reduced to a short oesophagus then of an immense median sac,
into which open dorsally about thirty voluminous caeca filling
nearly all the ca\'ity of the body lastly of a short terminal intestine, characterized, as I show for the first time, by the insertion of
the Malpighian tubes.
It is to be remarked that here the body is
no longer distinctly divided into a cephalothorax and an abdomen,
and also that, as in the ^\janeida, a certain number of caeca penetrate
into the coxopodites of the feet.
AH authors taking for their basis a simple resemblance of form,
regard the caeca of the Phalangida as the analogues of the cephalothoracic cax;a of the Araneida.
This is for want of histological
observations and above all of physiological experiments.
Experimental researches already far advanced have convinced me
that the volumijious gland called the liver in the Decapod crustaceans,
and which empties its products into the middle intestine of those
animals, is nothing but the organ of secretion of the digestive licjuid
intended for the emulsion of the fats and for the solution of the
albuminoids *. Recently M. Jousset de Bellesme has informed me
that he has arrived at perfectly similar results
finally a number of
experiments on the so-called liver of the Araneida t, the ducts of
which also open into the middle intestine, have proved to me that
;

:

—

;

;

;

;

it in my * Recherches sur les ph^nomenes
des Myriapodes,' p. 42, note 4.
t i take this opportunity of calling the attention of the reader to tb«
importance of the results of my experiments on the Araneida. The
memoir in which they, together with numerous ctlier facts, are to b«
found, and which I hope to complete shortly, will, I hope, be read with

•

de

I

have already alluded to

la digestion, etc.

.

.

interest.

Ann.

& Mag.

N.

Hist. Ser. 4.

Vol xix.
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also

was only

a liver in appearance, that the liquid secreted

also the principal digestive liquid emiilsionizing the fatty bodies,

transforming: the albuminoids into peptones and producing glucose
at the expense of amylaceous matters.
The epithelium, consisting of voluminous cells, of the caeca of the

Phalangida has the most analogy with the cellular elements of the
supposed liver of the Araneida; bat, what is more positive, the
liquid secreted in abundance also transforms the feculents into
glucose slowly, dissolves the albuminoids actively, and energetically
emulsionizes the fats.
The caeca of the Phalangida arc therefore not the analogues of
the cephalothoracie suctorial sacs of the Araneida, but the evident
analogues of their abdominal digestive gland. It results from this,
(and direct observation also proves it), that the large median sac is the
principal place for digestion, and consequently the middle intestine.

The Goitrami and its Nest.
By M. Cakbonsiee.
have of late years had the honour of making known to the Acathe curious and interesting habits of certain fishes of the group
Labyrinthici.
In these species, at the time of reproduction, the
males become adorned with the most vivid colours, construct a
nest to shelter the products of the spawning, and during the embrj^onic development, as also after hatching, give a careful and efficacious
facts which indicate a highly developed
protection to their progeny
instinct in these creatures, and reveal the existence of faculties of
which they have heretofore been regarded as destitute. Among these
The study of
are the Macropodi of China and the Colism of India.
another fish of the same family, the Gourami (Osphromentis olfaiv)
has furnished me with subjects of no less astonishiaent and admiI

demy

—

ration.

The Gourami, an inhabitant of the fresh waters of China and India,
remarkable for the large size to which it may grow and for the
goodness of its flesh, which renders it a valuable article of food.
My trials in former years not having given any result, I determined last spring to keep my fishes in a medium maintained artifi77° F.), which it apcially at a constant temperature of 25° C. (
is

=

peared to

me must be

suitable for their reproduction.

With

this view,

in an aquarium containing about 48 gallons of
In a few days I saw the bodies of the males become adorned
water.
with vivid colours ; they pursued each other, and seemed to struggle
I then selected the
furiously for the possession of the females.

my fishes were placed

finest male,
left

whose

him alone

were tumefied in an abnormal fashion, and
aquarium with a female which he seemed to

lips

in the

pursue perseveringly. He soon commenced in one of the angles of
the aquarium the formation of a nest of froth, which in a few hours
6 to 7^ inches in diameter, and 4 to 4|
attained a considerable size

—

inches in height.

In the Chinese Macropodus the male draws directly from the outer

;:
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air the bu])l)le9

them

whioh he emits beneath

his frothy roof after liaving

(in order to prevent their heiiif; absorbed)

with the
mucosity furnished l)y his buccal membrane. The mucous secretion
does not seem to be formed in such aliundanco in the Gourami
hence my male found himself under the necessity of preparing his
materials beforehand, then collecting those which appeared to him

eiifjlohcd

to

fidfil

the desired conditions, and carrj'ing

them

to his nest.

For

purpose he kept at the surface of the water, turning his back to
the nest, and, drawing in the outer air, expelled it by degrees in
front of him in the form of gaseous bubbles.
The badly prepared
bubbles burst, and there only remained those the envelope of which
possessed the suitable consistency
these ho theu collected and
this

;

carried into his nest.

At times the buccal secretion seemed to slacken, and the male
could no longer elaborate his globules.
He then descended to the
bottom of the water to seek for some Conferva?, which he sucked
few moments as if to excite and reawaken the acmucous membrane.
The nest being completed, the male watched it with patient care,
and whenever the female apppoached it he displayed his brilliant
colours.
At a given moment his body, by several simulated apand chewed

for a

tivity of the

proaches, having acquired sufficient flexibility, he caught the female,
and caused her to perform a first spawning others speedily followed,
and were renewed nearly forty times in three hours.
A Macrojjodus or a Colisa would not have been embarrassed about
collecting the eggs and arranging them in the nest.
My Gourami
did not appear to understand taking them in his mouth and in order
to raise them to the surface he made use of a most curious stratagem.
He rose to take in an abundant provision of air then, descending,
he placed himself well below the eggs, and suddenly, by a violent
contraction of the muscles of the interior of the mouth and pharj-nx,
he compelled the air coUccted there to escape by the gill- apertures.
This air, infinitely divided by the branchial lamellae and fringes, was,
so to speak, pulverized and the violence of the expulsion was such that
it escaped in the form of two jets of a regular gaseous powder, which
enveloped the eggs and conveyed them to the surface.
Nothing could be more curious to witness than this manoeuvre of
the male Gourami.
He disappeared completely in the midst of a
and when the latter broke up he reappeared,
regular fog of air
bearing attached to the rugosities of his scales and fin-rays bubbles
;

;

;

;

;

of air resembling thousands of little pearls.
The number of eggs produced during this

spawning may be estimated at two or three thousand, out of which I only obtained six
hundred hatchings, most of the eggs not having undei^one the action
of the fecundating principles.

The

and then
Mhich I
already noticed in other species.
The tadpole swims with its
in the air, and has the form of a ball terminated by a little
but after another period of three days (that is to say, six days
first

mences a

period of incubation lasts three days

;

series of modifications analogous to those

comhave
belly
tail

after

—

—
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hatching) the embrj-onic development is completed, and already a
number of the j'oung fry venture to escape from under the
paternal eye.
The male pursues the fugitives and a few jets of
pulverized air shot iu their direction soon bring them to reason and
convey them again to the surface of the water. It is not imtU.
about ten days after their birth that the father begins to abandon
certain

;

them and

leave

them

to

wander

at their

own

pleasure.

Five hundred and twenty young Gouramis hatched in my establishment in the month of July last, and, measuring at present from
3 to centimetres in length, assure to us the definitive possession
of this interesting and curious species of fish, which, among other
advantages, possesses the faculty of spawning several times a year.
Comptes Eendus, Dec. 4, 1876, p. lllit.

Zoology of the

*

Challenger

'

Expedition.

Mr. Alexander Agassiz, in a letter to the editors of ' Silliman's
Journal' (dated Edinburgh, Dec. 18), states that he has found the material a wonderful collection, and was deeply impressed by the great
amount of it, coming as it mainly does from the depths with which
we formerly associated the idea of a lifeless desert region. He also
gives the following information respecting the publication of the
" The Admiralty is to publish the results ; and the collecresults.
tions are to be worked up by sundry specialists
AUman the Hydrozoa ; Busk the Polyzoa ; Dr. M'Intosh the Annehds ; Thomson himself the Crinoids and some of the Sponges, the balance of the latter
by 0. Schmidt Hiickel the Eadiolaria Moseley, of the Challenger,'
the Polyps ; Murray, who was on the ' Challenger,' will work up
the deep-sea bottoms and surface animals (Foraminifera, &c.)
(iiinther the Fishes.
Some of the groups are not yet determined
upon ; but the same persons who worked up the ' Porcupine ' species
will probably have charge of the 'Challenger' collection.
Young
Carpenter will work up the Comatulae Lyman will have the Ophiurans ; and I shaU bring over with me the Echini, and perhaps some
other group of Echinoderms; so that the United States will have
their fair share of the work,"
:

—

'

;

:

;

Rate of Growth of Corals.

A

remarkable piece of coral, taken off the submarine cable near
Port Darwin, is spoken of by the Cocktown Herald.' It is of the
ordinary species, about five inches in height, six inches in diameter
at the top, and about two inches at the base. It is perfectly formed
and the base bears the distinct impression of the cable, and a few
fibres of the coir rope used as a sheath for the telegraphic wire still
adhering to it. As the cable has been laid only four years, it is evident that this specimen must have grown to its present height in
that time, which seems to prove that the growth of coral is much
more rapid than has been supposed. Silliman's American Journal,
February 1877.
'

;

—
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well-marked district, every archipelago, and every imporits kuowni species of the more important groups of
animals catalo<rued on an uniform plan and %vith an uniform nomenclature, a thoroufrhly satisfactory account of the Geograpliical Distribution
''

Till every

tant island has all

of Animals will not be possible."'

The

following paper i.s intended as a companion paper to the
account published in 'The Ibis' for 1876*, and is
intended to show in tabular form the distribution of the species

fuller

met with.
In the Table furtlier on I have indicated the points at
which and the line along which we observed the diftcrent
species, by perpendicular strokes in the columns devoted to the
thirteen localities mentioned.
As the preparation of this
paper has necessitated a thorough reexamination of my journals, these strokes, marking the records of actual occurrence
of the species at these points, may be held as trustworthy, no
stroke having been drawn in tlie spaces unless there is a corresponding record in my journal.
When these strokes are
drawn towards the sides of the columns and not in the centres,
they will be understood to indicate that the species wci'C
observed between the latitudes given, or may be regarded
as generally distributed over the distance represented.
I
have also indicated the probable presence of these species at
other localities by dotted lines (...).
Where I have left a
•

" Notes on the Birds of the

F.Z.S.,

and

J.

Lower Petchora.

A. Harvie Brown."

Ibis,

By Henry Seebohm,

1876, Jaimary, April,

and October.

Ann.

&

Maxj.

N. Hist.

»Ser. 4.

Vol. xix.

20

July,

—

;
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blank space, I liavc considered, eitlicr that the evidence I
have is too unsatisfactory to enable me to arrive at any conclusion as to their presence or absence, or that the species are

indeed absent from these localities *.
In Table IL I have used more elaborate signs to show
the abundance or scarcity of the species in each of three
once seen, 1/
rare, -Itwice seen, ^ ;
districts
thus
:

:

thrice seen,

^

;

—

common,

;

||

;

very common, ft

;

j

very abun-

This, I believe, will make the tables of more
practical use for comparison with other tables of species further cast or west than if they only represented the particulars
dant,

\\.

shown

in

Table

I.

we

look at this paper as having reference entirely to the
distribution of species in their relation to the parallels of latitude, and entirely apart from meridians of longitude, and apart
from the more devious lines of migration, we may of course
conclude that though certain species do not pass, or are not
found to be present at certain localities, nevertheless, in order
to reach the higher latitudes at which we are able to record
them, they must have passed through or been present at other
localities upon these same parallels of latitude, to the east or
.west of our points of observation,
I have purposely avoided the question of longitudinal
distribution at present, as our data for determining that, or
even approaching to a determination, are too scanty. There
remains an immense tract of ornithologically unexplored
the Kola peninsula
country in Northern Russia
-first ^
and west of the White Sea up to the Finnish frontier in the
west, a land composed of vast tundra and forest and river
secondly^ between Mezen f and Archangel in the west, and
If

:

* Negative eTidence in matters of this kind is seldom very satisfactory
and I prefer to leave the question of their actual absence to be proved by
;

future observations, to hazarding guesses as to their probable absence.
Those who peruse the paper may draw deductions for themselves in this
I have even included such species as Squatarola helvetica in this
matter.
but see a paper by me on migi-ation (Proc. Glasg. Nat.-Hist. Soc.
class
vol. iii. pt. 1, p. 44, 1875-76), and also Seebohm on the same subject in
Rowley's Orn. Misc. (vol. i. pt. iv. p. 239).
t The neighbourhood of Mezen has been tolerably well explored. As
early as 1841 Herr Bystrov collected at Mezen (see Brandt, " List of
Skins of Mammals and Birds (G2 species) sent by HeiT Bystrov of
Mezen to Zool. Mus. of the Academy," Bull. Sc. de I'Academie de St.Petersbourg, vol. x. 1842, p. 350) and of late years Mons. Ignati N. Piottuch has from time to time forwarded considerable numbers of specimens
from that locality and from Archangel. Graf Iloffinannsegg and his
assistant Ilerr Hencke also collected for some years in these districts but
little remains on record of their discoveries either there or on the Petchora,
which they also visited about twenty years ago. There is a short notice
by Hencke (Allgemeine deutsclie natm-h. Zeitung, 185G, p. 230, Dresden),
and another immediately following by Iloffinannsegg, which, as far as I
;

•;

;

•
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between the meridians of 40° and 52^ E.
and Mm//y, between the Petchora and tlie Ural Mountains, or to 70° E. long., in which latter is included the
Bolshaya Zemlia of the Russians, or Arkya Ya of the 8amoyedes.
Until this vast area is partially or wholly explored
by naturalists, we cannot hope to arrive at very satisfactory
results, or even to form a satisfactory basis to work upon
there remains too large a country unex])lored, and there are
in consequence too few points at which observations have
been made.
That it is an interesting country I believe
there can be little doubt and this is indicated by the absence
of certain species at Archangel wliich are present at Ust
Zylma and vice versa. The fauna of the Lower Petchora
Petcliora (say,

tlic

long)

;

j

;

valley does not appear to retain such a purely western Palajarctie or Eurojiean character as that of the Archangel district
does.
Thus Budytes citreolus, which literally swarms upon
the banks of the Petchora and its islands north of the Arctic
circle, is unknown at Archangel ; and many other cases in
point readily suggest themselves on perusal and comparison

The
papers on North-Russian ornithology.
question of interest is, Are the boundaries of the western and
eastern Pala^arctic subregions, as at present laid down, all-sufficient for zoological purposes ?
Is it possible to fix these
boundaries with any thing like precision if so vast an area as
that between the "White Sea and the present presumed boundary remains (with the exception of one narrow strip) unexplored '?
I think the answer must be, " No " *.
of the various

Without, then, at this time, discussing further the question
of eastern and western disti-ibution, I return to the object
of this paper, viz. the distribution of birds between Ust Zylma
on the first great bend of the river Petchora, above its confluence with the sea, and the Golaicvskai Islands, which form a
fringing belt of sandbanks across the entrance of the Petchora
Gulf, or Suchaye More (Shallow Sea) of the Russians, and
which are about 300 miles to the northward of the former
locality.

Before presenting a table of the species met with, I will
can learn, are all the records left by them, except a manuscript list of
birds by the latter gentleman, mentioned by Mr. WoUev (' Ibis
1859,
Seebolim and I were
p. 7o), but which, as yet, I have failed to trace.
told also by tliose who remembered them or travelled with them to the
Petchora, that they kept no notes, but simply collected skins and eggs
References up to date of other papers on
(see also *Ibis,' 1870, p. 105).
North-Russian omitholofry will be given in later parts of tliis paper.
• For the latest and fullest account of the Pala?arctic region and its
subregions see Wallace's Geographical Distribution of Animals,' vol. i.
chap. X. p. 180; and for the presently accepted boundaries of the 'Siberian and ' European subresiuns. see p. l*Jl.
'

'

'

'
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first

shortly

thirteen

describe the different kinds

through which

hicalities

the

of country at the
takes us, and

our line

indicate the time spent by us at each.
1. Ust Zylma (65° 26'
N. lat.),

our

starting-point,

situated on the east bank, on the elbow of land formed

is

by the

noble semicircular sweep of the river as it changes its course
from westerly to almost due north. Behind the town, rising
ground, cultivated hill-slopes, backed with pine-forest. On
the \\'est bank miles of meadows and willow-thickets, intersected by kitnas or creeks and backwaters, through which
the river Zylma flows from the westward.
Beyond this
pine-forests again appear, and, further off still, the dim low
range of the Timan Mountains. We stayed here until the
ice broke up and floated away (15th April to 10th June), and
then proceeded down the river, stopping here and there to
collect and cook our food.
2. Hahariki (65° 47' N. lat.).
About 26 miles lower down
the river, and also situated on the east or right bank *.
Round the village are a few acres of cultivated land, not
large enough, however, to tempt the large flocks of Lapland
buntings to alight. Round this, old forest of pine and larch
with undergrowth, and large marshes and woodland lakes

—

caused by the overflow of the river in spring, when the ice
breaks up (Ibis, 1876, p. 448).
visited this locality for two days in winter, and again
for three days in June, and also stayed for twenty-four hours
when on our way down the river April 29th to 30th ; June
3rd, 4th, 5th, and 10th to 11th.
3. Yorsa River (66° 13' N. lat.).
33 miles or so lower
down the river, on the west or left bank. Here there was a
continuation of the low swampy meadows, marshy hollows,
and kurias, with willow, alder, and birch. On the east bank the
pine-forest, we were told, comes north as far as a place called
Bougaefskaya, between Habariki and the Arctic circle. The
islands below Habariki are for the most part willow-, alder-,
and birch-covered, like many parts of the banks.
stayed here June 13th from 5 P.M. till June 14th at
2 P.JI., long enough to give us some idea of the local fauna.
4. Chuvinski {QQP 33' N. lat.).— About 12 versts further
down the river, situated on an island close to the east bank
and almost upon the arctic circle. Here there were a few
houses and a patch of cultivation, surrounded by birch-woods

We

—

—

We

and willow-swamps.

We stayed here

a few hours on

June 14th.

* Habariki is really an island, but, being only separated from the fast
land by a narrow branch of the river, for all practical piu-poses it may be
reckoned as standintr on the east shore of the river.

—
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N. hit.).— About 20 miles fiutlK-r
Here willowSituated on the west bank.
bireh-woods hitely under the overHow of the

Abrdmof

5.

down
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(66° 42'

the river.

swanij).s

and

little to the southward the land rises at one plaee,
and a few stunted pines are to be seen. The village is small
and unim])ortant.
Stayed here a few hours on June 15th.
6. IV.s7i-/ (67*^ iry X. hit.).
37 miles lower down the river,
and situated on tlie west bank close to the head of the delta

river

;

a

—

a considerable village, with

some extent of pasturage

for

SuiTOunded by willow-thickets and birch of small
growth.
Some of the peasants are very wealthy and the
houses are good.
Here also there is a good shop, where many
necessaries can be purchased and some few luxuries.
We stayed here and in the neighbourhood from June 16th
cattle.

;

to 17th.

Gorodok^ or Pustozersk (67° 31' N. hit.).— About 27
" The town " (Gorodok) is
lower down the river.
situated on a circular bay, which is surrounded by a sandy
waste and tundra covered with stunted birch and juniper,
having in the hollows marshy-edged pools and willow-thickets.
AVe did not go to the town, but cncamj)ed near the entrance of
the circular bay and collected all night upon the sand-dunes
7.

miles

and tundra.
Stayed here from evening of June 17th to June 18th at
4 A.M.
8. Kmja (67° 45' N. lat.).— 25 miles further down the
river, on the east bank.
Here there was sandy tundra, with
dense growth of dwarfed willow, and a good deal of open
pasturage for cows and a few sheep, and pools of water in tlie
sandy ground. An island opposite was covered with willowswamp, intersected by kurias and here and there open patches
of long rank herbage.
Stayed here June 18th to 8 a.m. on the 19th.
9. Alexievka Island (N. lat. V).
About 16 miles from
Kuya.
Situated about 1| verst (1 mile) or less from the
cast bank.
Willow-swamp and a few birches. About 40
versts of this kind of growth extend westward from Alexievka,
covering tlie whole delta. On the east bank lies the true
tundra, balmy witli the scent of the aromatic dwarf rliodo(k'ndron [Ledum palustre) J brilliant with the flowers of the delicious
" maroshka " [liuhus chamceniorus), luxuriant in its covering

—

of minute arctic plants, mosses, sphagnums, and lichens, and
glancing with innumerabh; lakes and pools of ])ure cold water.

Alexievka was our headquarters from June 20th to the end
August 2nd.
10. Yoosliina liiver (N. lat.?).
About halfway between

of our stay,

—
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Alexievka and Stanovaya-Laclita (no. 11), or rather nearer
Here there is undulaSituated on the east bank.
the latter.
ting prairie-like tundra with lakes and luxuriant growth in the
hollows, of arctic brambles, willow-scrub, dwarf birch, grasses,
carices, sorrel, Veratru7n album, and wild geranium {vide Ibis,
1876, p. 447).
stayed here a few hours on June 25th.
26 miles lower down the
11. Stanovaya-Lachta (N. lat. ?).
river than Alexievka, not far from the promontory of Boluanskai Noss.
This was the old lading-station of the Petchora
Timber-trading Company. On the east bank.
few deserted
huts, which we made habitable during our short visit.
Around,
level or undulating tundra, lakes, high banks to the river, and

We

—

A

some elevation on either side of the bay and further
inland {vide Ibis, 1876, p. 447).
Stayed here from June 26th to evening of June 28th, and
visited it also on July 6th and 30th.
12. Dvoimh (68° 28' N. lat. and about 55° 55'? E. long.).—
30 miles from Stanovaya-Lachta along the north-east coast of
the fast land.
On the coast of the Petchora Gulf north-east
Here, great extent of level tundi'a,
of the Boluanskai Bucht.
salt-marshes and brackish inlets ; drift-timber ; wrecks of
ships; sand-dunes and sand-hills, covered with Esparto grass;
and rivers. In the distance, 25 versts off, the Pytkoff (five
peaks) Mountains {v. Ibis, 1876, p. 297).
Stayed here from July 22nd to 30th in the hold of a
hills of

sloop, which we made very habitable.
Golaievshai Banks (68° 58' N. lat.). About 54 miles
north of Dvoinik, at the enti'ance of the Petchora Gulf.
Here
bare, almost level sandbanks, a foot 6r two above highwatermark, and of considerable extent. Some said to be grasscovered and of slightly higher elevation {v. Ibis, 1876, p. 295).
stayed here, on the islands nos. 3, 4 (so marked in
Admiralty chart), for a few hours on July 13th-14th.
These thirteen localities are the places at which we did
most of our collecting, and where all the species mentioned in
the following table were procured.
I offer this paper not only as a slight contribution towards
our knowledge of zoological geography, but also with the idea

wrecked

—

13.

We

that

would keep somewhat similar records
workers at home might be materially

if field-naturalists

other

in

localities,

and studies of larger areas.
have taken the hint from Mr. Wallace's grand work
*
The Geographical Distribution of Animals.' In descending
from the treatment of orders and families and genera in
regions, to species in limited areas or disti-icts, I have found it
necessary to employ a few additional symbols, which I trust
will be found easily intelligible and sufficiently to the point.
assisted in their labom-s

I
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XXIV.

Description of some Sponges obtained during a Cruise
of the Steam- Ydchf ^Argo^ in the Caribbean and neighbouring Seas.
By TlIOMAS IIlGOIN, F.L.S.
[Plate

XIV.]

Last winter Mr.

lloginald Cholmondcley, of Condovcr Hall,
'
Argo,' a new steam-yacht of over
700 tons burthen, for a voyage to the West Indies, witli the
jiriniary ohjcct of increasing Ids already fine collection of
liirds
but desiring to extend the advantages of the trip to
Sliropsliirc, chartered the

;

Museum, he courteously invited the Committee
a gentleman to accompany him as his guest on behalf
of that institution
and the Ivcv. H. II. Higgins of Rainhill,
so well known as an enthusiastic and devoted worker for and
supporter of the Museum from its foundation, was selected
for this complimentary and important work.
The yacht left
the ^lersey early in January 1876, and returned in May
following, having visited most of the West-India Islands, the
coast of Central America, the southern shore of the Gulf of
Mexico, Florida, and the Bahamas.
The sponges now described and figured form part of the
valuable collection brought home by Mr. Higgins ; and it is a
matter of great satisfaction that in one of them, perhaps the
most beautiful in form, an opportunity is afforded of naming
it after him generically and thus connecting his name permanently with the expedition and its results, while it may
express in a slight degree our sense of the obligations under
which he has placed us by so many years of patient work at
the 3Iuseum, and in the interests of natural history and
science generally during his long residence in the neighbourhood of Liverpool. I shall commence, then, with the species
Higginsia coralloidcs, which may be considered as tyj^ical of
the genus Higginsia.
the Liverpo(d

to

name

;

Higginsia coralloides, n. g. ct

sp.

(PI.

XIV.

figs. 1-5.)

General form flabellate, consisting of lobate compressed
branches of irregular and luxuriant growth, united clathrously
or continuously, rising from a short dense stem
surface
deeply furrowed in a vertical direction, the ridges between the
furrows being nan'ow and in the young growths serrated with
tooth-like projections, passing in the older portions into rounded
or tubercled prominences, thus giving the sponge (which
;

now

in

its

dried state

is

white)

its

peculiarly coral-like ap-

pearance.

The

structure

is

a spiculiferous network of lozenge-shaped

;;
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reticulation, in wliich

by tough hardened

the spicules are held firmly in position
sarcode, not generally enclosed in this

it where they touch
the fibre being echinated by smooth
spicules wliich project from its interior into the interstices at
various angles, and the surface hirsute.
Spicules of two
kinds namely, smootli acerates forming the skeleton-structure,
and spined acerates, chiefly confined to the sarcode and the
The skeleton-spicule is a smooth,
surface of the sponge.
stout, curved acerate, whose ends are slightly bent outwards,
measuring 0'02o inch in length by 0*001 inch in the middle,
its strongest part (fig. 2) associated with which are fine slender straight acerates in small quantity, sometimes longer than
the others, measuring only 0"0002 inch in diameter (fig. 3).
The spicules of the sarcode are likewise acerate and only
slightly bent, variable in size, but averaging in their largest
forms 0*008 inch in length by 0*00025 'inch in diameter in
the middle, found generally throughout the sponge, but especially in the furro\\s of the surface, where they are congregated
together in masses and lie in a horizontal position.
Size of specimen 7 inches in height, with a similar breadth ;
length of stem from basal attachment to first lateral projection
1\ inch, diameter of stem 1 inch by \ to |, diameter of flabellate portion ^ to -g- inch.
Colour, in its present dried state, cream-white.
Loc. Carinage Harbour, Grenada, West Indies.
This beautiful sponge, which is the only example of the
species in the ' Argo collection, was obtained by the Rev. H.
H. Higgins from Mr. Thomas G. Rowley of St. George's,
Grenada, and is said to have been got by diving. As regards
its skeleton, it is in excellent preservation and very perfect
but it has been carefully cleaned and consequently has lost
much of its sarcode, together, probably, with many of the
spined acerates, which in the living state existed in large
quantities in the form of a matted surface-covering, since, as
before stated, masses of them still remain in tlie furrows.
Although this sponge is the only example of the species in
the ' Argo collection, the genus is represented by other specimens in the Liverpool Museum, and also by several sponges
from South Africa in the British Museum. In all cases the
skeleton-structure is made up of smooth spicules, either of the
acerate form only, or of acerates and acuates in varying
quantities, more or less bent rather than curved in the centre
and the fibre is always more or less echinated, the spicule of

horny material, but cemented together by
or cross each

other,

—

,

'

'

the sarcode being in every instance a spined acerate.
All the specimens so far known are, with one exception,
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riabellitorm
and most are characterized by the presence of
the touf^h horny material usual in sponges of this family.
The individuals of the genus brought together from different
localities resemble each other so much that the differences
between them appear only sufficient to make them varieties of
Those in the Liverpool Museum
one and the same s],)ecies.
;

from the west coast of Africa, therefore, have had given to
them a distinctive name having reference only to the locality
whence they were obtained, whilst the one from the southwest of Ireland, though differing

in form, has

been regarded

as the British representative of the genus.

Higginsia coralloideSy var. liheriensis.

Two

sponges possessing spicules similar to those of H.
from it in size, colour, and texture,
brought by Captain Davis from Cape Palmas, Avhere they had
been obtained by dredging, were presented to the Liverpool
Museum some months ago by Mr. R. J. Keen, one of our most
indefatigable collectors and contributors. They are fan-shaped,
of the same growth and form as the Grenada sponge, but are of
a dirty yellowish-brown colour, and the largest does not
The hardened sarcode, wiiieh
exceed 3 inches in heiglit.
holds together the spicules composing the skeleton-network of
these sponges, is not of the same tough nature as that generally found in sponges of this order and though the stem has
the usual dense appearance, there is a comparative absence of
coraUoideti, but differing

;

the tenacity which

is

ordinarily a characteristic feature in the

Echinonemata. The skeleton-spicule is a smooth bent acerate,
measuring 0*026 inch in length by 0*0013; and the subskeleton-spicule is a straight, smooth, hair-like spicule of the same
while the sarcode spicule is a
form, but of greater length
spined acerate, sometimes gradually curved but oftener bent
eibowlike in the middle, measuring 0'003 inch in lengtii by
0'00025 at its thickest part.
;

Higginsia coralloides, var. arcuata.

This sponge, regarded as the British representative of the
West-Indian species, was obtained by the Rev. H. 11. Higgins
whilst on a visit to the south of Ireland about three years ago,
and brought home in spirits before any others of the same
genus had come into the possession of the Liverpool Museum.
It is not of erect growth, like the others, but was found
growing on the rock in masses of about 2 inches in diameter
by 1 to 1^ inch in thickness, of a fleshy nature and deep
brown-red colour. The main lines of the skeleton-structure
Ann. a- Mag. N. Hist. Ser. 4. Vol. xix.
21
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consist of smooth, bent, acerate spicules extending vertically

from the base, and connected by secondary lines at various
angles, both being echinated with spicules while the surfacecovering consists of a thick layer of dark-coloured sarcode
(shrunk much by drying), which is thickly strewn with small
;

confusedly in a horizontal position.
by 0"00025, and the spined
acerates 0"0003 by 0*000143 inch respectively.
Thus they
are less than half the size of those of H. coralloides.
Loc. Bantry Bay, Ireland.
Colour dark brown-red.
Respecting the other known species of the genus, Mr.
Carter states that " there are several specimens in the British
Museum of a sponge which came from Port Elizabeth, in
South Africa, that can only be considered a variety oi Higginsia
coralloides.
They are flabelliform, compressed, clathrous, stipitate, composed of branches radiating from a hard stem,
which, subdividing, anastomosing, and covered with short
erect laminae interuniting interruptedly between themselves,
give to the whole a dendriform clathrous aspect.
Colour
reddish brown-yellow, almost w^iite when washed out.
Texture compact, hard. Spicules of two kinds, viz. echinating or
flesh-spicule and skeleton or axial.
The former small, acerate,
and spined throughout spines erect. The latter, or larger, of
Avhich there are two forms, viz. smooth curved or bent in the
centre, acerate and acuate respectively, mixed with long subskeleton-spicules of the same form but straighter."
Bigginsia would form a genus of Mr. Carter's group
Pluriformia, in the first family of Echinonemata, namely Ec-

spined acerates lying in

The smooth

it

acerates are 0*012 inch

;

tyonida.

Donatia parasitica^

When

examining H.

n. sp.

(PI.

XIV.

figs.

coralloides for its spicule

6-8.)

complement,

presence of globostellate spicules with conical pointed
and of smaller stellates with capitate spined rays, was
always observed and so constantly were these spicules found
in greater or less quantity in every part of the sponge examined, that they might have been erroneously grouped with
the spicules proper to it, had not Mr. Carter strongly expressed
the opinion that they were probably only accidental and
would prove to belong to a sponge similar to that noticed by
him in connexion with Polytrema on a crab's claw (Ann.
diligent search was
Mag. Nat. Hist. 1870, vol. v. p. 392).
therefore made, and the crevices of the nullipore were carefully examined and at length a small laminiform sponge was
found, which proved to be the species which had supplied the

the

rays,

;

&

A

;
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Only one patch of this
sponge, liowever, coultl be discovered, though it must have
been abundant in the neighbourhood, and may have existed
in quantity on the nuUipore, but had been removed by
cleaning the one example of the species remaining, however,
is so far uninjured and undisturbed that its original form and
mode of growth can be easily observed.
It consists, in its dried state, of a thin layer of sarcode very
densely charged with stellate spicules, whose rays are smooth,
pointed or spino-capitate respectively (figs. 6 and 7), while
the surface of the sponge bristles with the pointed shafts of
erect, long, spinulate spicules arranged separately but near each
other, with their large ends imbedded in the sarcode amongst
the stellates.
The spino-capitate rayed spicules are half the
size of the smooth pointed or conically rayed ones, which
measure rather more than O'OOl inch, rays included and the
spinulate spicules, which are subterminally inflated, are in
their largest forms 0*02 or 3V- "^ch in length by jVou inch
in diameter.
The spiculation of this sponge denotes its relationship to
the Suberitida, in which family there is less hesitation in
placing it since Mr. Carter has expressed tlic opinion (Ann.
Mag. Nat. Hist. 1876, vol. xviii. p. 229) that the spiculous
suborder of Carnosa, viz. Gumminida, will eventually be
found to pass into the suborder Suberitida,
Its forms of
spicules respectively indicate a close alliance to those of Tethya
lyncnriuin (Johnston), which is also sometimes found laminiform in growth; and therefore it must be regarded as a species
of the genus Donatia{=T. lyncurium) constituted by the late
Dr. J. E. Gray (Proe. Zool. 80c. 1867, p. 541).
As regards spicules a similarity also exists between this
sponge and Coluintiitis squamata, Schmidt (Grundzuge einer
Spongienfauna des Atlantischcn Gebietes, p. 25, Taf. v.
figs. 3, 4), which possesses a subterminally inflated spinulate
spicule basally imbedded in sarcode, charged -with globostellates with conically pointed rays, and with other stellates
whose rays are abruptly terminated but it is difficult from
Dr. Schmidt's description and figures to recognize any essenstellate .sj)ieule.s to the erect spoiij^e.

;

;

&

;

between C. squamata and the British examples
of T. lyncnrinnij which it resembles so closely in its spiculation and in the .section of the cortical layer so well seen in Dr.
This sponge, therefore, seems clearly to find
Schmidt's fig. 3.
its proper place in the genus Donatia.

tial difference

resemble those of Mr. Carter's sponge on
same both in
but the pin-like spicules of Mr. Carter's sponge

Its spicules closely

the crab's claw, the stellates being exactly the

form and

size

;

21*
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have ovate not suLterniinally intiated heads, and they are not
much more than half the size of those in the specimen found
in connexion with Higginsia coralloides^ as I learn from a
mounted fragment of the former kindly sent to me by Mr.
Carter for comparison.
AVlien looking for this sponge, small ])ortions of another
interesting species were found on the nullipore, to which some
allusion has already been made by Mr. Carter in his observations on llymerapMa microcionides (Ann.
Mag. Nat. Hist.
It has been seen only in very
187G, vol. xviii. p. 391).
small quantity; but its remarkable spiculation renders a passingnotice of it desirable.
It is laminiform in growth, the thin
sarcodous layer being full of spined quadriradiate spicules
(fig. 9) closely packed together, amongst which are based long
acuates erect, making the surface hirsute ; no flesh-spicules.
With it was seen a fragment of a variety of DerciUis niger^
wdiich Mr. Carter has also observed as often found in company with a boring Cliona (Ann.
Mag. Nat. Hist. 1876,
His valuable guidance, too, in distinvol. xviii. p. 410).
guishing species of obscure forms (communicated in his observations on the sponges dredged up on board H.M.S.
Porcupine ') having rendered the reading of the spiculation of genera
so much more easy and plain than formerly, and also having
so much facilitated the separation of different species found
growing together, I have no doubt that Mr. Carter is right in
regarding this sponge as a species of Hymeraphia with some
characteristics of Microciona.

&

&

'

Halichondria hirotidafa,

n. sp.

(PI.

XIV.

figs.

11-15.)

In the October issue of the 'Annals' (1876, ser. 4, vol. xviii.
315) Mr. Carter records some additional observations on
the flesh-spicules of Halichondria ahyssi, and refers to a
sponge from the West Indies, of which several good examples
p.

now

exist in the Livei-jjool ]\Iuseura, about to be described

The specimens thus
specific name hirotulata.
alluded to form part of the Argo collection.
Soon after the publication of Mr. Carter's description of H.
Mag. Nat. Hist. 1874, vol. xiv. p. 245) some
abyssi (Ann.
fragmentary portions of a branched littoral sponge of a dark
brown-purple colour were brought fi'om Jamaica by Capt. J.
A. Perry, apparently very nearly allied to Mr. Carter's deepand being new, efforts were made (unattended,
sea species
however, with any success) to obtain whole specimens from
that locality, the only example known being a very fine one
in the possession of Dr. Allen of that island, from which the
In the
fragments of branches mentioned had been obtained.
under the

'

&

;

'
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mean time

the Kev. II. II. IIi^^_2;ins had secured by means of
a diver several examples of the snecics at l*uerto (Jabello, on
the coast of Caracas, some of which he preserved in sj)irit,
while the rest were brought home in a dried state. The acqui-

specimens shows us the sponge growing under
outward forms, and afibrds the opportunity of careful
examination of the species.

sition of these

dirterent

Its

peculiar feature, as

its

spceiiic

name

denotes,

birotulate tiesh-sjiicule hitherto only observed

in

is

the

Sponrjilla

and some of the hcxactinellid sponges, viz. Hjfalonema. Although extremely minute, the form of this spicule is precisely
that of the large one familiar to us in Ili/alonema, from wliieh
it only differs in size and in the number of rays forming the
nmbrella-like heads.
In his remarks [loc. cit.) Mr. Carter
observes that the minute tlesh-spicule in H. ahyssi (considered
by him to be the " embryonic form " of the large one with
bent sliaft) is a complete birotulate, " each dome-shaped or
umbrella-like head of which is composed of twelve s[)ines
webbed together," exactly like that which is found in the
West-Indian littoral sponges, in which, however, it only
appears in the minute form, and in them, therefore, must be
considered to be a maturely developed spicule.
In form //. hirotidata is massive, lobate, with uniformly
even but roughly reticulated surface, extending laterally into
irregular lobes, or into long, procumbent, straggling, com[)rcsscd
branches, which unite where they touch and cross each other,
or into numerous pyramidic erect prominences growing close
together and united at the base, crumb-of-bread-like and of
dark brown-purple colour. The skeleton-structure is an areolar multispieular network, the main lines of which extend
from the Ijase towards the surface, or in the direction of the
long axis of the branch, gradually tending outwards and
ending abruptly in lengths free for some distance from subsidiary fibre, and thus producing aculeate surface-prominences.
The dermal sarcode, which is strengthened with a quantity of
line

acuate spicules lying in it confusedly, has a dull glaze
it is not j)ierced with numerous small pores, but

when dry
the

;

openings in

it

are all rather large,

making

it

ditiicult

from the excurrent orihee.3 where
In the growing
the latter arc not larger than the others.
portions the dermal sarcode is supported on the ))rojecting
ends of the skeleton-fibre but in the older parts the subdermal
cavities have lost their surface-covering of sarcode, and the
sponge thus becomes pitted or honeycombed in ap[)earance.
Thin sarcode densely charged with the j)efuliar llesh-s[)icule
to distinguish the incurrent

;

tyinpanizes the interstices of

tin-

nitwrk, dividing

the

mass
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into the usual cavities,

which cavities communicate with each

other by means of the ordinary sphinctral openings in these
sarcodic expansions.
The skeleton-spicules are of two forms,
namely a subcylindrical one, which is curved at the distance
of one third of its length, sometimes found pointed at the
long end so as to form a curved acuate, and a long line straight
acuate spicule not only associated with this, but found also in

considerable numbers in the dermal sarcode.
The subcylindrical spicule (tig. 12) measures 0*0068 inch in length by
"0003 at its thickest part ; and the long fine acuate (fig. 13)
is 0*()1 inch long by 0*0002 inch in diameter.
The fleshspicule is of one form only, viz. a minute birotulate, each
umbrella-like extremity of which is divided into twelve rays
or ribs connected with each other and with the shaft by the
usual falciform expansions (figs. 14 and 15), measuring 0'00053

inch in length, the diameter of the heads being 0*00016 inch
and the diameter of the shaft one tenth of that of the heads.
This minute flesh-spicule is liable to be passed over and its
beauty and form unobserved for the composition of the umbrella-like head is not distinctly seen with a lower power than
a f th objective.
Mr. Laurence Hardman of Rock Ferry, who
kindly undertook to verify the counting of the number of rays
or flukes, was fortunate enough to discover on the slide submitted to him a few rotulate extremities broken off from their
shafts and lying flat on the cover, the form of which was
beautifully seen under a Vo^h.
The finding of these heads in
this convenient position rendered the counting of the rays
easy, and enabled a correct drawing of an end view of one of
,

;

be made (fig. 15).
The specimens from the Spanish main are of the
massive and pyramidic form. In the latter the erect growth
is not more than 3 inches in height, with a base of from 2 to
3 inches in diameter while among the massive forms, which
cover pieces of coral, the largest specimen has a basal attachment of 6 to 7 inches, and extends laterally in an irregular
lobe 5 to 6 inches.
The branched form, known to us only by
the specimen in the possession of Dr. Allen of Jamaica, is
stated by him to extend to the distance of 2 feet from its root
or base, the diameter of the branches not exceeding 1 inch by

them

to

Size.

;

^ to I inch.

Loc. Puerto Cabello, Caracas, and Bay of Kingston,
Jamaica.
In the Argo collection there are some specimens of a
branched sponge from Nassau resembling the Jamaica example in outward form, colour, skeleton, and structure, possessing
a skeleton-spicule of slender cylindrical form, but lacking
'

'

On

Lower Jaw

the

jilto<;etlier

the

in Rliizodopsis

flc.sli-s])icule.

more deveh^ned than

rather

In

tlieni

and
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Rliizodus.

the horny element

in Dr. Allen'.s sponge,

and

it

is

yet

to be considered how far tliey are rehited to //. birothey will therefore be more particularly referred to
the rest of the collection comes to be described.

remains
tiilata

when

;

EXPLANATION OF PLATE
Fiy.

1

.

Fii/. 2.

XIV.

Ilujgitma coralloidcs, half actual size, after a photograph by Mr.
John Cluird, laverpool Museum.
iSmooth bent acorato skeleton-spicule of same, scale 0"(X)1 to
incli.

O-OC)-'.")

Smooth

straight acerate subskeletou-spicule of same, scale 0-001
to OU(52o inch.
Fiff. 4. Spint'd bent acerate surface-spicule of same, scale OOOl to 0-0625
inch.
Fiff. 5. Same spiculf, scale 0-(X)l to 0-125 inch.
Fiff. (j. Smooth conically spined stellate spicule of Donatia parasitica
Fiy.

.'{.

scale
0002 to 0-08.'} inch.
Fig. 7. Spino-capitately rayed spicule of same, scale 00002 to O-OS."] inch.
Fig. 8. Subtermmally inflated spiuulate spicule of same, scale 0-0004 to

0041G inch.
Fig. 9. Entirely spined quadriradiate spicule of
scale

00002

to

0041G

Hymeraphia unnamed,

inch.

Fig. 10. Bent aciiate spicule of same sponge, scAle 0-0004 to 0-041G inch.
Fig. 11. JIalichonrlria birutuiata, short branch, actual size, from a drawing

by my daughter, Eva Iliggin.
Fig. 12. .Subcylindrical skeleton-spicule of same, scale 0-0004 to 00026
inch.
Fig. 13. Acuate subskeleton-spicule of same, scale 0-0004 to 0-0(325 inch.
Fig. 14. 12-raved birotulate flesh-spicule of same, five ravs only at each
end sliown, to avoid confusion of lines; scale 00005 to 1 inch.
Fig. 15. End view of one of the umbrella-shaped extremities of same
spicule, scale one 1900th to 1 inch.

XXV. — On

Lower Jaw in Rhizodopsis
R. H. Traquair, M.D., F.G.S.,
F.R.S.E., Keeper of the Natural-History Collections in the
Museum of Science and Art, Edinburgh.
the

Structure of the

and Rhizodus*.

By

Amo.nt} the detached and broken-up remains of the Coal-

measure

fish

frequently
elongated
extremity,
pointed at
*

Read

known

as Ilhizodopsit sauroides, one of the

most

a bone of a somewhat narrow and
form, truncated and somewhat expanded at one
ob.scrved

which

is

may

be assumed to be the anterior, jlnd
One margin, nearly .straight,

the other or posterior.

boloro

tlie

Unyal Physical Society of Edinburgh, Feb. 21, 1877.
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save just in front, where it shows a slight convexity, is set
with a single row of small pointed teeth of nearly uniform
size
but the anterior extremity bears in addition a single
more or less incurved laniary tooth, much larger than the
;

others,

and

also

more

internal in its position

;

the opposite

margin, thin and sharp, displays a gently flexuous contour.
Seen from the inner aspect, the anterior extremity of the bone
presents a conspicuous thickening, in which the large laniary
is

socketed, and which at the dental

delicate ledge,

which runs back

for

margin passes into a
some distance along the

roots of the smaller teeth.

This bone, whose external form has been well described by
Messrs. Hancock and Atthey*, was considered by them to be
the prcemax ilia of Bhizodopsis, being obviously distinct from
another well-known dentigerous bone, which is indisputably the maxilla, and closely resembles in form the maxilla
of Megalichthys.
To all appearance it would also seem to be
distinct from the mandible, the margins of which " are nearly
parallel," and which displays, besides a large laniary tooth in
front, " three or four others placed along the ramus, in a line
M ithin the small teeth."
With the bones described by Messrs. Hancock and Atthey
as the prffimaxilla, maxilla, and mandible of Rhizodopsis^
every student of carboniferous ichthyology must be familiar.
The interpretation of the first of these as " prfemaxilla " has
been accepted by the Messrs. Barkasf , and, so far as I am
aware, has remained hitherto unquestioned.
Nevertheless
the accuracy of its determination as such was to me a matter
of doubt from the first.
It is true the bone in question does
in some measure remind us of the elongated pra3maxilla of
Teleostei of the most specialized type, in which that element,
loosely articulated with the front of the skull, extends backwards so as to shut out the now edentulous maxilla from the
edge of the mouth {Perca, Gadtis, &c.). But as Rhizodopsis
is a Crossopterygian ga.ioid of the type possessing two dorsal
fins and subacutely lobate pectorals, one would naturally
expect that its prtemaxillary bones would resemble in form
and relations those of its natural allies, whether rhombiferous
or cycliferous, in all of which, whose cranial osteology is
sufficiently known, each pramaxilla is comparatively small
and short, firmly fixed to the front of the cranial shield, and,
in fact, very unlike tlie bone of Rhizodopsis which has been
• Ann. & Mag. Nag. Hist. 1808, ser. 4, vol. i.
pp. 350, 3ol.
t 'Manual of Coal-measure Palfeontologv,' by T. P. Barkas (London,
W. .7. Barkas in*^' Monthly Review of Dental
1873), p. 24, pi. ii. fig. (;l
Surgery.'
;

the

Lower Jaw

80 interpreted,

region was to

llow

in Uhizodopsis
to

fit

this

me somewhat

and RhizoJus.
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bone into the praimaxillary

puzzling

and, accordingly, to
object to be
attained, before giving-in adherence to the views usually maintained regarding it.
short time ago my friend Mr. Ward of Longton, to whose
liberality in lending specimens from his magnificent collection
I am on this, as on other occasions, so largely indebted, sent
me a number of unusually good examples of the head of
Rhizodopsis preserved in nodules of hard ironstone from the
Coal-measures of Fenton in Staffordshire. One of these displays the entire extent of the gape on both sides of the head.
Each maxilla measures here \-^\- inch in length; the upper
margin is injured; but the lower, bearing one row of small
teeth, is quite intact
the anterior extremity shows the little
articular process projecting upwards and forwards as in the
similarly shaped maxilla oi Megalichthys. Xow, placed between
and articulating with the anterior extremities of the right and
left maxillte, while they are joined with each other in the
middle line, are two small dentigerous bones forming the front
edge of the mouth below the snout. Each of these two bones is
nearly as high as long, these measurements being respectively
they are firmly fixed to each other and
-rV and ^V ir^ch
apparently also to the front of the cranial shield the teeth,
which in this specimen are seen attached to them, resemble
those of the maxilla
but in another example there are traces
of others somewhat larger.
That we have here the true
praimaxill(B is beyond all doubt ; some other signification
must therefore be found for the bones hitherto considered
Turning now to the mandible, both rami of which are
such.
displayed in the specimen under description, we find that
over a considerable area the bony matter of the outer aspect
has fiaked off, leaving behind it a pretty sharp cast witli
sutural lines.
On close examination a suture is now seen
commencing near the posterior extremity of the upper maro-in
of the jaw, and, passing gradually downwards and forwards,
marks off as dentary an element precisely the counterpart in
shape of the reputed pra^maxilla. The pointed extremity is
placed backwards, the enlarged one forwards, the toothed
margin upwards. The rest of the outer surface of the mandible is composed of at least three additional bony plates, separated from each other by sutures which pass obliquely forfind

it

in situ in the head of the

;

fish

was an

A

;

;

:

;

wards and upwards. Ihe posterior and largest of these
covering over the articular region of the jaw, may be perhaps
equivalent to the angular element, though it also occupies
very much the place of a siipraangidar the other two, in
;

302

Dr. R. 11. Traquair on the Stinicture of

and below the dentary, may be called
and there is also some evidence of a fourth,
small plate on the lower margin of the jaw, separating here
the angular from the first infradentary for a little distance*.
In another specimen, compressed vertically and showing
the top of the head, both maxilla? are seen, forming the upper
margin of the mouth, while, forming its lower margin, both
dentaries are seen on the edge of the nodule, here retaining
their bony substance and external sculpture.
Their contour
proves beyond a doubt that the dentary element of the mandible of RMzodopsis is undistinguishable from the bone hitherto
reckoned as praemaxilla, but which I have already shown
cannot possibly be so.
The very same thing is most clearly
shown in a shale specimen belonging to Mr. Plant of Salford,
in which a vertically compressed head is seen from below so
that I have no hesitation in affirming the identity of the bones
front

of the latter

infradeyitary

;

;

in question.

Here, however, an objection to this view may be raised. The
mandible of Rhizodopsis when perfect, as in most of the specimens from Fenton now before me, shows not merely one large
tooth in front, but two or three additional ones behind it and
internal to the series of small teeth, though, as stated by Messrs,
Hancock and Atthey, these additional larger teeth "are seldom

What has become of these in the detached dentary,
such be the real nature of the reputed prjemaxilla ?
ready explanation of this is found in the structure of the
lower jaw of certain Old Red Sandstone "Dendrodonts," in which
the laniary teeth are not attached to the dentary bone proper,
but to a series of accessory " internal dentary " pieces articulated to its inner sidef.
Should this be also the case with the
posterior laniaries of the mandible of Rhizodopsis^ then, in
cases where its elements are broken up and separated, these
additional pieces will also get detached, and the absence of all
but the anterior laniary in the isolated dentary bone will thus
be amply accounted for.
The material at hand not furnishing me with absolute
proofs of this condition in Rhizodopsis, I now turned to its
present."

if

A

* That these sutures on the outer surface of the mandible in Hhizohave not been previously observed is fully accounted for by the
difficulty of tracing tne line of demarcation between constituent and
closely imited osseous elements, in cases where we have to deal with a
granulated or otherwise ornamented external bony surface. Such lines
of demarcation are more easily determined where the bones are seen
from the inner surface, or where a sharp cast in hard ironstone of that
inner surface has been preserved.
t See Pander's Saurodipterinen, Dendrodonten, &c. des devonischen
dopsis

'

Systems,' pp. 41-43, tab. x.

figs. 2, 3, 4,

14,22.
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Kliizodus.

gigantic ally, the lihizodua of the Scottish Lower Carboniferous strata.
1 had previously observed the not uncommon
occurrence of detached dentigerous bones belonging to U.
Hihhcrtij which had exactly the same shape as the so-called
pra?maxillai of RJtizodopsis^ and, like them, frequently bear
only one laniary, the large one in front.
On now carefully
examining the exterior of several more or less perfect mandibles, it bewime at once evident that the bone in question was
nothing more or less than the dentary element, the rest of the
outer surfixce of the jaw being formed by several additional
bony plates quite analogous to those occurring also in Jiki'zodopsis.
In lilnzodus there are four such additional plates of
these the posterior one, covering up the articular region, is
probably equivalent to the angular element, though, indeed,
occupying also the position of a supraangular while in front
of it, below the dentary, and forming the lower margin of the
jaw, are three others, diminishing in size from behind forwards,
and separated from each other by sutures passing obliquely
forwards and upwards, and to which, as in Rhizodopsis^ the
name of infradentary may be applied.
Several detached specimens of the dentary bone oi RMzodus
in the Edinburgh Museum exhibit its inner surface, which is
also conformed just as in the corresponding element, the socalled prajmaxilla, of Rhizodopsis.
The upper margin, comparatively thin, is set with one row of small teeth
but at the
symphysial extremity the bone shows a great thickening, the
anterior part of which is marked by a very rough area for
articulation with the bone of the opposite side.
In this
thickening is implanted the anterior great laniary, behind and
close to which is another socket, usually empty, sometimes
occupied by a " twin " tooth *. There are also in the Museum several jaws seen from the internal aspect and in which
the posterior laniaries are present ; but being imbedded in
hard ironstone, the surface of the bone is so injured as
to render recognition of sutures a matter of difficulty
they
show, however, very clearly that these posterior laniaries
are implanted in a thickened ledge, somewhat nodulously
enlarged round the base of each, and continuing backwards
the symphysial thickening of the dentary proper
this ledge
with its teeth being totally absent in the detached dentaries above alluded to.
I now selected for special preparation two jaws, seen from the outer surface, and fortunately
imbedded in a rather soft laminated clay.
The first of
:

;

;

:

—

•

The

luore posteriorly situated laniaries of Rhizodus occur also occa-

sionally double.
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these was a portion of a comparatively small jaw, 3;^ inches
in length, and broken across f inch behind the stump of
the second laniary ; and by softening the matrix with water, I
succeeded in completely detaching it and cleaning its inner
The surface of the bone being here quite intact, I
surface.
obtained a clear proof of the fact which 1 had anticipated, viz.
that the second laniary tooth is attached to a separate piece of
bone articulated by a distinct suture to the anterior thickening
of the dentary, and having its outer surface in apposition
with the flat inner surface of the dentary behind that thickening.
The next jaw was a larger one, measuring 14 inches in
length, showing three entire laniaries and the stump of a
fourth, the articular extremity being, however, unfortunately
broken off. Having covered up the outer surface of the specimen with a sufficient mass of Portland cement, I turned it
over and worked down upon it from the other side, the preparation thus obtained entirely corroborating the conclusions preThe large teeth are seen to be borne upon
viously arrived at.
a thickened ledge, diminishing in strength from before backwards, the anterior part of which is the previously described
symphysial thickening of the dentary proper, and caiTies the
the suture between that and the anterior
first great laniaiy
of the accessory internal dentary pieces bearing the second
laniary is distinctly seen ; but posteriorly the separation of the
others is obscured by the obstinate adherence to the bone of a
thin layer of the matrix, which cannot be thoroughly cleared
attention was next
off without injuring the surface.
directed to a block of the same laminated clay containing
;

My

From this I succeeded first in
several bones of Rhizodus.
extracting the anterior half of an isolated dentary bone, that of
the right side, showing the stump of the symphysial laniary
with the adjoining empty socket. Then, lying about 2 inches
from it in the same block, I observed a piece of bone bearing a
large tooth, which, on being in like manner extracted entire,
proved to be nothing more or less than the detached accessory
piece carrying the second laniary of the same jaw, and would
have fitted perfectly on to the dentary found beside it, had
Finally,
not the latter been a little distorted by crushing.
several vertical sections through another mandible led to the
very same result namely, that the laniary teeth behind the
great anterior one are attached to bone which is quite distinct
from that of the dentary proper and as the piece to which the
second laniary is attached has occurred quite isolated, we may
very safely assume that the third and fourth had also each a

—

;

piece for themselves.

—
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Summary.

The

may

f,'C'm'ral

be

results of tlie researches briefly detailed

siiiiuikmI

up

as follow

above

s.

The

luandihU* has, as tar as ascertained, essentially the
In both, the
dentary element is narrow and pointed posteriorly, its upper
margin bears one row of small teeth, while at the symphysis
it is peculiarly thickentMi where it bears the first or anterior
laniary.
This bone, turned upside down, has, in liJiizodojmSj
been previously considered to be the prtomaxillary the last-

same

structure in Uhizodopsis as in lUiizodus.

;

named element

of the skull of that fish has now, however,
been ascertained to be a different bone, which is quite similar
in form and relations to the praimaxilla in other Crossopterya^ii.

The laniary teeth beliind the anterior one are borne upon
separate internal denlary ossicles, which, when the constituent
elements of the lower jaw are broken up and separated, will
also become disarticulated and dispersed.
This is absolutely
proved in Bhizodus, and may be considered morally certain
in lihizodopsis, though a clear view of the inner aspect of the
complete mandible of the latter, with the posterior laniary
teeth in situ, has not yet been obtained.

Below the dentary the inferior margin of the jaw is formed
by a series of infradentary plates, while posteriorly the articular region is covered by a plate corresponding in position
apparently both with the angular and supraangular elements.
I may add that, in one specimen of Rhizodopsis, I have seen
very distinct evidence of a sphnial.
The great complexity of the structure of the mandible in
these forms and in the allied " Dendrodonis " of the Old Ked
Sandstone need not astonish us when we take into account the

remarkably segmented s})lenial of the recent Amia, or the similarly segmented maxilla of Lepidosteu^.

XXVI.

Description of a new Form o/'Ophiurida?yv-o??t Neio
Zealand.
By Edgak A. Smith, F.Z.S., Zoological Department, British Museum.
[Plate

XV.]

Thkhi-: are three specimens of this very remarkable form of
Uphiuridai in the British Museum
one presented by Major

—

Mr. E. A.
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in 1850, and the two others by Captain Stokes,
R.N., in 1855.
In general aspect it reminds one at once of the genus
Ophiocoma, possessing a granuhir disk similar to that which
obtains in that genus and the characters of the arm-plates and
of the true arm-spines are also congeneric but the difference
;

;

of the oral slits (rimte) and the presence of two or more
short flattened spines or scales which overlap one upon
another and upon the uppermost true arm-spine, tlius keeping
them almost in a horizontal position, are characters which

may

be considered of sufficient importance to separate geneThe mouth-organs, namely the

rically this curious species.

teeth proper, tooth-papillje,

and the jaws or framework which

them, are exactly similar to those of the genus
Ophiothrix also the oral fissures are precisely like those of
that is, are more in the form of wide holes than
that genus
narrow slits as in Ophiocoma and the first ambulacral tentaThe side
cles are just within the rimse and without scales.
mouth-shields are likewise of the same character as in Ophtothrixy and are situated along the lower margins of the oral
shields, as is almost invariably the case in that genus.
However, the granular disk not showing radial shields, and the
supports

;

—

;

presence of mouth-papillas, are differences which easily dissociate the present genus from it.

Ophiopteris

*, gen. nov.

Disk covered with a granulous skin as in Ophiocoma ;
and adoral shields, and the mouth-

teeth, tooth-papill?e, oral
fissures

as

in

Ophiothrix

;

papillae present

oral

,•

brachial

and true spines similar to Ophiocoma the arms provided with 2-3 compressed imbricating scales or compressed
two genital slits ambuspines above the uppermost spines
shields

;

;

;

lacral scales present.

Ophiopteris antipodum^ sp. nov.

Disk roundly subpentagonal, somewhat lobed between the
and coarsely granulated on the dorsal surface,
and beneath on the interbrachial spaces covered with crowded
short spines; rays 4|-5 times as long as the diameter of the disk;
oral shields small, somewhat heart-shaped, with a sHght point
both on the inner and aboral sides; madreporic shield distinct,
side
larger than the others, and lobed a little on each side
rays, closely

;

•

o<|)ir

a snakb and

n-rept j

of certain kinds of ferns.

a fern.

The

rays call to

mind the appearance

;

Opliiuridaj/rom

New

Zealand.
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inouth-sliielJd irri'guhir, narrow, lying along the lower margins of the orals, and not quite meeting within
mouthpapillai about six to each mouth-angle, three on each side,
tooth-papilhe very numerous,
small, not at all conspicuous
arranged in six vertical rows above, gradually diminishing
until there are but two series where they meet the teeth
they extend tar within the mouth, so that the teeth are not
visible
the papilla? of the outer rows are a trifle longer than
the intermediate ones, and) increase in size as they approach
the teeth, and those at the upper end of tbe tooth-column are
very small and irregularly clustering.
Teeth 5, subequal,
roundly truncated at the ends and thicker in the middle than
at their lateral edges.
Lower arm-plates at the border of the disk about twice as
broad as long, gradually becoming proportionally longer as
the end of the arm is approached
their form is irregularly
heptagonal, the two sides towards the mouth sloping to a slight
pomt on the aboral side they are faintly excavated in the
middle, and arcuately sloping on each side of this slight sinus
towards the lateral margins, which are also concave ; upper
arm-plates remarkably flat, twice as broad as long, and gradually, like the lower ones, becoming proportionally longer
towards the end of the ray ; in form they are transversely
oblong, sharply pointed on each side, the points fitting in
between the very naiTOw lateral plates the latter just meet
below between the lower arm-plates, but not quite above
arm -spines in four series (near the disk sometimes five), the
lowest the shortest, the uppermost but one the longest, and
the other two about equal in length, but the uppermost one
the stoutest
all the spines are rather flattened, not acutely
pointed, and much compressed at the tips and truncated. Above
the base of each spine of the uppermost series are two (here
and there three) short, broad, compressed spines or scales one
upon another, the one nearest the lateral spine the largest and
about a fourth its length one tentacle-scale, small, roundish ;
genital slits two in each interbrachial space, extending from
the margin of the disks to the oral shields.
The colour above is uniformly dull brown, and beneath the
The interbrachial spaces
rays and ray-spines rather paler.
below are dark like the dorsal surface.
Diameter of the disk about '2G millims. width of upper
ann-plates 3, of lower ones 2^ ; length of longest spine 5.}.
Remarks. The form of the mouth-shields is subject to conIn the largest specimen they are almost
siderable variation.
as long as broad, whilst in a smaller one they are much
broader than long.
;

;

;

;

;

;

;

;

;

;
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Tlie cliewing-apjiavatus might be said to consist of a great
of teeth of various sizes.
The lowest ones, five in

number

number, one above another, are very much h\rger than the
rest
above these are two, side by side, about half the size
of the preceding, which are the commencement of the two
series which bound the cluster of minute teeth (tooth-papilla)
on either side 'and they gradually diminish in size upward.
The teeth or papillas between these series are very small and
arranged above in four vertical rows, then lower down in
three and two series, and gradually diminish downwards
;

;

within the mouth to a single papilla.
The mouth-papillte
are very small indeed, short, cylindrical, and vary from three
to five on each side of each of the five mouth-angles or toothcolumns. They are hardly distinguishable from the toothpapilla3, as they are situated close together near the apex of
the column.

EXPL-\XATIOX OF PLATE XV,
Fiff. 1.
Fiff. 2.
Fiff. 3.
Fiff. 4.
Fiff. 5.

Upper surface, of natural
Lower siurface.

size.

Part of underside of an arm, enlarged.
Part of upperside.
A Madreporic shield b, c, two forms of oral shields.
:
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—

27ie Vates Ashmolianus of Westwood, the Type of a
new Genus ofMantidse. By Prof. J. Wood-Mason.

(J ?

.

Sexes

^THALOCHBOA, gen. nov.
Body greatly elongated,

alike.

linear.

Head

vertex of considerable ansmall, rather higher than broad
tero-posterior extent, its lateral lobes produced into a conoidal
boss behind each eye, the central division of its median lobe
;

with a low transversely convex elevation (answering to the
well-developed process seen in BJepharis and PhyUocrania)
ending abniptly over the ocelli eyes much as in Blepharis
ocelli slightly
viendica, but not quite so forwardly projecting
oval, conspicuous, prominent, mounted on short pillars, in the
;

;

male

distinctly differentiated into pupil

and

iris

;

facial shield

broader than high, pentagonal, inclining to be trefoil-shaped,
its upper margin slightly produced to a projecting point in the
middle, with a faint ridge on each side near and parallel to
" chaperon " sti'ongly transversely carithe lateral margins
nate.
Antenna short and setaceous. Prothorax greatly elon;

VvoW

,1.

^\'o(Kl-Masoll

('//

(I

mil- (iiiiiis

of y\i\u\'n\-A\

.'{09

two sides of
and vciy steep, fovered aljovc and
below and on the edi^es with minute shar|) granules, slightly
and gradually widening trom the supracuxal dilatation, not
only to its base but also to its apex, which is broadly rounded
Cfatcd, stroii^-Iy caiiiKiti' or roof-sliapcd al)Ovo, tlic

the disk

l)i'in,i^

almost

jjlaiic

supracoxal dilatation large, roiindcd-angulate.
Organs of
and equally developed in both sexes, but when
closed hardly extending beyond the apex of tlie fourth segment
of the abdomen; their marginal arete subcoriaceous, opaque;
their posterior area3 membranous and hyaline
tegmina with
the basal third of the marginal area rather suddenly dilated
and covered with dense, shar])ly defined, and prominent polygonal reticulation the discoidal nervure of the wings simple.
Legs short and stout the anterior ones a little weaker than
the rest
the coxa; triquetrous, Avith the posterior angle rounded
off, and the anterior developed into a slight foliaceous lobe at
the apex, as in Danuria femur curved, its upper margin
being concave, convex both on the inner and on the outer face,
but especially on the latter, its lower margin spined along the
apical three fourths (five spines set Avide apart on the outer
edge and on the inner), and angulated at about the junction of
the basal and middle third of its length, the joint gradually
increasing in depth, both from the apex and from the base, up
to this point ; tibia slender, slightly curved, faintly crested
towards the apex along its upper margin, armed with eight
or nine spines on the inner edge, the basal half of which is
unarmed, and with five on the outer, the apical fifth only of
which is armed terminal claw acuminate, rather abruptly
hooked four posterior legs strongly cristate and furnished
with foliaceous lobes ; femora prismatic, the angles of the
the prisms crested, three of the crests (the two lower ones and
one of the upper ones) developed into a foliaceous lobe close
to the apex, the lateral knee-lobes short and stout, but sharply
pointed tibiae triquetrous, the angles strongly crested, especially the upper one, which is developed into a foliaceous lobe
along its basal half ; femora equal in length to the tibiae in
all four posterior legs.
Abdomen linear ; the ventral segments all with a short sharp carina, ending in a sharp point
at the middle of their hinder margins, and with their surface
symmetrically wrinkled, the terminal one extending by about
dorsal sega third of its length beyond the su])raanal plate
ments with a raised median line, which is produced to a point
at the hinder end of each, and increases in strength to the
extremity of the abdomen supraanal plate short, twice as
broad as long, rounded at the extremity. Cerci broadly foliaceous, truncate at the apex.
off;

flight well

;

;

:

;

;

;

:

;

;

;

Ann.

l\:

Mag. N.

Hist.

Ser. 4.

Vol. xix.

22

—

—
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^thalocliroa Ashmoliana^ Westwood.
Vates Ashmolianus, AVestwood, Ann. & Mag. Nat. Hist. vol.
Arcana Entomol. 1843, vol. ii. p. 52 (note f).

viii. p.

272

;

"Fuscus, capitis vertice rotundato, antennis gracillimis, prothorace
longissimo (long.

bus

et alis

parum

iinc. 1|-)

abdomen hand

angusto, latoribus serrulatis
tcgentibus,

illis

;

tegmini-

pallidis griseo et fusco

nubecula fusca basin versus, venisque nigro strigatis ;
maculisque nubeculaque basin versus brunneis ;
cercis analibus latis foliaceis
pedibus 4 posticis brevibus, femoribus fere ad apicem 3-foliatis tibiisque ante medium supra
parum foliatis.
Long, corporis unc. 4^.
Habitat in India
variis

alis hyalinis, costa

:

orientali."

The following are the measurements of a dried specimen of
the male and of a female preserved in alcohol
:

Total length,

100? ? 115 millims. ; length of prothorax
of which the neck is respectively, (J 7'6 and $
(^ 33, ? 40
9*5 ; width of prothorax at supracoxal dilatation, c?4'5, $
5"6
at hinder extremity, J* 3*6, ? 4*5 ; length of abdomen,
length
(^ 46, ? 52 ; width of abdomen at middle, (^ 3*5, ? 5
of tegmina, (^ 45, ? 55 ; width of tegmina across middle, J' 9,
2 11; length of wings, ^ 42, ? 52 ; of fore coxa, ^ 15,
of femur, s 16*5, ? 19'75
of tibia (from base to
$ 16"5
insertion of tarsus), (^ 12, ? 15; of immediate femur, (J 12'5,
of tibia, S 12*5, ? 15*5
of posterior femur, (J 15,
? 15*5

—

J"

—

;

;

;

;

?

S

19

;

of tibia, d 15, $19; ofantenna3, (J 23, ? 18
7-5, ? 8-5 ; width of cerci, c? 2, ? 2-6.
;

;

ofcerci,

Hab. I am indebted for the female of this fine and remarkable insect to my friend Dr. T. R. Lewis, who captured it in
the garden attached to the General Hospital in Calcutta ; for
the male to Mr. C. V. Marshall, by whom it was taken at
Berhampur, near Murshidabdd, in Lower Bengal.

XXVIII.
ther

By

Hermaphroditism

in the Parasitic Isopoda.

Fur-

Remarhs on Mr. Bidlar^s Pajyers on the above subject.
H. N. MoSELEY, Fellow of Exeter College, Oxford.

Mr. Bullae does

not appear to strengthen his position matemy remarks on his paper on the " Generative Organs of the Parasitic Isopoda" (Journ. of Anat. and
Physiol., Oct. 1876, p. 118), in the March number of this
Journal.
There seems to be no proof that the small masses of tissue
figured by Mr. Bullar as testes are in reality organs of such
rially in his reply to

—
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nature and it is on this point tliat tlic whole question of hermaThe testes of
phroditism or unisexual ity must be deeidcd.
Asellus afjiiaticusj on the external resemblance of which to
the supposed testes of his ])arasitic forms My. BuUar relies, have
an unusually marked and characteristic histoloj^ical structure.
They contain very lari;-e mother cells, in which the lon;^ filaments of the developing spermatozoa arc coiled in bundles.
Although Mr. Bullar has examined his Isopods in all stages,
and in the fresh as well as prepared conditions, he gives no evidence as to any such structure in the supposed testes of these
animals
he merely says that the organs " are filled with a
cellular blastema, from which doubtless the spermatozoa are
developed."
It seems to me that the absence of positive evidence that the
spermatozoa are thus developed constitutes a serious flaw in
the chain of evidence by which IMr. Bullar seeks to establish
his conclusion.
Testis-tissue is not by any means a difficult
object for histological observation and since it is evident, from
the detailed descri{)tion which Mr. Bullar gives of the minute
structure of the ovaries in his Isopods, that he has carefully
studied the histology of their generative organs, he could hardly
have overlooked definite testis-structure had such existed in
the objects which he terms testes.
I cannot but consider that it will be more prudent to await
further evidence before accepting as demonstrated the fact that
the members of the subfamily of the Cymothoina3 alone amongst
Isopods are hermaphrodite although, were this conclusion
confirmed, it would be of great interest, and might be considered as paralleled by such instances as the hermaphroditism
of the Serranidaa amongst fishes.
;

:

;

—
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Descriptions of three Tlomopterons Insects in the
of the British Museum. By Arthur Gardiner
Butler, F. L.S.
Collection

Platypleura, Amyot

&

Serville.

Platypleura nicoharica, n. sp.
Allied to P. fulvi(jera from the Philippines, but larger, with
the tegmina longer, the whole of the spots crossing the coriaceous area testaceous, those crossing its apex smaller
the
blackish transverse spots considerably smaller wings longer,
the subapical transverse fulvous fascicle replaced by three or
;

;

22*

—
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Dr. A. Giintlier on a 'Barbel from Bn'tisJt Cdffraria.

four decreasing longitudinal fulvous streaks
pronotura considerably broader, its lateral angles more oblique, and there;

more prominent. Length of body 10 lines, expanse of
tegmina 3 inches 1 line.
Xicobars (3 examples).
Type, B.M.
We have three examples of P.fahigera so that I am satisfied of the constancy of the characters by which the two
fore

;

species are separated.

COSMOSCARTA,

Stll.

Cosmoscarta Buxtoni, n. sp.

General form of C. a-anthorluna above purplish black
head somewhat prominent, centrally grooved in front ocelli
small, placed in deep excavations on either side of a central
carina, which runs to the back of the thorax, the latter granulose, barely Avider than the closed tegmina, with a distinct
marginal ridge, a feeble oblique depressed line on each side,
near the posterior border tegmina with the basal two fifths
almost covered by a broad oblique ochreous band, which
crosses the corium
a narrow, nearly perpendicular, transverse
vermilion band just beyond the end of the corium
body
below blackish ])iceous legs chocolate-brown. Length 9 lines,
expanse of tegmina 18 lines.
Sumatra.
Type, B.M.
This and the succeeding species were obtained by Mr. E. C.
Buxton in his recent trip to Sumatra.
;

;

j

;

;

;

;

Cosmoscarta sumatrensisj n. sp.
Allied to C. octopunctata^ but at once distinguished by the
greater width of the thorax and scutellum, more prominent head, duller coloration, the black ventral surface of the
abdomen, as of the whole body below ; above testaceous
thorax shining, very convex in the centre, subdiaphanous and
depressed at the sides tegmina crossed by black spots, as in
strongly marked examples of C. octojmnctata legs testaceous.

much

;

;

;

Length 10

lines,

Sumatra.

XXX.

expanse of tegmina 20

lines.

Type, B.M.

Notice of a Barbel from the Buffalo River^ British
By Dr. A. GiJNTHEK, F.R.S.
Cajfraria.

Mr. H. Trevelyan has recently sent to the British Museum
several specimens of a small s])ecies of barbel from the Buf-

—
On some new
falo

Species of Reptiles from Madagascar.

River which appears

;5l;j

bo undescribed,
Althou;.';h tiie
exceed 4 inches, dissec-

to

longtli of the hiri;est speeiiiit.'u does not

tion

shows

tiiat

individuals of

Barhus
J). 10.

A.

L.

8.

tlwit size

are fully adult.

Trccc/i/ani.

hit.

34.

L. trans V.

G/;

Barbels two only, of small size.
The osseous dorsal ray is
very slender, stitf, with very minute, almost imperceptii»le

Three longitudinal series of scales beand ventral Hn.
Body oblong, its
depth being two sevenths or one fourth of the total length
(without caudal), the length of the head one fourth.
The
depth of the head is less than its length without snout.
The
diameter of the eye is one fourth of the length of the head,
and rather less than that of the snout, or than the width of
the inierorbital space (which is somewhat convex).
Snout
posterior serrature.

tween the

lateral

line

mouth inferior, small. Dorsal fin of less height
rather obtuse
than the body, commencing a little behind the origin of the
ventral, its first ray being equidistant between the end of the
snout and the root of the caudal,
Anal small caudal rather
The pectoral does not extend to the ventral.
deej)ly forked.
;

;

A narrow dark band runs along the middle of the side, and
minates in a round blackish spot at the root of the caudal.

XXXI.
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of some nein Species of Heptiles from

ALBERT GiJXTIIER, F.K.S., Keeper
of the Zoological Department, British Museum.
Madagascar.

Dr.

[Plate XVI.]
'i'jiE
novelties described in this paper were contained in
some small collections recently received by the Britisli Museum
from ^ladagasear. As regards the localities, "SI. (Jrandidier

has kindly informed me that Anzahaniaru is the name of a
small village, most probably close to Mahanoro, and that it is
a name very common throughout ^ladagascar, meaning a locality where there are many country-houses.
Mahanoro is a
short distance south of Tamatave.

Acontias holoinelas.

(PI.

XVf.

M

fig.

A.)

series of scales ; 14(1
^liddle of the body surrounded by
scales in the series running from the chin to the vent.
Jjcngth
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of the rostral shield half that of the snout, the part below the
The first three
nafjal slit being shorter tlian that above it.
upper labials nearly as high as long, the third being below the
Vertical longer than broad.
Four praeanal scutes, the
eye.

two middle ones being the largest. Entirely black.
The length of the body of our largest specimen, without the
tail, which is more or less injured, is nearly 6 inches.
From Anzahamaru.
Gongylus melanurus.
Rostral shield with an upper undulated margin ; supranasals
in contact with each other ; frontal broad, single, with a
vertical large, bell-shaped, narstraight posterior margin
rower in front than behind, with an excision in the middle of
its hind margin, the small central occipital fitting into the
excision
one pair of occipitals.
Nostrils situated entirely within the rostral shield ; postSix upper labials, the fourth being
nasal smaller than loreal.
the largest and situated below the eye.
Front lower labial naiTOw, followed by a single mental,
which is broader than long. Six lower labials.
Eyelid scaly. Ear-opening small, round.
Body surrounded by 26 longitudinal series of scales. There
are 82 transverse series of scales between the mental and the
vent, which high number sufficiently indicates the slenderness
of the body.
Four prfeanal scales, the two central ones being the largest.
Fore limbs extremely small, with a longitudinal groove on
the side of the body, into which they can be received when
When laid forwards
the animal is burrowing underground.
they scarcely reach the ear-opening. Toes very short, third
and fourth equal in length. The hind limb and toes very
short, the second and fifth toes equal in length, the fourth
one fourth longer than the third.
;

;

,

Upper

brown, sometimes black, sometimes brown

parts

mottled with

darker.

Abdomen

whitish.

Tail generally

entirely blackish.
millim.

Distance of the snout from the eye
ear-opening ....
„
„

„
„
Length of

„
„
„
„

,,

fore

„

vent

tail (restored)

fore

hmb

third front toe

hind limb
fourth hind toe

hmb
ca.

3|
8
17
60
70
71
1

12
3|

.
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Tliree specimens from

Anzahamaru

;

one specimen from

Malianoro.
Gonrjylus melanopleura.

Rostral shield low, naiTow, with an upper straight margin
suj)ranasals in contact with each other
frontal nearly as long
as broatl, subtriangular, with an umlulated posterior margin
vertical large, bell-shaped, much narrower in front than behind,
with an excision in the middle of its hind margin, the central
occipital fitting into the excision.
One pair of occipitals.
postNostrils situated entirely within the rostral shield
nasal smaller than loreal.
Six upper labials, the fourth
being the longest and situated below the eye.
Front lower labial small and narrow, followed by a single
mental of a pentagonal shape.
Six lower labials.
Ear-opening small, round.
p]yelid with a transparent disk.
Body surrounded by 25 longitudinal series of scales there
are 54 transverse series of scales between the mental and the
vent.
Four praianal scales,.tlie two central ones being the
;

;

;

;

»

;

largest.

Fore limbs extremely small, with a postaxillary groove
not well developed.
When laid forward they do not reach
the ear-opening.
Toes very short, third and fourth equal in
length.
The hind limb short with very short toes, the second
and fifth being equal in length, and the fourth one fourth
longer than the third.
Upper parts brown, sprinkled with black. Sides towards
the back black, this colour forming a band ill-defined below
and margined with white above.
Lower part of sides dotted with black. Abdomen whitish.
millim.

Distance of the snout from the eye
ear-opening
,,
„
fore limb
„
„
vent
„
„

'^

....

8
15
50

tail

53^

„

fore limb

,,

third front toe

8
1^
14
4^

Length of

„

hind limb

„

fourth hind toe

One specimen from Anzahamaru.
Chamceleon gallus.

(PI.

XVI.

fig.

B.)

Snout with a long, pointed,
Allied to ('/lamreleon nasufus.
flexible a])pcndage (in the male), which is covered with large
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Head compressed, without median

soft tubercles.

crest.

]So

no crest
spines wliatever along the median line of the back
along the belly. Body uniformly granular, without larger
Head and occiput covered with smooth, small, polyscales.
;

Toes very short, with very small claws.
Coloration without particular markings.
Of this small species Ave possess only one example, 93
millims. long, the nasal appendage being 7, and the tail 45
millims.
gonal shields.

Mahanoro.

Rana

inguinalis.

Head

rather longer than broad, with the snout pointed, and
with the loreal region high and subvertical. Canthus rostralis
angular nostril immediately below it, nearer to the end of
;

Tympanum two thirds the size of
the snout than to the eye.
Vomerine teeth inconspicuous, between the choanse,
the eye.
which are rather small, round. Skin nearly smooth, without
folds.
Limbs and toes slender. First and fourth toes longer
third longest. Toes broadly webbed, the web
tha)i the second
reaching the penultimate phalanx of the fourth toe the third
and fifth toes equal in length. Metatarsus with one smail
tubercle.
Upper parts brownish grey, with small subsyma subtriangular brown spot between
metrical brown spots
blackish band below the canthus rostralis and
the eyes.
deep-black spot in the inguinal
the supratympauic fold.
Lower parts
region.
Limbs with brownish cross bars.
whitish.
;

,*

;

A

A

millim.

34
23

Length of body
,,

„
„
„
„
„

fore limb
first

b^
4^

finger

second finger

7
5

third finger
foirrth finger

,,

hind limb
metatarsus

„

fourth toe

64
9^
17
13

fifth toe

One specimen from Anzahamaru.
Callula notosticta.

(PL

XVI.

fig.

C.)

with distinct canthus rostralis.
Limbs of moderate length. Disks well developed, especially
Inner finger
on the three outer fingers and fourth toe.
Metatarsus without
third toe longer than fifth.
shortest
short, rather pointed,

Snout

;

—
On some new and ptcuUar

Mollusca.

.'517

A

tubercle; toes nut webbed.

f'oM <»t' the skin runs I'mni the
the niiddk' of the .siile towards the
iiif^uinal ii'L^iun, scpaiating the })ink coloration of the back
Upper parts subfrom the dull yellowish of the Idwt-r parts.
s?ymnietrieally marbled with liyht brown ; two or three pairs

margin

su|K'iciliarv

al(»n<i;

of whitish dots edged with black on the back, the most constant being that corresponding to the extremities of

The

tlie

sacral

minute, between the eyes ;
others, very minute, are scattered in the coccygeal region.
Young specimens nearly uniform
Sides of the head blackish.
pink above.
a])o{)hyses.

front pair are

luilliiii.

Length
,,

„

ot'

fore limb

finger

tiist

,,

second finger

,,

third finger

„
„

35
22
2\
3
5
3^
48
7i

body

fourth finger

,,

liind limb
metatarsus

,,

third toe, measured from metatarsus.

,,

fourth toe, ditto

„

.'

.

10
]4

fifth toe, ditto

l>

Two specimens from Anzahamaru one from Mahanoro.
M. Grandidier has most kindly allowed me to examine the
specimens of CaUula (and other re])tiles) recently named by
him he himself has expressed his doubts as to the propriety
of referring these frogs to the Indian genus CaUula, in which
They are undoubtedly adult speciI fully agree with him.
mens of his highly interesting genus Bf/scojy/ncs (a DiscoglosSingularly enough the discovery of Callula notosticta
soid).
reestablishes the fact that Callula, or at least a form most
closely allied to it, really occurs in Madagascar.
;

;

New and

XXXII.

and

pecidiar Mollusca of the Euliniida^

other Families of Gastrajwda, as tcell as of the Ptercnyoda,
Expedition.
By J.
procured in the * Valorous

GWYN

'

Jeffukys, LL.D., F.R.S.
Eulimidse.

Eulima stcnosfoma,
Eulima stowstotna,
pi. V.

f.

Jt'fi'r.

in

Aim.

i^-

JetlV.

Mag. Nat.

Ili.^^t.

."^rd

ser.

ii.

\^.

I'JH,

7.

Station 0, 410 fms.

Shetland, 70-90 fms. (J.G.

J.).

Nor-

;
:

!
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Porcupine' Expediway, 50-400 fms. (Lov^n and others).
tion, 1869, 64-134 fms.:
1870, English Clianncl, 358iEgean, 310 fms.
Mediterranean, 1456 fms.
690 fms.
(Spratt)
Palermo, 210 metres = nearly 114 fms. (Monterosato).
Gulf of St. Lawrence, 166 fms. (Whiteaves)
'

;

!

Naticidae.

Natica
Nerita

affinis,

Gm.

Gmelin.

ajfiins,

Linn. Syst. Nat. ed. 13,

p.

3675,

Body

yellowish-white, with fine streaks of purple at the
upper sides of the foot mantle thick, folded over the umbitentacles conical and pointed,
licus or basal cavity of the shell
turned back on the front edges of the shell at its mouth
eyeSj none observable foot large, roundish-oval.
:

:

:

Variety occlusa.
Natica occlusa, S. V. Wood, Mon. Crag Moll. "(1848)
Suppl. (1872) p. 70, t. iv. f. 11.
f. 4a, b

p.

14G, tab.

xii.

;

Body pale yellowish, with a purplish tinge or slight streaks
of the latter colour on the back of the foot head large, hoodshaped, indented in the middle mantle thick, spread over the
back of the shell tentacles conical and finely pointed, wide
ei/es, none percepapart, and separated by a rather thin veil
:

:

:

:

foot enormous and very voluminous, broad and cloven
in front, expanding greatly on each side, and rounded behind.
tible

:

Variety

Body

milk-white

:

vittata.

head forming abroad and bilobed snout

by the head-flaps against the front
tips pointed
the most part concealed
eyes not to be detected foot large, thick and broad, folded
inwards at the sides, rounded in front, and bluntly pointed
Floats with its foot uppermost.
Sluggish.
behind.
Godhavn, 5-20 fms. ; Station 4, 20 fms. (var. vittata :
globosa, spira extensa, vittis duabus purpureis distantibus ultiraum, una cum penultimo, anfractum cingentibus)
5, 57 fms.
Holsteinborg, 12 fms. (var. vittata) and 35 fms.
(var. occlusa)
Station 7, 1100 fms. (fragment)
13, 690 fms. (operculum).
Arctic seas, in both hemispheres, and Norway, 20-450 fms.
'Porcupine' Expedition, 1869, 74—345 fms. (var. lactea:
1870, coast of Portugal,
minor, ovata, alba, spira extensa)
994 fms.; Mediten-anean, Adventure Bank, 92 fms. (young).
One of the most common and characteristic fossils of the
newer Tertiary and Quaternary formations in the north of
tentacles conical, pressed

of the shell,

and

for

:

;

:

;

;

;

:

—

;;
;
:

some new and peculiar Mollusca.

Europe and America, and indicative of
has a vertical ran^^e of 1840 feet.

319

glacial conditions

it

This species varies considerably in tiie comparative lieiglit
sj)ire and in the angularity or compression of the whorls
below the suture. The variety occlusa attains a large size,
one of my specimens measuring 1^ inch in length, and
another specimen, from Spitzbcrgen, is nearly
ly'^in breadth
of the

;

N. russa of Gould is ap])arently a variety also
X. clausa^ Broderip and
of N. affinis.
The synonyms are
^V. co7isolidata,
septentrionalis
iV.
Sowerby
Couthouy
(Beck) MoUer and N.janthostoma, Deshayes.
I have taken
as

large.

:

;

;

,

;

descriptions

the

somewhat

of the

animals from

my

note-book

;

they

differ.

A

very young shell of another species of Xati'ca occurred in
Station D, 17o0 fms. It resembles the fry of A^. grcenlandica,
but has one whorl less, the last is more expanded, and the apex
is tiattened.
Should an adult specimen be found, it might be

named

spkceroidei:

Solariidae.
Seffiienzi'a formosa* , Jeffr.

furmosa, Proc. Koy. Soc. vol. xxv. no. 173, pp. 200, 201
(woodcuts).

Scffitenzia

Shell globosely conical, rather thin, semitransparent,
nacreous and glossy sculpture^ sharp keel-like spiral ribs or
ridges, of which there are two on the middle of the body-whorl
:

(besides ten thread-like riblets on the base) and one on the
middle of each of the other whorls there is also a slighter
between the ribs the surrib immediately below the suture
face is covered with numerous and delicate curved striae, which
;

;

turn alternately in different directions, so as to give a flexuous
the strias between the
character to this part of the sculjtture
infra.sutural and peri])heral rib turn to the left, while those
between the peripheral and the next rib (or in the upper whorls
between the rib in the middle and the base) turn to the right
the same alternate order is to a great extent observable as to
the direction of the striae on the base of the last whorl ; these
strise are crossed by fine close-set spiral lines, producing a
all the whorls are similarly sculptured
reticulated appearance
colour
except the top whorl or apex, which is smooth
;

;

:

pearly-white
turreted
the

last

:

:

marked by the uppermost rib sjrire
somewhat convex, gradually enlarging

suture

ichorls

7,

:

takes up three fifths of the shell
* Beautiful.

;

apex globular
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mouth

large, Indented by the spiral ribs
outer lip tliin, prominent, and deeply scalloped
inner lip thick, folded back on
the pillar, Avhich is short and incurved at the bottom of the
})illar is a small but sharp tooth-like projection, below which
is a short and abru})t notch, like that of Cerithium
the groove
or slit on the upper part of the last whorl, and opening from
the mouth (which characterizes the genus), is wide and deep^
terminating in a curved indentation base somewhat concave,
but imperforate or without any umbilicus operculum none.
B. 0-15.
L. 0-2.
:

:

;

:

:

:

Station 12,

1450 fms.

1785 fms. (fragment).

16,

;

'Por-

Expedition, 1870, off the coasts of Portugal, 718Challenger
Expedition, Station 56, S.W. of
795 fms.
Bermudas, 1075 fms.
Gulf of Mexico, 325 fms. (Pourtales)
Fossil in the Pliocene formation at Trapani in Sicily as S,
monocingulata (Seguenza, MS.).
The peculiar and exquisite sculpture is not unlike that of
Adeorhis suhcarinatus.
My only specimen which contained
the animal Avas in vain sacrificed at the altar of science in the
hope of detecting an operculum.

cupine

'

'

'

!

!

Seguenzia carinata *,

Jeffr.

Seguenzia carinata, Proc. Roy. Soc. vol. xxv. no. 173, p. 201.

Shell forming a depressed cone, thin, transparent, glossy,
but not nacreous sculpture, a sharp keel round the periphery,
a thread-like spiral rib below the suture of each whorl (varying in position), numerous but slight flexuous stride below the
rib, and in some specimens minute close-set curved longituthe base is smooth, or marked
dinal stride on the upper whorls
only with microscopic lines of growth colour glassy suture
whorls 7, compressed, slightly
sp)ire
short
rather deep
shouldered by the infrasutural rib the last whorl is disproportionally large, and the first is globular mouth narrow,
rhomboidal, angulated in the middle by the keel, and below
by the base of the pillar outer lip> thin inner lip filmy^
it is
spread on the base
lyillar very short and incurved
furnished near the bottom with a small tooth-like process,
below which is a short notch groove broad, apparently not
deep ; it occupies the middle of the body-wdiorl between the
suture and the peripheral keel umbilicus narrow but deep,
exposing all the whorls, encircled and defined by a slight rib.
B. 0-175.
L. 0-125.
'Porcupine' Expedition, 1870, Bay
Station 13, 690 fms.
:

;

:

:

:

:

;

:

:

:

;

:

:

:

*

Provided with a

keel.

!

some

ne.ip

of Biscay, 718-10!)")
Faval,
Azores,7 1000
w

and jx'culinr

M(jllusca.

'Cliallengci-

fins.

'

'A'2\

Expedition, west of

fnis.

7

Velutinidae.

Pilidium radiatum, Sars.
Capiiliis radinttia, Savs,

ZDulo^risk Ueise

i

B»>rptninp oni en

Lofoten

oj,'

Fiuniarken,

Sommcnm

i

p. (54

(

1849 foretagen

1850).

Body niilk-white mantle very thick, covering one tliird
tentacles club-shaped, slender, comof the mouth of tlie shell
pressed or tlattencd, contractile, closely striated across at the
ejjes placed on
tips, and thii-kly covered with short cilia
small l)ull)s near the outer base of the tentacles: foot oblong,
])roportionally small, rounded and double-edgc<l in front, and
bluntly pointed behind.
Very sluggish, and exudes a large
Adhering to a dead shell.
quantity of stringy slime.
Holsteinborg, 12 fms.
•Station o, 57 fms. (a single specim.en)
Finmark (M. Sars)
Spitzbergcn (Torell)
(a young shell).
Japan (A. Adams). AleuSea of Okhotsk (Middendorff)
:

:

:

;

!

!

Fox

Fossil
Uddevalla
N. Pacific (Dall)
and Kurild, Sweden (Hisinger, J. G. J.) Moray Firth (Robert
Dawson)
Montreal (Principal Uawson).
Synonyms Pilidium commodum, Middendorff, 1851 Pilisciis commodus and Piliscus ^^^'ol^^^j Loven, 1859
Capubis
dilatatus and C. depressus, A. Adams, 1860 and 1864.
Tlirough the kindness of Professor G, O. Sars and of Dr.
L. von Schrenck I have lately been able to compare with my
specimens from Davis Strait the typical sjiccimcns of Capulus
radiatus and Pilidium covimodum from the Christiania and
All of them exactly agree with
St. Petersburg Museums.
tian or

Islands,

!

:

;

!

;

:

;

each other, as well as with my fossil specimens of Piliscus
from Uddevalla. Sars's Norwegian shell and
mine from 57 fathoms in Davis Strait are marked with coloured
streaks, which radiate from the apex or crown, while the others
are not streaked or coloured.
The generic name Pilidium was published by ]\IiddendorfF
Malacozoologia llossica,' 1841). Professor Forbes gave
in his
the same name for Tectura fulva in the lleport of the British
Association for 1849, published in 1850; and Pilidium wan
described in 185)3 by Forbes and 11 anloy as their generic name
The late Professor Sars substifor the last-mentioned shell.
tuted, in 1858, the generic name Capulacma-a for his Cajndus
Posradiatus.
Professor Loven, in 1 859, proposed P/V/scm*.
sibly Capulus fallax of ]\lr. S. V. ^Vood (a Crag fossil) may
be another species of Pilidium.
jivohus (Lovt^n)

'
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Cancellariidae.

Cancellaria virt'dula, Fabricius.

Tritomum virididum, Fabr. Fu. Or.

Body

p. 402.

head furnished with a long and prominent veil tentacles contractile, thread-shaped, rather long and
slender, smooth, with blmit tips, diverging at an angle of 45°
eyes placed on the top of short stalks, at the outer base of the
tentacles, with Avhich the eye-stalks are united
foot large,
triangular, and long, squarish and double-edged in front, and
bluntly pointed behind
edges uneven j^Mial fold (lining
the basal groove of the shell) very short and thick.
No operculum. Active crawls out of the water. It emits a greenish
liquid on being touched with a carael's-hair brush
a habit
that reminds one of Planorhis corneus, which gives out a
milk-white

:

:

:

:

:

;

—

;

purple liquid when irritated.
Holsteinborg, 30 fms.
Station 13, 690 fms. (fragment).
Spitzbergen, 5-15 fms. (Kroyer, Torell, Eaton).
White Sea
(Middendorff).
Iceland, 80 fms. (Morch).
Norway, 20' Lightning
Expedition, 500300 fms. (Sars and others)
550 fms.
'Porcupine' Expedition, 1869, north of the
Hebrides, 1 14-345 fms.
1870, Channel slope, 305-567 fms.
Labrador, 40-50 fms. (Packard). Gulf of St. Lawrence, 30N.E. coasts of the United States,
40 fms. (Whiteaves)
;

'

!

:

!

20-150 fms. Behring Strait ( Wosnessenski)
N. Japan,
Fossil Bed and Coralline Crag, and
48 fms. (St. John)
Bridlington Christiania (Crosskey and Robertson) !j Labra.

!

:

;

dor (Packard).
I cannot perceive any difference between Cancellaria and
Holler's genus Admete, except in the former having stronger
folds or plaits on the pillar ; these were not noticed by FabriThe apex in G.
cius in his description of the present species.
cancellata, however, is peculiarly sculptured, and somewhat
resembles that of Columbella haliceeti.

Synonyms

:

Murex

costellifer, J.

Sowerby

Moller ; Cancellaria huccinoideSj Couthouy
Jay, Gould.

;

;

Admete

crispa^

Couthouyij

C.

Cerithiidae.

Cerithium procerum'^

^

Jeffi".

Shell pp*amidal, solid, opaque, and glossy base slightly
concave sculpture^ curved longitudinal ribs, of which there
the three
are about 30 on the last and 20 on the next whorl
;

:

;

* Long.

—
some new and pccuUfir yfoUusca.
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upporniost wliorls are nearly .smo<Jt]i
the base is irregularly
)iiarke<l with llexiious strite, these being an extension of the ribs;
the ])eri|)hery ot" the last whorl is eneircled by a spiral ridge,
whieh is eontinued on all the other whorls, and defines the
;

suture

under a microscope

;

may

be detected also traces of

between the ribs colour pale
yellowish-white sptre tapering
apex twisted obliquely, and
extended: irhorls Ki-li, somewhat convex; the last occusuture distinct, but not deep
pies about a third of the shell
mouth narrow and rhombic, with a wide groove at the bottom,
where it forms an im])erfect canal, which bends abruptly to
inner lip filmy pillar
the left outer lijj incurved and thin
short and flexuous, with a sharp edge.
L. 0'4.
B. 0*1.
Lightning ExStation 12, 14.00 fms. a dead specimen.
pedition, between the north of Scotland and the Faroes; a
fresh and living specimen, but the operculum is not visible.

numerous

slight spiral lines

:

:

;

:

:

:

:

:

'

'

;

Buccinidae.

Buccinum grcenlandicum^ Chemnitz.
Bucdmim

grcenUmdicum, Chemn. Conch. Cab.

tab. 152.

f.

(1788) pp. 177, 182,

x.

1448.

Body lemon-colour, more or less closely speckled and
mottled with purplish- brown: Aea^ short; intertentaeular veil
indented in the middle tentacles shai-ply pointed e?/es black,
seated on offsets or short tubercles, one at the outer base of
each tentacle foot extensile, squarish in front, and bluntly
angular behind
siphonal tube long, cylindrical, and narrow
oj)ercular lobe round, with projecting edges.
Active.
:

:

:

:

:

Godhavn, 5-20 fms.

Station 4, 20 fms.
5, 57 fms. ; Holfms.
Davis Strait (Fabricius and others).
Melville Bay, 140 fms. and Port Kennedy, 15 fms. (Walker).
;

;

steinborg, 12

;

Port Foulke, in Smith Channel or Sound (Hayes, Jide
Stimpson).
Gulf of St. Lawrence, 5-250 fms. (Principal
Dawson, Whiteaves )
Coasts of N.P], America (Gould and
others)
Newfoundland (P. P. Carpenter)
N. Pacific
(Middendoi-ff and others).
Spitzbergen (Torell)
Iceland
(Morch).
Norway (G. O. Sars and others)
Russian Lapland (Middendoi-ff).
Fossil in our Red Crag and newer Tertiarics = i?. tenerum, J. Sowerby.
!

!

!

!

!

Extremely variable

in sha])e, size, texture, sculpture, and
the following as synonyms, or as representing some of the varieties
B. undatum of Fabricius (not
of Linnd), B. undulatum of ]\Ioller, B. cyaneum of Beck, B.

colour.

I regard

:

Donovani oi Gould (not of Gray, which is H. glaciale of Linne),
B. tenebrosum and B. sericatum of A. Hancock apparently
;

!

.
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B.fnsiforme of Kicncr, from a specimen in tlie ^[assena ColAnother variety of the present species in MoUer's
lection.
collection at Copenhagen is named " Tritoniuia Ilumphreysianumy It is also probably the B. horeaJe of Gray (in the
Zoology of Capt. Beechey's Voyage'), which he refers to a
species said to be so named by Leach in the Appendix to
Sir John Ross's first voyage but I can find no such name in
B. grcenlandicum of Hancock is a variety of
that Appendix.
B. (jlaciale.
The spawn-capsules are smaller than those of B. iindatum,
and are sometimes attached to the stalks of seaweeds and to
*

;

the shells of Balani.
B. undatum is apparently rare in the arctic seas, although
is occasionally found with B. granlandicum.

Buccinum

it

cih'atum, Fabricius.

Tritonium ciliatum, Fabr. Fn. Gr.

p.

401

Holsteinborg, 10-35 fms.
Godhavn, 5-20 fms.
GreenMurray Bay, Gulf of St.
land (Fabricius and others).
Lawrence, 112 fms. (Principal Dawson, Whiteaves)
SpitzAVhite Sea and the coasts of Russian
bergen (Torell)
Lapland (Yon Baer, Middendorff) it is the latter's variety
horeale of B. tenehrosum of Hancock.
It is the B. M'olleri of Reeve, whose B. ciliatum is B.
grcenlandicum.
The B. ciliatum of Gould is apparently a
;

!

!

;

variety of the last-named species.

Buccinum
Buccinum
f.

tenue,

Gray

in

tenue,

Gray.

Zoology of Beechey's Voyage,

p.

128,

t.

36.

19.

Body white with a yellowish tinge, and irregularly speckled
with purplish-brown: ^eac? broad; intertentacular veil straight
tentacles conical, bluntly pointed
or having an even edge
eyes round, black, placed on small oblong bulbs at the outer
base of the tentacles yoo^arge and thick, rounded and doublesiphon or pallial tube
edged in front, acute-angled behind
cylindrical, rather strong and stout, slit along its whole length
penis folded and compressed, speckled above like the rest of
Rather sluggish, but not shy.
the body.
:

:

:

:

:

Godhavn, 5-80 fms. Waigat Strait, 15-25 fms. Station 1,
175 fms. 3, 100 fms. 5, 57 fms. Holsteinborg, 10-35 fms.
Greenland (Moller and others). Gulf of St. Lawrence, 5060 fms. (Whiteaves). Newfoundland (Totten,^c7e Stimpson)
;

;

;

;

;

Spitzbergen (Torell, Eaton)
B. scalar ifor me (Beck), Moller; B. tortuosnm,^ee\e perhaps
!

;

;

some

tifw

and peculiur

}foUuiica.
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and Sowcrby, from Kanitschatka.
more than 2J inches long.

also B. horeah' of Broderip

My

largest specimen

is

Muricidae.

Trophon dathratusj Linne.
Nat ed. 12, p. 1223.

Murex

clathratm, Linn. Syst.

Body

pale yellowish-white
tentacles slender, but rathex
eyes small, placed at the top of stalks which are nearly
as long as the tentacles and are united with thi-m foot large,
short

:

:

:

and double-edged

squarish

in

front,

rounded or bluntly pointed behind
short and tubular fold.
Shy.

:

with angular corners,
siphon consisting of a

Godhavn, 5-20 fms. Waigat Strait, 15-25 fms. Station 4,
20 fms. 5, 57 fms. liolsteinborg, 12-35 fms,
Porcupine
Expedition, 1869, off the Hebrides, lG.j-580 fms.
North
;

;

'

;

'

;

Polar seas, Spitzbergen, Iceland, Norway,

White Sea, N.E.

and N.W. coasts of America, at depths of from 20 to 120 fms.
North Japan, 3-48 fms. (v. Schrenck, St. John).
Var. truncata. Godhavn, shore
St. 4, 20 fms.
5, 57 fms.
liolsteinborg, 12-35 fms.
'Lightning' Expedition, 189 and
530 fms. 'Porcupine' Expedition, 1869, 85 fms. British
and Scandinavian coasts, and Iceland. Buccinum {truyicatinn)^
Strom.
The typical species and variety are common fossils in our
newer Crag and in all the post-Tertiary beds of northern
;

;

Europe
ditions

the former

:

;

and the

is

latter

especially characteristic of glacial conhas been noticed by Seguenza as oc-

curring in the older Pliocene at Messina.
noticed and figured by Linne in his
(1747), from Uddevalla.

first

T.
'

clathratus

was

Wastgota-Reise

'

I am now convinced that Loven was right in uniting T.
clathratus and T. truncatus, although the latter is a very distinct variety.
The difference consists in the comparative

number of
size.

convexity of tiic whorls, and the
specimen of the typical form measures an

ribs, thickness,

]\Iy largest

inch and a quarter

The synonyms
baviffiusy

costatuSy

Gould

;

;

length.

Murex
Sowerby
M. mulfiEscholtz Fusus l-ameUosuSj Gray; F. scalarifurmisy
Tritonium Guuneri (a variety), Loven and Murex
Donovan

;

M. peruvianus,

J.

;

;

;

laviellatuSj

Leach

m

are inconveniently numerous, viz.

but

Philippi.
I

Miircli

cites

also

Tritonium Bosstij

cannot verify the reference.

Trophon Fahricii, Beck.
Trophmi Fabricii (Beck), Mulh'f, Ind. Moll. Gnrnl.

Godhavn, 80 fms.; Station 1, 175 fms.
Ann. d" Matjf. N. Hist. Ser. 4. Vol. xix.

;

p. 14,

5,

57 fms.
23

;

12,

:
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Greenland
(a fragment) ; Holsteinborg, 35 fms.
Gulf
Wellington Channel (Belcher)
(Fabricius and others).
Iceland
Spitzbergen (Torell)
of St. Lawrence (AVhiteaves)
Wexford (Sir
Fossil
(Morch), Norway (Koren, Friele).
Henry James) Lancashire " drift " (Darbishire) possibly

1450 fms.

!

!

.

:

;

;

from the " Middle Glacial " formation, as T. mediglacialis of S. V. Wood.
It is the Tritonium craticulatum of Fabricius, but not
Murex craticuJatus of Linn^, which is another species of Trophon. Our 2\ barvicensis is allied to the present species, as
also

well as to T. muricatus.

Fusus attenuatus'^,
Fiis7ts atteniiotm,

Shell

Jeffr.

Proc. Hoy. Soc. vol. xviii. no. 121 (1870), p. 434.

the
bluntly angulated in a half-grown specimen
scuJjyture consisting of numerous spiral impressed lines, and of
minute close-set and slight lines of growth colour ivory-white :
ejndermis thin and smooth, pale yellowish-white spire long
and slender, tapering to a very blunt and regularly spiral
point, which is not mamillar or twisted
ivhorls 8-9, compressed, especially below the suture ; the last occupies about
two thirds of the shell, when viewed with the mouth upwards;
suture disthe topmost whorls are nearly equal in breadth
tinct, but not channelled nor deep
it is defined by a thickened
edge mouth oblong, acute-angled above its length, including
ca7ial open,
that of the canal, is about two fifths of the shell
inner
rather long and straight outer lip thin, smooth inside
ptillar flexuous
operculum ear-shaped, yellowishlip filmy
brown, curved on the outer side, and incurved towards the
base on the inner side; it is marked with a few slight impressed lines, which radiate upwards from the terminal nucleus.
B. 0-85.
L. 2-25.
Station 13, 690 fms. (a dead specimen).
Porcupine' Expedition, 1869, off the west of Ireland, 1180-1215 fms. (young
specimens and a fragment)
Bay of Biscay, 1207 fms. (one
living and one dead specimen).
description is chiefly taken from the living ' Porcupine
specimen.
Differs from F. propinqaus and its variety turrita in beingmuch larger, having a slighter sculpture, a smoother and
thinner epidermis^ a more tapering spire, compressed whorls,
a straighter and more open canal, and a more cylindrical and
blunt apex.
spindle-sliaped, solid, opaque, rather glossy

periphery

;

is

:

:

:

:

;

:

;

:

:

:

:

:

'

;

My

'

•

iJiniinishjng, as regards the spire.

;'

!

aome new an J peculiar MoUusra.
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Fusus hernicienais^ King.
Fiuu*

beniirietisu, Kinff

in

Ann.

Sc

Mag. Nat. Hist,

xviii.

246

p.

(184«>.

wa.s
'Y\\\a variety
Var. eleganSy Station 13, 690 tms.
dredged in the 'Porcupine' Expedition, 1869, ofi' the north
of Seothmd, in 15.5-632 fnis., and previously b}' nic in Shetland, in 78-100 tms.
Another extreme variety (wliich has a
shorter .'^pire and .swollen whorl.>^, and is a thin and delicate
shell) was dredged in the same expedition, in 203-290 fms.
and it was procured in the late Norwegian Expedition. The
latter variety may be called injiata.
The typical form was
dredged in the ' Porcupine' Expedition of 1869 and 1870,
Lightning
Bay of Bi.scay, at depths of from 90 to 690 fms.
Expedition, 189 and 500 fms.
Yorkshire, Northumberland,
Aberdeenshire, Shetland, Norway, and Arcachon, 50—140 fms.
It is the Tritonium islandicum of Loven, not Fusus islandicus of Chemnitz.
*

Fusus Sabinij Gray.
Buccinum
p. cxl

Sabinii,

Gray

in

Suppl. to App.

of Parry's

fir.'^t

^'oyage

(1824).

Body milk-white tentacles awl-shaped and slender eyes
placed on bulbs at the outer base of the tentacles foot broad
and thick, semicircular and double-edged in front, with short
Active, and crawls out of
angular comers, rounded behind.
the water.
Station 6, 410 fms. ; a young living specimen (this was
erroneously named F. fenestratus in my Report to the Royal
:

:

:

also St. 1,
Society, Proc. vol. xxv. no 173, pp. 183 and 189)
175 fms. (fragments); 12, 1450 fms. (fragments). Davis
Strait (Hancock and others). Melville Bay, 100 fms. (Walker).
Gulf of St. Lawrence (Whiteaves) Batiin Bay and Behring
:

!

S})itzbergen
White Sea and
Iceland (Morch, as F. tortuosiis).
Yadsii, Fincoasts of Russian La])land (Baer, ^lidderMjJorff).
mark (G. O. Sars, Verkriizen). Fossil: Bridlington (LeckStrait (Gray)
(Torell)

!

Nf»rth Pacific (Wosnessenski).

!

enby)
F.
F. tortuosus and F. spitzhcrgensis, Reeve
and F. Pfof/'i, M'irch. Tiic epidermis is
usually smooth ; but in one of my Sj)itzbcrgen specimens it is
finely and closely ciliated.
The same difference is observable

Synonyms

ebur, F.

:

;

tojatus,

in the epidermis of F. propinquus^ F. pygimrus^ and Buccinum
gra^idandicum.
The comparative length and curvature of the
canal are variable characters.

23*

:
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Pleurotomidae.

Plenrotoma jii/ramidalis, Strom.
Bi(ccinum j)>/ranndak, Strom, in Nov. Act. Dan.

iii.

296,

p.

f.

22.

Body

pale yellowish-white, with a faint tinge of purple in
teiUndes rather short but slender, contractile
eyes
small, placed on angular projections on the tips of stalks,
which are thicker than the tentacles and are united with them
for about three fourths of their length foot long, double-edged
and squarish in front, with angular corners bluntly pointed,
and occasionally cloven, behind siplion short. Active.
Godhavn, 5-20 fms. Waigat Strait, 15-25 fms. Station 4,
20 fms.; 5, 57 fms.; Holsteinborg, 10-12 fms.; St. 7,
1100 fms. (fragment). ^Lightning' Expedition, north of the
West Greenland (Moller). East GreenHebrides, 189 fms.
Spitzbergen, Iceland, Faroe Isles,
land, 4-30 fms. (Mobius).
front

:

:

:

;

:

;

;

Novaya Zemlya, and Norway. Labrador to Cape Cod, 4-107
Fossil: Norwich Crag (S. P. Woodward), and all our

fms.

post-Tei'tiary deposits, as Avell as those

of Scandinavia and

Canada.

The

longitudinal ribs on the shell are sometimes more or
wanting and the colour varies from chocolate to milkSpawn-capsules hemispherical and membranous.
white.
Fusus rufus of Gould, not Murex rufus {Pleurotoma) of Montagu F. 'pleurotomarius of Couthouy and Defrancia Vahlii
less

;

;

;

of Beck, according to Moller.

Pleurotoma hicarinata^ Couthouy.
Pleurotoma bicarinata, Couth, in Boston Journ. Nat. Hist.
pi.

i.

f.

vol.

ii.

p.

104,

11 (1839).

Body white, with a faint tinge of yellow head small
month bulbous, cloven lengthwise tentacles rather short but
:

:

eyes small, black,
slender, club-shaped at their tips or points
placed on thick stalks, Avhich are united with the tentacles
for three fourths of >their length at their outer base foot thick
and broad, double-edged and gently curved in front, with
bluntly pointed, squarish, or else more
slight angular corners
or less indented behind siphon cylindrical, of moderate length,
Active
slit throughout, with a wide and folded-back opening.
:

:

;

:

and not shy.
Godhavn, 5-25 fms. Waigat Strait, 15-25 fms. Station 4,
20 fms.; 5,57 fms. [\ ax. pallida) Holsteinborg, 10-12 fms.
Wellington Channel (BelGreenland (Moller and others)
Gulf of St. Lawrence (Whiteaves). North- Atlantic
cher)
;

;

;

!

!

Home new and pecidtdr Mollusca.
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of United States, from low-water mark to 50 fms.
Spitzber<^en (Torell)
Iceland (Morch,
(Mi^lids and others)
Norway, 5-2/30 fms. (G. O. Sars and others)
\'crkruzen)
Porcnpinc E.\[)cdltion,
Li^'-htnini:;' Expoditidii, 170 fins.
north of the Hebri18()1>, off ithe west of Ireland, 420 fms.

cctast.s

!

!

!

!

'

'

'

;

203-345 fms.
There are at least fonr varieties, viz. oiohicca of Miglielsaud
Adams (not of Hinds), and CJ/Iindracea, Bcckii, and livida of
des,

MiiUer (ex typ.), all published in 1842.
P. Beckii of Reeve,
Cumin<^"s eollection, is a very different and tropical species.
Specimens from 57 fatiioms are of a pale colour, and those from
Allied to the variety livida is P.
deeper water are white.
gi(jas of Beck, which is Bela hwigata of Dall, and probably
Reeve renamed the present
P. schantaricum of Middendorf!'.
he supposed that it
species P. groenlandica and P. rugulatus
was the Defrancia suturalis and D. rugidata of MoUer but
Appathe latter gave no such names to any of his sjiccies.
rently not P. hicarinata of S. V. Wood.
in

:

;

Pleurotoma rubescens,

JefFr.

Holsteinborg, 10 fms. (a single but living specimen).
Described in Proc. Roy. Soc. vol. xxv. p. 183.

Pleurotoma decussata, Coutliouy.
Pleurotoma decussata, Couth, in Boston Joum. Nat. Hist.
pi. iv. f. 8 (18.3U).

ii.

p.

183,

Godhavn, 5-20 fms. Waigat Strait, 15-25 fms. Station 3,
100 fms. 5, 57 fms. Greenland (Moller, Morch)
N'.E,
America, from the Gulf of St. Lawrence to Cape Cod, 1064 fms.
Porcupine Expedition, between the north of Scotland and the Faroes, 560 fms.
I have now been able to ascertain that this species is the
same as Defrancia viridula of Moller (1842)
and I was
therefore wrong in supposing that the latter was not American
(see Proc. Roy. Soc. vol. xxv. p. 189).
It is the P. scalaris
and P. leiicostoma of Reeve, who imagined that Vahl had described them under the names of Defrancia scalaris and D.
but Vahl did n(jthing of the kind.
reticulata
I would not
have noticed Reeve's numerous mistakes if Morch had not
;

;

;

!

'

'

;

;

recognized his so-called species.

Pleurotoma tenuicostata^ M. Sars.
Pleurotoma

tenu{costat<i,
nuicostata,

Sars in Vid. Selsk. Forhandlinger
Forhanc
for 1868,

p. 2r>{).

Station 12,

1450 fms.

'

Lightning

'

Expedition, 500 and

!

!

!
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Porcnpine Expedition, 1869, off the west of
550 fms.
Ireland, 420 and 064 fms.; south of the Faroes, 125 fms.
1870, Bay of Biscay, 305-717 fms. Upper Norway, 40300 fms. "(G. O. Sars, Friele)
This pretty little species will soon be described and figured
Both he and his late
(tab. 17. f. 1) by Professor G. O. Sars.
father most obligingly sent me specimens for comparison
with mine. A variety occurs in which the longitudinal ribs
are replaced by spiral ridges, as in the type of P. hicarinata.
Not liaphitoma tenuicosta of Seguenza.
'

'

:

Pleurotoma Pingelii, Beck.
Defrancid IHngelii, Beck, Moll. Ind. Moll. Groenl.

Body

p.

13 (1842).

pale yellowish-white, with the front of a purplish

hue tentacles thread-shaped, rather short eyes on the bulbous tips of thick stalks, which are united Avith the tentacles
on the outside foot long, squarish and double-edged in front,
with angular comers deeply and evenly cloven or forked
behind sijjhon lining the canal, short and broad.
Godhavn, 5-20 fms. Waigat Strait, 15-25 fms. Station 5,
57 fms. Holsteinborg, 10-30 fms. Greenland (Moller and
others)
N.E. America, from the Gulf of St. Lawrence
(Whiteaves) to Cape Cod (Mighels and others), 4-430 fms.
:

:

:

;

:

;

;

;

!

Spitzbergen (Torell)
(M'Andi-ew, Sars)

Iceland

!

(Morch)

!

Upper Norway

Fusus cancellatus of Mighels and Adams, 1842.
Pleurotoma cinerea^ Moller.
Defrancia cinerea, Moll. Ind. Moll. Groenl.

p. 13.

Greenland (Moller)
Spitzbergen
Station 5, 57 fms.
Iceland (Morch).
Porcupine' Expedition, 1869,
(Torell)!
between the north of Scotland and the Faroe Isles, 290 fms.
largest specimen is fV of an inch long.
!

'

My

Pleurotoma
Tritonium

declive,

declivt's,

Loven.

Loven, Ind. Moll. Scand.

p. 13.

57 fms. Norway, 30-60 fms. (Lov^n and
Porcupine
Lightning
Expedition, 189 fms.
Expedition, 1869, between Norway and the Faroes, 64560 fms. 1870, Channel slope, 567 fms. (fragment).
My largest specimen is -% of an inch long.
Var. anqustior.
Narrower and smaller. ' Porcupine Expedition, i869, 345 fms.
AVest Finmark (G. 0. Sars)
Station

5,

'

others)

'

!

'

'

:

'

;;

sonic ntir

(1/1(1

Pleurotoma eleyans^
Defrancia

Body

elvijans, Miill. Iiid.

milk-wliitc.

^loller.

Moll. (}ra»nl.

p. 115.

Auinuil slut^gish or

Godhavn, 5-20 fms.
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j)C(u/i(ir Mulltitica.

sliy.

Station 5, 57 fins. ; Holstcinborg,
10 fni.s.
Greenland (Miiller and others)! Gulf of 8t. Lawrence (Wliiteaves)
Iceland (Torell)
Fossil at Bridlington
(Leekenby), as P. chujantiur of S. V. Wood!
yiy largest sjx'eimen is ^^*, of an ineli long.
;

!

!

Through the kindness of Dr. Morch and Professor Loven
have had the advantage of examining and eomparing the
types of P. cinerea, P. declivis, and P. elegans and I regret
that I cannot adopt the view whieh Professor G. O. Sars is
inclined to favour, that all these may be one species.
I have
not yet seen any connecting link between them
and they all
occurred to me in the same haul of the dredge at Station No. 5,
in the 'Valorous' Expedition, off Holsteiuborg.
Of course,
opinions of naturalists must differ as to the lines of demarcation which se{)arate one species from another in any genus,
and likewise as regards allied genera. Pleurotoma has been
divided by some modern conehologists and paleontologists
into a great many genera, although, in my opinion, on insufficient grounds
There ought to be at least one distinctive
and fixed character, and no transitional or intermediate forms.
P. cinercd attains the greatest size
the whorls are more convex, the last is larger in proportion to the rest, and they are
not angulated below the suture, as in the other two species
the longitudinal ribs are more numerous than in P. declicis
there are at least twice as many s])iral strife, and the sculpture
The smallest species
is never cancellated, as in P. dech'ris.
the whorls are abruptly angulated at the tip
is P. elegans
the ribs are more numerous, oblique, and prominent than in
P. cinerea, and the striic are fine and close-set.
I

;

;

;

;

;

Pleurotoma turricula, Montagu.
Murex

turricula,

Mont. Test.

Brit. (1), p. 202,

t.

9.

f.

1

(1803).

Godhavn, 5-20 fms. "VVaigat Strait, 15-25 fms. Station 1,
175 fms. 3, 100 fms. 5, 57 fms. Holsteiuborg, 10-30 fms.
]Melville Bay to Cape Cod, and Spitz])ergen to Areachon.
North Japan (St. John)
Depths 10-150 fms. Fossil in our
Ked and Norwich Crag, and in all the ])Ost-Tertiary beds of
Great Britain, Scandinavia, and Canada.
The sculpture is extremely variable. Having before me a
great number of specimens from various parts of the North
;

;

;

;

;

!

Atlantic, and after a careful cxailiiuatioii and comparison of

—
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the types of several so-called species, botli recent and fossil, I
am con\anced that the following must be considered synonyms
of the present species
Defrancia nohills, scalaris, and Woodia)ia of Miiller, Tritonium roseum of M. Sars, Bela amen'cana
P.
of Packard, and P. Dowsoni and rohusta of S. V. Wood.
harpuJaria of Couthouy may be distinct but it Is questionable.
Donovan published his specific name anrjulatus in the
;

and that name might be adopted if
as Montagu
name turricula, given in 1814 to a fossil and sub-

same year
Brocchi's

Apcnnine

;

But

species of Pleurofoma, be not changed.

seems a pity

it

name by

Avhich the present species
is so well known.
Bela constitutes only a section or division
of Pleurotoma ] and consequently that will not help us.
to disturb the

Pleurotoma exarata^ Moller.
Defrancia exarata, Moller, Ind. Moll. Grcenl.

p. 12.

15-25 fms. Station 1,
Porcu175 fms. 5, 57 fms. Holsteinborg, 10-30 fms.
pine Expedition, 1869, off the west of Ireland, 164-1230 fms.
Norway
Iceland (Morch).
Greenland (Moller and others)
(Loven and others)
Eastern coasts of North America
Fossil Ked Crag (A.
(Couthouy, "Whiteaves, and others)
Bell).
Labrador (Packard).
Closely allied to some of the varieties of P. turricula but
the canal is shorter and the base broader.
Reeve called this species P. Molleri and he stated that it
was the Defrancia lactea of Moller, a name which is not to be

Godhavn, 5-20 fms. Waigat

Strait,

;

;

'

;

;

'

!

!

!

:

;

;

found in the work of the last-named author.

Pleurotoma Trevelyana^ Turton.
Pleurotoma Trevellianum, Turton in Mag'. Nat. Hist. vii. p. 351 (1834).
British Conchology,' iv. p. 398, as to the emendation of the
See
specific name.
'

Var. Smithu.
Shell smaller ribs more prominent, but not
extending below the upper half of the body -whorl, and sometimes altogether wanting infrasulural keel stronger spiral
strige slighter, and consisting of impressed lines
there is no
;

;

;

;

reticulation.

Station 4, 20 fms.

Massachusetts
eaves)

The

!

Bay

;

57 fms. Holsteinborg, 10-12 fms.
Gulf of St. Lawrence (Whit-

5,

;

(Stimpson)

!

Newfoundland Verkiiizen)
(

!

typical form inhabits the North Atlantic, from Spitz-

bergen to Yorkshire, and from Port Kennedy to the Gulf of
St. Lawrence, at depths of 6-189 fathoms. Dr. Philip Carpenter
has recorded it from the west coast of North America. It is
one of the usual glacial fossils of Great Britain, Scandinavia,

:

some new and peculiar MuUusca.

and Canada.

Caj)tain Feilden t'oiind

Hxpfilitiun, in a raiseil sea-ljed in

it

Kane

333

the recent Arctic

in

V^alley, in S2°

.'33'

north

P. Trevelyana has a narrower base, and is thcrctore
fusiform than P. ea:arata ; and the spire is shorter than

hititude.

more

that of P. ttirricula, which gives the ])resent species a more
It is the P. reticulata of Brown (1827), and P.
oval shape.
Brown's name has priority of
(lecussatu)u of ^lacgillivray.
all the others, but may be regarded as obsolete.

Bnllids.

Cylichna alba, Brown.
Volvaria alba,

13ro^^^l,

111.

Conch. G. B.

&

I.

pi.

xx.wiii.

f.

43, 44

(18l>7).

Station 1, 175 fnis. ; 4, 20 fms. ; 6, 410 fms. (living) ;
Holsteinborg, 12 fm.s.
'Lightning' Expedition, 189 and
530 fms. Swedish Arctic Expedition, 1868, 1400 fms. ' Porcupine Expedition, 1869, west coast of Ireland, 420-1366 fms.
(living at the last-mentioned depth)
1870, Bay of Biscay,
795-994 fms.
Challenger Expedition, off the Azores, 450
and 1000 fms. Norwegian Arctic Expedition, 1876, 1 180 fms. !
From Cape York to Cape Cod, and fr<jni Spitzbergen and
Novaya Zemlya to Shetland, at depths of from 7 to 300 fathoms.
West coast of North America (P. Carpenter). North Japan,
35-48 fms. (St. John)
Fossil in the Norwich Ci*ag, the older
Pliocene of Sicily, and the newer Tertiaries of Great Britain,
Scandinavia, and N.E. America; Arctic Expedition, 1875-6,
Kane Valley, 82° 33' north latitude (Feilden)
I mention this common arctic species to show the range of
hydrographical distribution and depth.
In some specimens
the crown is more or less truncated ; and in others the minute
!

'

:

'

'

!

!

and

close-set spiral striaj are absent.

Bulla trificea of Couthouy, B. corticata of Moller,
and C. nucleola of Reeve.
It is the

Utriculus obtusuSj Montagu.
BitUa obtu-^a, Mont. Test. Brit. (Ij, p. 22.3, t. 7. f. 3 (1803).
Var. turrita. Bulla turrita, Moll. Ind. Moll. Groenl. p. G.

Body milk-white,

semitransparent, covered with microscopic

tubercles: head snout-shaped, prominent, being of the same
breadth as tiie foot in front, so as to appear united with it
•

tentacles triangular and broad, separated by the head-Hap eyes,
none perceptible foot large, wedge-shaped in front ana cloven
:

:

behind.

Godhavn, 5-20 fms.
10 fms.

;

Station 5, 57

fms.

;

Holsteinborg,
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Dr.

The

Gwyn

JcftVeys on

distribution of this species

tensive, from Spitzbergen to

the,

and

its

varieties is very ex-

Adriatic, and all along the

eastern coasts of North America from Wellington Channel to
Cape Cod. Its habitat ranges from low-water mark to 114

Fossil in
fathoms, and it especially frequents brackish water.
the Norwich Crag, and in the newer Tertiaries of Scandinavia,

Great Britain, and Germany.
The shell varies remarkably in length and constriction, as
well as in the extension or prominence of the spire but specimens from various localities are found to pass one into another.
The arctic, North-American, and Norwegian form {Bulla
pertenuis of Mighels) is smaller, shorter, broader, and more
cylindrical than our estuarine and typical form.
The Bulla
turrita of Moller closely resembles and corresponds with the
variety of the present species which I described and figured
Writers on British shells formerly gave
as Lajonkaireana.
several other names, which may now be considered obsolete.
Brusina described a small variety, having a depressed spire,
from Dalmatia, as Cylichna leptoneilema.
small fragment of another species occurred at Station 12,
1450 fathoms. It consists of the anterior portion of a short
cylindrical shell, which is of a milk-wliite colour, glossy, and
marked with slight and rather distant spiral strioe or rather
impressed lines the sculpture docs not extend to the crown
the apex is semiglobose, and sunk within a sharp obliquely
encircling ridge.
The species may be called lacteus. I also
dredged a young specimen of this species in the Porcupine
Expedition of 1869, off the west coast of Ireland, at a depth
of 1443 fathoms.
;

A

;

;

'

'

Utriculus substriatus *, JefFr.

Shell represented by a single specimen, which was unfortunately broken in sifting the dredged material.
It resembles
Bulla hyemalis, Coi\t\ioiiy, Amj)/nsj9hyra globosa, Loven,=
Utriculojysis vitrea^ M. Sars, except in being smaller, shorter,
and equally broad throughout, instead of barrel- shaped; the
crown is consequently longer in proportion, and not so much
raised at the point
but the especial difference consists in this
being beautifully sculptured, and not smooth like the other
species
besides a few coarse spiral ridges the whole surface
is closely and microscopically striated in the same direction.
L. 0-1.
B. 0075.
Station 9, 1750 fms.

=

;

;

*

Somewhat

striated.

some ueir and /leculiar MoUuscn.
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Utrtculus hi/alinus, Turton.
Bitl/u hyalina,

Turton, in Mag. Nat. Hist.

57

vii. p.

353 (1834).

Station 5,
1869, west
From Spit/bert^cii (Torell) to the
of Ireland, IS.'J t'uis.
E^^yptian cojist of the Mediterranean (Schneider) ; Madeira
and the Canaries (M'Andrew) ; Davis Strait to Cape Cod.
Depths 10-150 fras. One of the glacial fossils of Scotland
ana Scandinavia.
U. minutus and U. candidus of Brown, and possibly also
his U. peUucidus (1827)
but althoui^h these names arc prior
to that given by Turton, not one of tliem has been adopted by
subsequent authors. In the second edition of Brown's work,
published in 1844, he describes " U. hi/alina " of Turton as a
different species.
It is the Bulla debilis of Gould (1840), and
B. subangidata of ^loller (1842).
fnis.

rorciij)ine

'

'

P^xpoditioii,

;

ActcEon exilis, Jeffr.
Act/piui exilis, Jefir. in

Ann.

& Mag.

Nat. Hist.

ser. 4, vol. vi. p.

85

(1870).

'Porcupine' ExpediStation 12, 1450 fras. (fragments).
1869, west of Ireland, 1215 fms. 1870, Channel slope
and Bay of Biscay, 227-994 fms. Mediterranean, 92-1456
iEgean, 210 fms. (Spratt)
Off Malta, 300 fms.
fras.
Palermo, about 100 fms. (Monterosato).
(Nares)
Fossil in
the older Pliocene of Sicily (Seguenza).

tion,

;

;

!

!

One of the Valorous fragmentary specimens indicates a
much larger size than usual. The operculum in Porcupine
'

'

'

'

specimens agrees with my description of that of A. tornatilis
in the 4th volume of British Conchology,' pp. 432-3.
'

Scaphander jmncto-striatus, Mighels and Adams.
Bulla puncto-driata, M.
(Nov. 1841).

&

A. in Proc. Bost. Soc. Nat. Hist.

i.

p.

49

Body yellowish, with an edging of reddish-brown round
In all other respects
the hood in front and about the mouth.
like S. liguarius.

Station 12, 1450 fms. (fragments)
13, 690 fms. (living).
Porcu])ine Expedition,
'Lightning' Expedition, 189 fms.
1870, Channel Slope,
1869, west of Ireland, 420-1380 fms.
539-690 fms. Bay of Biscay, 740-1095 fras.
Challenger
Iceland (Torell).
Expedition, off the Azores, 1000 fms.
Shetland (J. G. J.).
Norway (Lovon and others)
Northeastern coasts of United States (Mighels and others).
Pa;

'

'

:

'

'

;

!

;
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lermo

Dr.
(Monterosato).

Gwyn

Jeffreys on

Depths 20-300

in the

Fossil

fins.

okler Pliocene of Sicily (Soguenza).

Specimens vary somewhat in shape, some being more oval
than others ; the pimctnres differ in size, and the rows in
comparative distance. The North-American and Challenger'
specimens represent a smaller, stonter, and shorter form and
off the coast of Portugal both forms with intermediate gradations were obtained in the ' Porcupine dredgings.
This species is the S. librarius of Loven, 1846.
'

;

'

NUDIBRANCHIATA.
I obtained

very few of

order

this

distributed in northern seas.

;

and those are widely

I subjoin short descriptions of

the following three species from

my

note-book.

EolididsB.

Eolis salmonacea, Couthouy.
£oIis salmonacea, Couth, in Bost. Joui'u. Xat. Hist.

ii.

p. 08, pi.

i.

f.

2

(1839).

Body

head prominent and broad,
mouth
tentacles 4
upper
vertical, continually opening and shutting
pair longer than the loAver ones, serrated or notched at their
lower pair contractile, widely separated
edges, and retractile
eyes very small, sunken and subcufrom the upper pair
mantle
taneous, placed in front of the upper pair of tentacles
protecting the whole body, and covered with numerous and
close-set club-shaped papilla or tubercles, which are arranged
rounded

oblong, yellowish-white

:

in front, with small side-lappets or processes

:

;

:

;

:

:

down

the sides ; these are in-egular in size, but become
and smaller at the edges of the mantle and at the end
each papilla has a brown stripe (as a nucleus)
of the body
down its centre ; they are retractile, like the upper pair of
shorter

;

the exti-emities or tips a})pear to be open
foot
rounded and double-edged in front, contracted and
pinched up behind at the vent or tail. Active and hardy
floats in a reversed position or on its back.
It is of course
Station 4, 20 fms. (a young individual).
but its range is doubtful.
North- American
The synonymy is very confused. It appears to be the
Doris papulosa of Fabricius, but not of Linn^, ^olis paplUigera of Beck, and Jl^olidia hodocensis of Moller, not Dm-is
bodoensis of Gunnerus.
tentacles

:

;

long,

;

some new and peculiar }foUHsca.
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DorididaB.

Doris repand/t, Alder and Hancock.
Ihrix repandii, A.

it

II.

in

Ann.

& Mag.

Nat.

Ili-it.

ser. 1,

ix.

p.

32

(1842).

Body oblonp^, lemon-coloured mantle thickly covered with
small rouiul tuhorcli's of (liffi'rcnt sizes: dorsal tentacles re\ra.ctile, sliort, elegantly convoluted or fluted in an obliquely spiral
direction, one on each side near the front
they are of a light
brown colour ei/cf not discoverable foot oblong veyit or
anal opening small, fringed.
Floats on its back.
Spawn
deposited on the stalks and fronds of Fucns nodosiis.
Godhavn, .5 fms. From Spitzl)ergen (Kroyer,^c?e Morch)
to (Calvados in the Nortli of France (Fischer).
According to Loven this is the D. obvelata of 0. F. ^liillcr.
:

;

:

:

:

Doris btlamellataj Linnd.
iJoris bilamelittta, Linn. Syst. Nat. ed. 12, p.

Body

1083 (1767).

yellowish-white mantle thick, streaked or blotched
with brown, and covered with numerous tubercles of different
sizes: head of the same breadth as the foot, and semicircular:
tentacles retractile, pale orange, laminated in two unequal divisions eyes, none observable: /oo^ large, rounded in front, and
bluntly pointed or angulated behind vent encircled by numerous tentacular processes which vary in size and length and are
retractile.
Floats in a supine position.
Spawn semiconvo:

:

:

luted.

Station 4, 20 fms.
Waigat Strait, at low water. Greenland and Iceland to the north-west of France, and on the
ea.stern coasts of the United States.
For the synonymy see the late Mr. Alder's remarks in
' British
Conchology,' vol. v. p. 90 ; to which may be added,
on Miirch's authority, D. mnricata of ^I. Sars, not of Miiller,
;

PTEROPODA.
Shells of these oceanic " butterflies " were found everywhere during the expedition in deep water ; and a few species
were taken alive in the tow-net. Among the former I may

mention Limacina

=

reticulata,

D'Orbigny (Spirialis

=

clathrata,

Sou\eyctj
Pcracle physo'ides, Forbes,
recur virostra, A.
>S'.
Costa), L. halea, Mollcr, L. retroversa, Fleming, and L.
hulimoides, Soulcyet, besides well-known species of Carolina {Hyakea) and Clio (Clcodora).
The only Pteropod
which 1 consider new to science will be now described ; and

:

On
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although
species

is

and peculiar

so7ne neio

the specimens consisted of fragments only, the
very distinct and peculiar.

all

Limacina

Shell

^[oUusca.

helicoides*, Jcffr.

a reversed Helios nemoralis, extremely thin,
opaque, brittle, and glossy sculpture, a few delicate spiral
colour
stria?, and
close-set microscopic lines of growth
brownish-yellow spi7'e depressed, not flat whorls 4, rather
suture slight but distinct
mouth irregularly and
convex
narrowly oval, rounded on the outside, acute-angled above,
and pointed below pillar twisted, furnished at its base a
little way inside with a sharp and curved ridge, which corresponds with a keel on the outside umbilicus none. L. 0*5.
B. 0-4.
'
Porcupine
Expedition, 1869,
Station 12, 1450 fms.
west of Ireland, 1215 fms.
1870, Bay of Biscay, 740-1095
fms.
like

:

:

:

:

:

:

:

:

'

:

ClionidsB.

Clione borealis, Pallas.
Clione borealis, Pallas, Spic. Zool. x. p. 28,

t.

i.

f.

19 (1774).

18,

Body

long and slender, pinkish or reddish-brown about the
and tail liver brown the middle portion and the rest
of the body are gelatinous and veined lengthwise the whole
front

;

;

;

with microscopic tubercles
head transversely oval, separated from the middle of the body
by a short and thick neck it is furnished with 6 bulbous
processes (3 on each side), which are of a bright pink colour;
these are plain and not armed with suckers or cups, and they
do not project beyond thie head mouth semiglobular, the lips
being placed lengthwise tentacles 2, projecting like horns on
each side of the head at the top they are conical and finely
pointed, reti-actile within sheaths, as in Doris, not armed with
eyes none
any suckers
fins or foot-lobes 2, broad, leafshaped, membranous, and delicately reticulated below the fins
are two appendages, which may serve as a second or lower
pair of tentacles
these appendages are triangular, and folded
close to the body, where they assume the shape of a human
heart: ^az7 pinched up, and ending in a fine point; it is speckled
with minute black dots. Very active and hardy, unceasingly
flapping its fins and wriggling its tail, by means of which it
swims rapidly. My account does not agree with any of the
descriptions and figures of this remarkable mollusk as given
surface

is

irregularly covered

;

:

:

;

:

:

;

;

* Resemblino' a Helix.

—
I)r.

liy

.1.

on yew-Zealand Ichthijulogy.

lli'ctor

iiuxk'in writers; I except Fabricius's description,
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which

i.s

a(hiiir;il)K\

Disco harbour and ^VaiJ;at Strait.
^)iily two or tlirec
specimens couM be found.
Clioiic horea/is has a wide range as regards longitude, from
Novaya /emiya to the eastern coasts of North America. It is
said to a1)ound in arctic seas during the summer ami autumn,
and to be tlie ])rincipal food of the riglit vvhah\
It is the I'lioiic jyapilionaeea of PaUas, Clio llmacina of
Phipps, Clio refusa of MiiUer and Fabricius (not of Linne),
and Clio ^[i<]^^elonensis of Rang. The date of publication by
Pallas and Phipps is the same.
Clione borealis was first
noticed and figured by Martens in his voyage to 8j)itzbergen
and Greenland, under the name of the " Sea May Fly."

Since the publication in the ' Aimals of my former papers
on this subject I have had some additional information, and
become aware of a few slight omissions, which enable me to
add a short supplement.
Montacuta Daiosoni. Newfoundland (Verkrlizen).
'

A

Kellia symmetros.
single valve, much larger than the
s[)ecimen which I have described, was procured by Mr. Friele
in the recent Norwegian Expedition at a depth of 488 fathoms.
Cadnlus tumi^Iosiis.
small variety was dredged in West
Norway by Professor G. O. Sars, who considers it a distinct

A

and pi-oposes to
Trochus umhiUcalis.
nedy (Walker).

species,

name

it

propinquus.

Cape York, 10

liissoa castauea.

White Sea

Turritella erosa.

Syn. T.

fms.,

and Port Ken-

(Middendorff).
(Beck) Midler.
Turritella reticulata.
Melville Bay, 80-100 fms. (Walker).
Odostomia alhula. Gulf of St. Lawrence, 20 fms. (Whit})olaris

,

eaves).
I

have now

fulfilled

my

pledge to the Royal Society with
'
Valorous Expedition.

respect to the Mollusca of the

'

XXXIII. l:\otes on New-Zealand Ichthyohgy.
By James Hectou, F.R.S., C.M.Z.S.
Brama

CM.

squamosa.

Toxotes .oqiiamoaus, Hutton, Trans. New-Zealand Inst.

D. 3-35.

The

viii. p.

210.

V. 2-29.

type of the above was presented

to the

Colonial

Museum

;

Dr. J. Hector on New-Zealand Ichthyology.
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by

W.

T. Travers, F.Z.S.

now figured shows

that

it

but the second fresh specimen
to the genus Brama,

;

must be referred

on account of its general oval form, its subulate acute teeth,
with a stronger second row in the lower jaw, long dorsal fin
extending forwards to over vertical of the pectorals and ventrals, with three short spines confluent with the soft dorsal,
which, as also the anal, is envelo])ed in dense scuta, its moderate, very oblique, almost vertical gape and dilated maxillary,
doubly excised caudal fin with elongate acuminate lobes.
;

Bratna squamosa.

The genus Brama has been

transferred in Dr. Giinther's

work from the order Squaraipinnes
it was probably the scaly vertical
induced Capt. Hutton to seek for its

As

order.

{Brama

a species

Piaii^

it

differs

Scomberoids

to the

;

and

of this fish which

fins

among the former
from Ray's Brama

allies

very

little

Cuv.).

Dried specimen. Cook's Strait (Tylor), 1875.
Wellington Harbour, 1875.
h. Fresh specimen. stuffed.
Total length 19 inches,

CM.

Upeneichthys Vlamingn (Cuv. and Val

(Red Mullet.)

D. 1

Length

1

thrice

7-9.

A.

1

1

6.

L.

1.

29.

L.

t.

i

and two thirds the height, which equals the

Scales twice the vertical diameter of the eye,
one third the length of snout first dorsal less in length
base of
of base than the second by the diameter of the eye
second dorsal, length of pectoral, and ventral each equal to
length of head. First dorsal spine less than the diameter of eye
Barbels reach nearly to the
second equal to length of head.
vertical from the extremity of the operculum.
Upper part of body dusky violet, variegated with yellow

length of head.

which

is

;

;

I

Dr.

.[.

Hector on New-Zealand Ichthyology.
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and azure

blue, blending into pale crimson with golden and
azure-blue streaks on lower part of body.
Head with blue
streaks descending on the snout.
Fins brownish pur]jle,
with varied markings of pink, yellow, and azure blue, the
latter being distinct, and the two former blending into the
round-colour each scale with a violet patch in the centre,
fris golden yellow. Two silvery streaks and a granulated
patch below the eye. No black bands on the side of the
;

;

Dody
leeth of jaws minute,

in a double row, with some slightly
stronger teeth in front of upper jaw.
No palatine teeth.
Young with three teeth on each side in distinct patches.
In the coloration, general form, and divided vomerine
teeth, this fish is very similar to
Upenoides Vlamingii^
but the absence of teeth on the palatine bones places it in
Bleeker's genus Upeneichthys.
Distinguished from U.porosus
of the Australian seas by the absence of any black lateral

streak.

Specimen

(in

spirit)

from outside Wellington

Harbour.

Total lenffth 16 inches.

Beryx
D.

12.

7

A. 3

I

affinis^

12.
I

Giinth. Cat.

V. 1

7.

L.

i.

1.

CM.

13.

44.

L.

I

t.

6

|

12.

Height equal to length of head and one third total length.
Operculum with two spines. Pectoral is one fifth the total
length.
Eye situated high, its diameter being one fifth the
length of the head, and exceeding that of the snout two
nasal apertures close in front, the posterior being the larger.
Interraaxillaries carry fine teeth on the sides and a group of
large teeth on each side of a mesial notch, iiito which a projecting group of large teeth on the lower jaw fit.
Colour crimson pink, paler beneath.
;

A

dried specimen collected
total length 18 inches.

by Mr. Robson

at

Cape Camp-

This fish agrees well with Dr.
Gunther's species, of which he gives a very minute description in the work above quoted.
It inhabits also the coast of
bell

;

Australia.

Dinematichthys consobrinus, Hutton.
Capt. Button's type is in the Colonial Museum.
He does
not mention the presence of two minute spines in front of the
dorsal.
If these are present in the other specimens, the genus
will have to be placed in the curious intermediate family of

Ann.d; Mag. N.

Hist. Ser. 4. Vol. xix.

24

Dr. G. C. Wallich on the Coccosphere.
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Gadopsidje.
In the Cat. Col. Mus. 1870, I recorded the
occurrence of Gadopsis marmoratus in New Zealand but it has
dropped out of subsequent lists, being onlj represented in the
collection by a drawing made of a specimen got on the east
;

coast.

XXXIV. — Observations on
lich,

the Coccosphere. By G. C. WalM.D., Surgeon-Major Retired List H.M. Indian

Army.
[Plate XVII.]

what may be termed the Coccosphere quesSeventeen years ago I pointed out,
a remarkable one.
as the result of actual observation, that the " coccoliths,"
which had been discovered three years previously by Professor
Huxley in soundings from the Atlantic, are not independent
structures, but merely cast-ofF appendages of the CoccosphereYet, from that period to the present, the physiological
cell.
relation existing between these two integral portions of one
and the same organism has remained shrouded in mystery.
Since 1868 a number of elaborate observations have been published, both here and abroad, on the characters and supposed
But, unfortuaffinities of the various forms of " coccolith."
nately, the value of these observations has been materially
diminished, owing to their being based on one or other of the

The
tion

history of

is

—

namely, that
following essentially fallacious assumptions
the " coccolith " itself is a " cell; " that it is an independently
developed and independently living structure ; and that, as a
" coccolith,''^ it is capable of taking part in any subsequent
vital combination.
These assumptions have possibly had their origin in two statements made by Prof. Huxley: the first, in 1858*, that "coccoliths someAvhat resemble single cells of the plant Protococcus-,^^
the second, ten years later, namely inl868t, that the varieties of
" coccoliths " named by him " Discoliths and Cyatholiths stand
in the same relation to the protoplasm of Bathyhius as the
spicula of sponges or of Eadiolaria do to the soft parts of
It is true that in the same paper Prof. Huxley
these animals."
noticed three alternative "possibilities " in relation to the cocco:

—

* * Deep-sea Soundings in
the North Atlantic,' made in H.M.S.
'Cyclops,' Commander Dayman, in 1875. Appendix, Report on Soundings,
by Prof. Huxley, p. 64.
t " On some Organisms living at Great Depths in the North Atlantic
Ocean," bv Prof. Huxlev, F.R.S., Quart. Journ. Microsc. Science,' Oct.
1868, p. 210.
'

'
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But any one who carefully studies lii.s remarks
must, 1 think, conelude that, on the whole, he was disposed to
give " Bathyhius^^ the benefit of tlie doubt, and to regard the
coccospheres as subsidiary productions due to " the coalesa view, which then, as now, I
cence " of the '^ coccoliths^^
venture most respectfully to contest.
For although the
supreme interest that centred in the " coccoliths " has waned
since they ceased to constitute the bones of Bathyhius^ we must
not forget the important part already played by them in the
construction of certain rocks, and which they still continue to
play in the construction of certain oceanic deposits.
I may be
pardoned therefore for seeking to redeem the coccospherequestion from the chaos into which it has drifted, and for
suggesting that had the fact indicated by me in a paper " On

spheres.

—

the Polycystina " (read at the lioyal Microscopical Society in
1865), namely

that I

" had met with coccospheres as free

floating organisms in tropical seas" in 1857, been recognized

ought. Sir Wyville Thomson would have abstained,
from casting unmerited doubts on my view regarding the true relation of the " coccoliths " to the coccosphereSj and, in 1874, from adopting and publishing that view
Chalas a new and original observation made on board the
as I think
in

1872

il

*,

'

lenger

'

f.

first to last in my published writings on tlie subject,
have never made the statement so persistently attributed to
me (and which involves a contradiction of the opinion really
entertained and expressed by me), namely that "sometimes
the coccoliths are found aggregated into spheroids " (see Lay
Sermons,' " On a Piece of Chalk," by Prof, Huxley, 5th edit.
1874, p. 186) I, but have invariably adhered to the opinions

From

I

'

• " Sometimes the
Coccoliths are found aggregated on the surface
of small transparent balls, and these, which seemed at first to have something
coccoliths,' Dr. Wallich has called
to do with the production of the
* coccospheres.' "
(Sir Wyville Thomson, The Depths of the Sea,' 1872,
'

'

*

'

p. 413.)

t " I need

only say that I believe

beyond a doubt that the

otir

observations have placed

it

coccoliths are the separated elements of a
peculiar calcareou.s annature which covers certain spherical bodies (the
Thomgon, ' Proceedings lluy.
'coccospheres' of Dr. Wallich)." (Sir
Soc' vol. xxiv. N... ir>4, Nov. 1874, p. 38.)
The Microscope.' 5th edit. 187o, p. 404, wliore Dr. CarX See also
penter speaks of '* the larger spherical a(/(/ref/afions tiri^t observed by Dr.
Wallich, and designated by him as coccospheres ; " and at p. ii^^i, " The
coccospheres are made up }>;/ the arfcjregation of bodies resfuibling cyathoAs (in the Introduction to the Study of the Foraminifera, 18C2,
liths."
pp. 46-7) Dr. Carpenter quoted almost in ejctenso both the description
and figures of " coccoliths and coccospheres given by me in The Auuals
of July 1801, it is difficult to see how he could so completely have misunderstood what I both described and figured.
'

'

W.

'

'

'

'
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of wliidi a correct risumS is given in my ])aper " On Deep-sea
namely, that
Protozoa " (' ^lonthlj Micr. Journ.' Jan. 1869)

—

after a careful

and long-continued study of these organisms,

whether occurring as free floating inhabitants of the surfacewaters of the Indian Ocean and mid-Atlantic, as components
of the present deep-sea deposits, in a fossil condition in the
earths, or as living organisms in the British
Channel, I have never deviated from the opinion that the free
In
coccoli'ths are derived from their parent coccosjyheres.

post-tertiary

deposits, as stated by Prof. Huxley, free coccoundoubtedly occur in overwhelming number as compared
but it is equally true that coccowith the coccos])heres
spheres are, at times, present in great abundance, whereas free
Coupling these facts
coccoUths are comparatively scarce.
with the very important one, that perfect coccosplieres are to
be met with of every intermediate size between the ^^qq and
j^ of an inch in diameter, I am induced to believe that the
ivee coccolifhs are, in every instance^ formed on, or pari passu
with, the spheroidal cells on which they rest, their state of
attachment to these cells being their normal as well as pristine
condition.
That they revert at any future stage of their
history, after once becoming free, to their original composite
state, there is no recorded evidence forthcoming to prove.
(In an appended footnote it was stated that " someof the^ree-

some deep-sea
liths

;

Lastly, I stated {loc. ait.)
jloating coccospheres are oblong.^')
(with reference to the " granular zone " which Prof. Huxley described as possibly forming a normal portion of the
coccolith), that "amongst the immense numbers of coccospheres which had been examined both in the recent state and
in the preserved though still recent material of the soundings,
I had never met with any proof that this zone exists as an integral portion of the structure nor had any evidence presented
itself" that the "granular zone " is any thing more than an
accidental accretion, or that its presence is due to any inherent
condition without which the organism would be incomplete.
(" On Deep-sea Protozoa,"
Monthly Micr. Journ.' Jan. 1869,
;

^

pp. 35 and 36).
Having thus far shown that there is no reason to suppose
that the Coccosphere is a secondary formation, resulting in any
way from an " aggregation " of independently developed " coccoUths^^'' but that the balance of evidence is altogether in
favour of the view that the " coccoUths " are normally developed

upon, and simultaneously with, their parent coccosphere, I have
now to state the grounds on which I base the opinion that
the " coccolith " presents none of the characters of a true
" cell.''

i
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Although

Prof. Hiixlcy, in hi.s first brief notice of the coc(already referred io as liaviii/i; upj)eared in 1858) described the '' coccoUth " as being somewliat like a single cell of
the ])lant Protococcus,'^ he has nowhere asserted that it is a
coliths

In his paper describing Batln/hins (' Quart. .lourn. Micr.
j). 207) healludes to ^' a central corjtuscule,^^
and says, '' t/iere is in it.s centre a clear and transparent sjmcBy^
adding that " sometimes, as Dr. Wallich has already observed,
the clear space is divided into two.
This appears to occur
only in the largest of these bodies ; but I have never observed
any further subdivision of the clear centre, nor any tendency
to divide on the part of the body itself."
In the same paper
Prof. Huxley pointed out, for the first time, the double or shirt*-/M(/-likc figure of the " coccolit/is,'^ a feature which I had
altogether overlooked, owing, doubtless, to my attention liaving
been chiefly directed towards the Coccosphere as a whole.
Now every tiling depends on a correct interpretation of what
Prof. Huxley describes as the central corpuscule and the clear
apace at its centre.
He says, " Suppose a couple of watchglasses, one rather smaller than the other ; turn the convex
side of the former to the concave side of the latter
interpose
between the centre of the two a hollow spheroid of wax, and
press them together
tliese will represent the upj)er and lower
plates and the central corpuscule " (loc. cit. p. 207). Tiiis description is most closely borne out by Prof. Huxley's figures.
To facilitate my explanation, I have reproduced three of his
figures in the Plate which accompanies this paper
namely,
figs. 13 H, 14 H, and 15 H.
It will be seen from these,
that if we ap})ly his experimental illustration of the two
Avatch-glasses and the hollow spheroid of wax, where there is
one clear space in the centre of the central corpuscule, we
should have to employ either two hollow spheroids of wax, or
one spheroid with two cavities in it, to represent the coccolith
in which two central clear spaces occur; and so on, whatever
the number of central clear spaces may be.
To my mind this
does not by any means give a correct idea of the appearances ;
which, on the contrary, indicate that the central clear space or
spaces are either single or double perforations in the external
disk
its " markings," as it were
and nothing more. They
have, therefore, no physiological significance, and certainly do
not represent any thing that can be called a cell.
See Plate
XVII. fig. 10, which gives a diagrammatic sectional view of a
coccolith.
There is no evidence forthcoming, that I am aware
of, to show whether the stem of the stud [i.e. the intermediate
piece between the two disks), is or is not continuous with the
disks.
As the appearance of concentric rings is constant,
cell.

Science,' Oct. 18G8,

;

:

—

—

—
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being observable even in the fossil coccoliths, I presume the
stem must be continuous with the disks.
Instead of the watch-glasses and holloAV spheroid of wax,
imagine a shirt-stud made of colourless glass, with a minute
shallow hole drilled at the centre of the larger oi its two disks,

which

(as in the case of the coccolith) would constitute the
outer disk.
Imagine this glass stud to be enveloped in transparent varnish or any glairy fluid. On looking down upon it we
should see (tig. 5, h) a minute central ring formed by the edge
of the minute central hollow ; external to, and at a little distance from this, a second ring (c) , formed by the outline of
the stem of the stud
again, a little external to this, a third
;

ring ((7), formed by the outline of the smaller of the two disks of
the stud [e)
and lastly, the marginal outline. Of course the
multiple " central clear-spaces " might be imitated by drilling
a corresponding number of holes in the outer disk (see Plate
;

tig. 7).
Now here we should have precisely the same
appearance of concentric rings and central spaces as we find in
the " coccolith " and what is more, they would have a similar

XYII.

;

Of

course the only difference observable in looking
down on the coccolith or the glass stud from the direction of
the inner or smaller disk, would be that the " central clear
space " would be somewhat less distinct, whereas the outline
of the smaller disk would be more distinct.
origin.

have now to refer to Mr. Carter's views as embodied in
paper on " Melohesia unicellularis " (Annals and Mag.
Nat. Hist., Mar. 1871). Let me, however, at once confess
I

his

that whilst I dissent, in toto (for reasons already assigned), from
the view that the " coccolith " is, in any sense, " a cell^'' I am
quite prepared to adopt Mr. Carter's opinion, if he will permit
me, as applicable to the parent and entire structure, namely
the coccosphere with its " coccoliths.''''
The only difficulty I
see in the way of regarding the Cqccosphere as a protophyte,
resides in the remarkable evidence of its relationship to certain
Foraminifera, furnished by the discovery (at first in one or
two specimens only, but afterwards in many) of shells so
regularly studded with coccoliths, as to suggest the idea that
the chambers originated as coccospheres *.
One thing would
seem certain, that this regularity is incompatible with the
supposition that the coccoliths got into their position accidentally.
How then, did they attain it ? I once asked Mr. Carter if he could explain the matter ; and he obligingly sent

my observations on this subject, and accompanying figures in
Annals,' for July 1861, p. 5o; and in the 'Monthly Microscopical
Journal; for Jan. 1869, pp. 37, 88.
* See

'

The

"
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yet come across, thougli
Jt was, that tlie animals of

employed the coccolitks^ which
mud, instead of sand or other particles for the

Foraminifora probably

abound

in the

strengthening of their shells, as we know to be the habit of a
large number of the Foraminifera that live at the bottom of
the deep sea.
But, although the sparse kind of tessellation
with large mineral particles here and there on the shell is undoubtedly characteristic of some species (as for example Proteonina and BuUminia ; and, as I have elsewhere shown to be
the case in certain deep-sea Foraminifera as well as freshwater
testaceous llhizopods, " the selective and adaptive power
exhibited in the material and workmanship of the shells is
simply marvellous), in the shells now under notice the arrangement of the coccoliths ajipears almost too like that obsei-vable
on the coccosphere^ to render it easily intelligible how the animal
of the Foraminifer could have so exactly "mimicked" it.
On the other hand, there is a piece of evidence which would
seem to support Mr. Carter's view of unicellular algal affinity
(supposing it to be extended to the coccot<j)here) , mxmely an appearance of " dehiscence " which presents itself not unfrequcntly in the large oblong coccospheres met with in tropical
seas, and so invariably occurs, at one end only, as to negative
the idea of its being accidental (See Plate XVII. fig. 4).
Mr. Carter suggests that the " loose type " of coccosphere
described and figured by Prof. Huxley may " be a still more
developed form of the sporangium or coccosphere, perhaps
undergoing dehiscence" [loc. cit. p. 189). lie will, however,
I know, pardon me saying that it is going too far ahead of
the evidence to assume that the coccosphere is a sporangium
at all; for if it be, out of the multitudes I have seen, none has
ever departed from the sporangial phase, either in those met
with at the top or at the bottom of the ocean. But a glance at
the curious object I have depicted (Plate XVII. fig. 18), which
I have repeatedly met with in some parts of Bengal, will at once
show that Unicellular Alga? do undoubtedly assume a sporangial condition in accordance with that which Mr. Carter must
have had in his mind's eye when he suggested that the coccosphere might be a sp(^rangium.
My specimen is, I believe,
the sporangial condition of a branching stipitate form oi AnkistrodesmuSf each of the kidney-shaped bodies being a frond.
Figures 1 to 4 (see PlateXVIl.) represent the only two species
the spherical one
of Coccosphere I have hitherto met with
being the ubiquitous oceanic form, which I propose to call Coccospheeraj^clagicaj the oblong species, which is not so common
by any means, being, so far as my experience goes, confined
,

:

—

—
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to tropical or subtropical seas.

I propose to

Carter, Coccosphtera Cartern.
The following are the characters of the

Genus Ooccosph^ra
1.

name

it

after

two species

Mr.

:

(Wall.).

Coccosphcera pelagica (Wall.).

Cell spherical, hyaline, with a distinct membranous wall.
CoccoCell-contents, a perfectly colourless glairy protoplasm.

generally more or less elliptical, numbering from 16 to
36, arranged side by side, and, in the normal state, not overlapping.
Central aperture of Coccolith single, margin of exInternal disk plain.
ternal disk finely and radially striate.
Diameter of Coccosphere ranging from ^(/oo ^^ F^j ^^
liths

an inch.

Length of

Coccoliths from

to

90^5

yoW

^^ ^°

inch.

Habitat. Free-floating, Indian Ocean and North Atlantic j
and (dead) in North Atlantic muds. Always most abundant
where the GlohigerincB are in greatest profusion, and the deposit of the purest kind.
2.

Coccosphcera Cartern (Wall.).

Long diameter about twice that of short diaCell oblong.
Coccoliths varying in number
meter.
Cell as in C. pelagica.
from 16 to 38, more or less oblong, with two central apertures
arranged lengthwise, margin finely and radially striate. InLength of Coccosphere from y-oVo ^^ 800
ternal disk plain.
Length of coccolith from sq'oo ^^
^^ ^^ inch.
of an inch.
Habitat. Free-floating, Indian Ocean, and Mid-Atlantic.
(N.B. I have not observed any intermediate form between the
spherical and oblong.)
It only remains for me to add, that I have not referred in

ToW

the course of the preceeding observations to the highly important researches of Sorby, Oscar Schmidt, Haeckel, Giimbel,

and others, simply because

my own

inquiries

have been

di-

rected principally towards an aspect of the subject upon which
object having been to
they have hardly touched at all

— my

sustain the accuracy of

my own

observations, not to question

that of others.

Note on Gromia.

I hasten to correct an oversight on

my

events the satisfaction of knowing
has been shared by Dr. Carpenter and other writers.
Since the publication of my paper " On Gromia as the type
of Foraminiferal Structure" ('Annals' Feb. 1877), I have
part,

which

I

have

at all

I

"
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seen

it

Incidentally

stated

" nuclei " had been observed
turning to Dr. Carpenter's

tliat

by Max Schultze.
Introd. Study Foram.' pi. iv.

in (rromia
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On

fig. 13, I found, as I expected,
the figure of a highly magnified view of a mass of sarcode,
containing two spherical granular masses, the explanatory
description being as follows
" Nuclear bodies ? [sic] imbed*

:

ded

in the sarcode of

—

Oromia.

After Schultze."
Not having
Schultze's work to refer to, it is out of my power to say
whether these bodies represent true nuclei or merely sarcohlasts.
But be this as it may, if the credit of the di.scovery of a
micleus in Gromia be due to Schultze, most cheerfully do T
cede it to that distinguished observer.

EXPLANATION OF PLATE XVIL
Fig. L Coccosphfpra pelayicn (Wall.), ^vith its complemeut oi cocculiths.
Fig. 2. Cell- wjxll of same, showing distinct membranous outline ; mostol"

the coccoliths having been thrown

off.

Fig. 3. Coccosphtern Carterii (Wall.).
Fig. 4. The same in the (fehiscimt (?) condition.
Fig. 5. Coccolith of C. pelayica seen from external aspect ; showing the
radiate striation on margin of outer disk, and the central depression which constitutes the " central clear space " of Iluxlev.
Fig. 6. Coccolith oi C. Carterii; side view, showing the <m7o central deSressious and radiate marginal striae, together with the inner

Fig.
Fig.

Fig.
Fig.

isk and intermediate
The same, as seen from

piece.

external aspect, this being, in short, a
Here also the two button-hole-like
front view of the outer disk.
depressions are shown.
8. Circular coccolith of C. pelayica occasionally met with.
specimen of a form of coccolith occasionally but rarely occur8 a.
ring, in which there is no central depression, but apparently an
aperture close to the margin of the outer disk.
9 D. Diagrammatic, enlarged, side view of coccolith of C. pelagiea.
10 D. Diagrammatic vertical section of same, showing the central
depression (a), in external disk s, the stem e d, the inner disk.
11 D. Diagrammatic front view of the outer disk of same
a, the
central depression, the *' central clear space " of Huxlev, and

Fig. 7.

its

A

:

Fig.

;

:

" nucleus
of other writers
the margin of this depression

the innermost ring, indicating
the ring indicating the outline
of the intermediate piece, or stem uniting the two disks d, the
ring indicating the margin of the inner disk <?, the outline of
Possibly these are the rings referred to in
the outer disk itself.
Prof. Huxley's Report of 1808, when describing the coccolUhs
as " curious rounded bodies, to all appearance consisting of
several concentric layers surrounding a minute clear centre."
Fig. 12 S. This figure is copied from fig. 20, plate 10, appended to Prof.
Oscar Schmidt's paper '* On Coccoliths and Rhabdoliths
Annals & Mag. Nat. Hist. Nov. 1872, translated by W. S. Dallas,
F.L.S.
It is described in the text (p. 307) as " a decided
coccolith with a dorsal shield, as may be ascertained by placing
it on its edge, the dark non-granular part, h, representing tne granular zone, and the clear spaces in it a, divided medulhr ifjmce
"

;

;

b,

c,

;

;

;

trithout central

qmnuU^."
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II, and 15 II. Three figures copied from the plate accompanying Professor Huxley's paper; described as " Cyatholiths
The central corpuscle with its clear
trom the Atlantic Mud."
space, a, in the centre is shown in tigs. 13 and 14. The " granular
zone," g :, is shown in fig. 15.
Fig. 16 represents a two-celled or chambered coccosphere being appa-

Figs. 13

H, 14

—

rently the first stage in the formation of the coccolith-covered
Texiularia' and Itotalice which have been described by me in
former papers, and of which mounted specimens are extant.
coccoiith of C. Carterii as seen in preser\ed specimens, an
Fig, 17.
aggregation of gianules bein^ observable around the stem between the outer and inner disks, the so-called " granular zone "
of authors.
Fig. 18. Sporangium of a protophyte from Bengal, probably allied to
a. the globular colourless and transparent
AnkistrodesmuA
sporangial cell bbb, the kidney-shaped fronds of same. These
never have ajlagellurn or cilia, and are not zoospores.
the letters indicate the same
N.B. In tigs, o, 7, and 11
portions of the structure.

A

:

;

U

MISCELLANEOUS.
On Anguillula
Normand in
M. liAVAT.

intestinalis, a

new Nematoid Worm, found by Dr.

subjects attacked

by Diarrhcea of Cochin China.

By

In the post mortem examination of a man who died of diarrhoea
of Cochin China, Dr. Xormand found a very small worm, which he
sent to me as distinct from my AncjuilM.a stercorcdis*, which, howHaving subsequently
ever, was associated with it in the intestine.
met with it in four other cases, I have ascertained that it is really
distinct and I think it useful to give a description of it.
I have been unable in this Xematoid to distinguish the arrangement of the muscular bands and although I have examined more
than two hundred individuals, I have never seen any spicula hence
;

;

;

impossible at present to fix its position in the modern classifiI shall therefore give it provications, such as that of Schneider.
sionally the generic name of Aiiguillula [sensu latiori), and distinit is

guish

it bj'

the specific

name

intestinalis.

2-200 millim.
0-034 „

Length of the adult
Average breadth

Thus Anguillula intestinalis, with a
•

See Ann.

& Mag.

Nat. Hist.

less

average breadth than that

ser. 4, vol. xviii. p.

507.
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of the adult Aiif/uillnht stercorals, ia almost three times as long ; its
lenpth is i>o times its breadth.
The body, a little attenuated in front, terminates rather suddenly
behind in a conic^il tail, the point of which is ver}' distinctly rounded
With a suflBcient
and even u little widened at the extremity.
magnifying iKJwer, the surface appears very finely but verj- distinctly
and regularly striated transversely throughout its whole length.
The mouth presents no corneous armature, but only three very
It gives access to a nearly cylindrical oesophagus which
small lips.
occupies about one fourth of the length of the animal, and presents
this is followed by an intestine, with
neither inflations nor stria;
which it would be very easily confounded but for a sudden change of
This intestine extends nearly to the extremity of the body
tint.
but it almost ceases to be visible in the middle part, which is occupied by a very elongated ovary.
The vulva is situated at the posterior third of the animal; and in
its Nicinity the uterus contains five or six elongated ova, isolated
from each other, and becoming a little confused in proportion as
they are more distant from the vulva.
The anus, a transverse cleft, is situated towards the base of the
The ova and viscera are of a greenish yeUow colour, rather
tail.
opaque, and very finely granular in appearance.
^U.1 the individuals hitherto observed were ovigerous females, or
they presented no sexual organs, either male or female, even though
they were of considerable size. AU were dead, or at least motionless
they were abundant in the duodenum, but less frequent in
the jejunum, and did not reach the ileon.
On one occasion they
;

;

;

were numerous, as weU as AnguilUda stercoralis, in the fluids proceeding from the stomach.
In the materials in which the worm is found, fragments of it containing eggs often occur sometimes these eggs are found isolated
and recognizable by their elongated form in some the embryo is in
course of formation, and then presents a ver}' remarkable row of
in others the embryo is more advanced and even makes
dorsal ceUs
two complete turns.
In the evacuations of three diarrhooic patients which we kept in
order to trace the development of Anguillula stercoralis, we found in
a few days certain larva) differing from those of that species.
They
were more elongated, with a cylindrical oesophagus descending nearly
to the middle of the body, and a tail which, instead of terminating
in a fine point, was, as it were, truncated at the extremity.
Although the rearing of these larvae could not be carried far enough
to prove incontestably their identity vixih. AnfitiiUula intestinalis, we
have scarcely any doubt upon this point. In fact, two of the patients who presented this form in their evacuations have since died,
and their j>ost mortem examination furnished the adult form the
We have sought it in vain in a man
third patient is still living.
who came from Cochin China three years ago, and in whose intestine
AvfjuUhda stercoralis was very abundant.
:

;

;

;

—
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all,

patients

we have met with this worm six times and five of the
who prosontod it are dead. It would perhaps bo prema;

ture to deduce grave consequences from this
infinitelv less

abundant

Feb. 5, 1877,

On

p.

;

thiin Aiigidllula stoxoraJis.

and the species

is

— Cornptes liendus,

2G6.

By MM.

Filaria haematica.

0.

Galeb and

P. I'ourquier.

The authors have dissected more than two hundred dogs in search
They cite one of their observations in disproof of

of this parasite.

In a pregnant
the verminous diathesis assumed by some writers.
bitch the heart was stuffed with adult FUarice; and its blood showed
thousands of embryos, which also occurred in the blood of the fcctus.
The mother, therefore, furnishes the starting point for the migrations of the parasites, the embryos which tioat in the blood of the
mother terminating in a slender point which enables these microscopic worms to pierce the tissues and penetrate into the placenta,
from which they pass into the circulation of tlie ftetus.
The identity of the embryos swimming in the blood with Filaria
hceinatica is proved by the dissection and microscopic examination
of the adult female Filaria, which shows in the oviduct free embryos
Hence the authors conclude that
exactly like those of the blood.
Filaria hcemrttica is viviparous.
The adult parasites always reside in the right cavities of the
but their presence in this situaheart or in the pulmonary artery
tion may always be ascertained by the examination of a small
portion of the blood of the dog.
The female parasite attains a length of 30-32 centimetres (12 to
124 inches); the male is smaller and more slender, about half the
length of the female. More than a hundred of these parasites may
Sometimes they produce no symptoms,
exist in the same animal.
but in other cases cause serious disorders, such as dropsies, which
The authors promise a detailed memoir upon this
kill the animals.
Cornptes liendus, Feb. 5, 1877, p. 271.
parasite,
;

On

the Intimate

Phenoinena of Fecundation.
FoL.

By M. H.
The

radiate structure of the vitellus has been long since described
I may cite in chronological order Derbes, who

by various authors.

observed it very well in Echinus, Gegenbaur in Sayitta, Krohn,
Leuckart, Kowalewsky, Kupffer in the Ascidia, and, finally. Balbiani
The relations of this structure with cell-division,
in the Araneida.
however, remained unknown, as the authors last cited continued to
M. Hubert
accept the division pure and simple of the cytoblast.
Ludwig has just shown that in this respect the Araneida behave like
the Geryonidae.
A second step of the greatest importance has just been

made

in
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M. O. Hertwig has
the knowlt'dijo of these j)rimordial pheuomena.
in his tine memoir on the first development of the Kcliini,
that the Hpermatozoid ])enet rates into the ovum, and enters into tho

shown,

I have repealed
comjmsition of the niuleusof the fecundated ovum.
M. Hertwifj^ observations and can warrant their correctness, excepting some details which will appear from my own description.
The body of the spermatozoid, when it has entered the vitellus,
appears to amalgamate with the vitelline protoplasm to form a clear
For
spot, which becomes tho centre of a system of radiating strioc.
this 8|K)t I adopt tlie term promu-lms, proposed by M. K. van Beneden and I shall call it the mah pronucleus. This male pronucleus
traverses the vitellus to mingle intimately with a female pronucleus,
which is situated at the moment of fecundation in the part of tho
vit-elluB opjKisite to that through which the spermatozoid penetrates.
Derbes and M. (). Hertwig regard this female pronucleus as identical with the I'urkinjean spot of the ovule before its maturity.
I
reserve my opinion upon this point, which I have been unable to
elucidate.
From the fusion of these two pronuclei results the nucleus
of the fecundated ovum, which is afterwards segmented in the
manner described by me in a pre%aous note.
In tracing the development of the Echinus, one is struck by the
complete absence of any polar corpuscle. This evidently constitutes
In the immense
a very exceptional case in the animal kingdom.
majority of cases the ripe ovule possesses a large germinal vesicle,
which only disappears at the moment of fecundation (>Sa(/itta), or a
This germinal vesicle is
little later {Merotrachca, Aster las, &c.).
immediately replaced by a system of filaments arranged in a double
star, absolutely as in a cell which prepares to divide, only this
system is situated cjuite close to the surface of the ovum. The more
peripheral star then issues from the vitellus to constitute a polar
most frequently it
corpuscle, which may divide after its escape
remains entire, and the star remaining in the interior of the vitellus
divides into two stars, one of which issues to constitute the second
The substance expelled in this manner reprepolar corpuscle.
sents the greater part of the germinal vesicle enveloped by a little
The opinion of Gillacher as to the origin of
vitelline protoplasm.
these corpuscles in the Trout finds a brilliant confirmation in these
facts.
The last star that remains in the vitellus collects to form a
pronucleus.
At this moment I have observed in Sar/itta and various Gasteropoda a clear spot which forms at the opposite pole of the vitellus.
This spot is surrounded, in Sayitio, by a star of protoplasmic filaIt moves in the direction of the spot where the other
jments.
During this movement of translation we see
pronucleus is placed.
very clearly, in Sagittu, that the centre of the star occurs in front
of the dear spot, and that the latter is pjissively drawn along. On
its arrival close to the other pronucleus, hitherto motionless, this
star moves more rapidly, the pronucleus is drawn towards the clear
spot, and these two elements fuse together to form the nucleus of
;

:
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the fecundated ovum. These phenomena singularly resemble those
If I were to
observed by M. 0. Hertwig and myself in the K-hinus.
judge of them by analog}-, I should say that the clear spot with its
but I have no direct proof of this. MM.
star is the male pronucleus
Auerbach and Biitschli have already observed this movement of the
two vesicles starting from the two opposite poles of the vitellus to
become fused together ; but M. Auerbach did not perceive that
these phenomena only take place after the issue of the polar corpuscles, and M. Biitschli confounds the fusion of the two pronuclei
with the amalgamation of the various vacuoles which constitute
the female pronucleus.
In Asterias, according to the observations of MM. R. Greef, E.
van Bcneden, and myself, and in the Gasteropoda, the Purkinjean
spot dissolves in the germinal vesicle, which in its turn disappears
to give place to a double star, which has already been observed by
;

M.

BiitschH.

Here we have two
lium, according to

M.

and I add a third. In DentaLacaze-Duthiei'S, the polar corpuscles effect

distinct cases

;

and in Asterias,
their escape even before the ovum is fecundated
according to M. R. Greef, the germinal spot and vesicle disappear in
;

the deposited but not fecundated ovum, and the parthenogenetic
development of the Starfish only differs by its slowness from the
development of the fecundated ovum. M. K. Greef did not observe
the formation of two pronuclei ; but I have seen them in the fecundated ova of Asterias.
Seeking a clue to the interpretation of all these data, we are led to
In the first
distinguish, in the first place, two well marked cases.
case, which is that of EcMnus, the ovule, at the moment of its deposition, is already destitute of its germinal vesicle, and only posthis becomes, fused, in consequence of
sesses a female pronucleus
fecundation, with a male pronucleus containing the substance of the
spermatozoid; and development takes place without previous expulIn the second case, which is that of the
sion of polar corpuscles.
great majority of animals, the ovule, when deposited, still possesses
a germinal vesicle and often a germinal spot. These two elements
disappear, and the greater part of their substance is expelled from
the vitellus in the form of corpuscles, the remainder entering
In the ova which are
into the composition of a female pronucleus.
developed by parthenogenesis, it would appear that this female pronucleus plays the part of a nucleus, and segmentation commences.
In the fecimdated ova there is formed, at the pole opposite to that
at which the female pronucleus is situated, a second pronucleus,
which I believe may be regarded as containing the substance of the
These two pronuclei fuse together and the segmenspermatozoid.
The principal difference between these two
tation commences.
cases would therefore consist in the earlier or later period of the
;

disappearance of the germinal vesicle.
MM. E. van Beneden and Biitschli have already attempted to
reduce all these phenomena to a common scheme, but without taking

—
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into consideration the observations of M. 0. Hertwig, which they
My 8U])i)osition seems to me to refer all the
regard as erroneous.
phenomena at present ascertained to a single fundamental process,
and not to he contradicted by any known fact. Comjttes liendua,
Feb. 5, 1S77, p. 208

On

Ifu lltaUty

of certain

Land MoUusks.

By

C.Stearns.

lloBT. E.

I submit for the inspection of the Academy a liWng specimen of
Bidiinus pallidior, Sby., one of nine given to mo by Prof, (ieorge

who collected them
March lb73.

Davidson,
in

at

San Jose del Cabo, Lower California,

were kept in a box undisturbed until June 23, 187'^,
them out, and, after examination, placed them in a
glass jar with some chickweed and other tender vegetable food, and
a small (piantity of tepid water, so as to make a warm humid atmosphere.
This hospitable treatment induced them to wake up and
move about after their long fast and sleep of two years, tiuo months,
and sixteen dat/s. Subsequently all died but this, which seems to
These

when

sniiils

I took

be in pretty good health, though not very active.
It may be remembered that I mentioned before the Academy, at
a meeting in March 1807, an instance of vitality, in a snail {Helix
Veatchii) from Cerros Island, even more remarkable, the latter
having lived without food from 1859, the year when it was collected,
to

March 1805, a period
The famous specimen

of six years.

in the British Museum, which is cited in
the books. Helix desertorum, had lived within a few days of four
years, fastened to a tablet in one of the cases, when discovered to
be alive.
Helix desertorum, as the specific name implies, is found in arid
and sterile areas in the continents of Africa and Asia, and has, as
From the former continent,
will be perceived, a wide distribution.
and it also ranges through Arabia in
I have specimens from Egypt
the latter.
The Buliynus from the mainland of the peninsula of Lower California, and Helix Veatchii from Cerros or Cedros Island, off the coast
on the ocean side of the same, come from within the same physical
environment, being comparatively a limited distance apart.
The Jlelix belongs to an interesting and peculiar group, probably
varieties of one species, which includes, at present, the following
names (1) Helix areolata, Sby., (2) H. Veatchii, Newc, (3) H.
pandora;, Fbs., and (4) H. l^fvis, Pfr.
Other forms geographically
approximate may hereafter, on further investigation, be referred to
the same lineage.
Of the above, (1) //. areolata was the first described or I should
say that this appears by the date to bo the first name bestowed
upon any member of the group. This species has been quoted from
Oregon, and (4) //. la>vis, from the Columbia river, in both cases
erroneously.
The figures in Land and Frebhv.uter Shells of North.
;

—

;

•

—
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America'*, p. 177, are too elevated and globose for the typical areolata
but the larger figures faithfully represent H. Veatchii. Elevation and rotundity are insular characteristics in this group
and
arcohita is comparatively depressed.
It is found in considerable
numbers on the uplands around Magdalena Bay, which is on
the outer or ocean shore of the peninsula, in latitude about 24°
;

;

40' N.

BuJimus pallidior, which is pretty generally distributed through
California, from Cape St. Lucas northerly, has also erroneously been credited to San Diego in California proper.
It is arboreal in its habits, at least during the winter season, and frequents
It has been said to inhabit South America,
the Copaiva trees.
which is prohahly incorrect and the locality " San Juan," mentioned
in
Land and Freshwater Shells,' on p. 195, where a good figure of
this species maybe seen, should be San Juanico, ^'hich is on the east
side of the peninsula, in latitude about 2V N.

Lower

;

'

The great importance of particularity in habitat will be at once
perceived when I state that there are no less than three other localities on the west coast of America, north of the place cited, all of
which are referred to in various scientific works which have come
under my observ^ation as " San Juan ;" and there are perhaps as

many more San Juans south of that especially quoted herein, on
the westerly coast of America, in the Central and South- American
States.

Attention

is

directed to the fact that the three species herein

mentioned as exhibiting extraordinary
phical areas

vitality,

which receive only minimum

belong to geogra-

rainfall, or

which

are, in

simple language, nearly rainless regions.
Within such areas vegetation is exceedingly limited, even in
and the presence and growth of the annual
favourable seasons
this last occurring
plants is, of course, dependent upon the rainfall
ini'requently, makes the food supply of landmoUusks and other
phytophagous or vegetable -eating animals exceedingly precarious.
It is highly probable that a careful investigation in this direction
will lead us to the conclusion that the land moUusks which inhabit
arid areas have, through selection, adaptation, and evolution, become
especially fitted for the contingencies of their habitat, and possess
a greater degree of vitality or ability to live without food than related forms in what may be considered more favourable regions, and,
through and by reason of their long sleep or hibernation {more properly, cestivation), with its inactivity and consequent immunity from
any waste or exhaustion of vital strength, are enabled to maintain
their hold upon life when animals more highly organized would inevitably perish ; and we are furnished with an illustration, in the
instances cited, how nature works compensatively, when we institute
a comparison ^vith the opposite condition of activity and the food
;

:
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Malacohgical Notes.
F.L.S. &c.

By Robert Garner,

It seems to be a task neither easy nor free from doubt, to
assign a proper place in the Animal Kingdom to tlie Mollusca,
or, when their proper place is found, to fix their boundaries as
It is evident that animals, both as they exist
a subkingdom.
now and as tliey have succeeded each otlier in past geological
and tliis
time, are marked by different degrees of elaboration
leaves room for the doctrine of derivation from simpler priThis increasing differentiation
mordial forms of the higher.
in the animal kingdom is also tacitly kept in view in taxonomy;
hence Mammalia are placed higliest in the whole animal series,
and ^lollusca in the non-vertebrate division of it.
But the above greater or less elaboration, though a primary
consideration in general classification, is not by any means
Were it so, and were we assured that one of
the sole one.
the higher forms is descended by an undeviating development
from one of the simpler, we ought to have, tracing the former
through the course of its formation, a sunmiary of all orgaStrong are tlie influences which
nology, which we have not.
the conditions of life (etliological as they arc termed) exert on
or, in other words, great are the
the course of development
;

;

necessary to modify an organism for change of
Along with the
habitat, food, or climate, or for its protection.
general plan and its greater or less elaboration ujion which
animals are formed, there are therefore revealed secondary
types of formation, wliich, whether realities or abstractions,
variations

Ann.

tfc

Mag. N.

Hist. Ser. 4. Vol. xix.
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must be imported into clas.-=;ification. Thus, in animals nearest
the boundaries of the vegetable kingdom, the special character
of life-force of the latter seems not extinct, causing a rayed
or ramose disjiosition and a tendency to budding in their mode
of increase or we may say that animal life presupposes the
vegetable, being itself but the manifestation of the same endowment in a higher form just as, according to some, psychological phenomena are superadded to, or develo])ed from, the
physiological*.
Again, amongst the disturbing influences
which aftect whole series of animals, the nature of their locomotion must be reckoned ; for to an adaptation for this and for
aerial or aquatic life can probably be refeiTcd many aberrations, such as metamorphosis or alternation of generations
and
hence it is that a more regular ascent from the simple to the
complicated animal ought to be seen when we confine ourselves to one form of life, say the aquatic.
The same aberrations render it difficult to trace the phylogeny of an animal that is, to show from what antecedent
form, extinct or existent, it originated, and through what
phases its species passed.
see enough in nature to recognize, as already alluded to, one general plan of formation and
at the origin of all animals, or in the embryo stage, there is, as
the rule, much sameness
and first either a division or a budding of a pullulating plasm, or an origin from the union of a
simple cell and microzooid but remarkable differentiations and
variations occur early, almost withdrawn from our observation,
and their rationale not always understood. It is true that
a more or less intimate segmentation of the yelk of the ovum
in all Invertebrata produces the morula form, preceding all
development but there is no complete uniformity further, and
the variations remain unsystematized.
The morula or granulated sphere may become hollow, and then be invaginated, so
as to form a sacciform (/astrula, so called ; and Haeckel considered this to be the animal stock-form but even in the cases
where it prevails the morula may be first changed into a flat
planula, and the sacciform disposition be attained, somewhat
differently, by its flexure f.
The cavity may also form in the
interior, without any flexure or invagination, or with the latter
imperfect; and in the normal gastrula it does not follow that
the primary opening becomes the mouth, or the primary cavity
or hlastocele the permanent stomach
and before any cavity
;

—

;

—

We

;

—
;

;

;

;

* Mr. Spencer teaches that the processes of morphological differentiation conform to the same general laws in the one kingdom as in the other
(' Biology,' vol. ii.).
t Salensky, " On Haeckel's Gastra>a Theory," Ann. & Mag. Nat. Hist.,
Jan. 1875.
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forms at all, or coiittMnporancously, or closely following it, the
molluscous shell, foot, and ciliated velum may appear, either
in the above forms of development or in another, where upon
the segmented inonda a </(>/• ni-hnnella makes its appearance,
in which the formative cleavage [)rocess is very active, so that
the lamclhi grows quickly and surrounds the other residuary
part of the yelk, which in some cases, as in Sepia, but not in
the Argonaut, constitutes a large fund of sustenance for the
young embryo*. As we have above observed, many of these
and other modifications cannot, with our present knowdedge,
be reduced to a consistent system, nor can the succeeding stages
always be so. Thus, for ourselves, an ascidian is manifestly
allied to a bivalve mollusk, as much as the latter is to a gastropod, and we hold that morphology suttices to prove this
yet, on the other hand, very different are the early forms of
one qualified
the two, though in this case apj)ropriate enough
for preliminary locomotion, the other, it may be, to immediately fix itself; indeed the former larva is so tadpole-like that
Schmidt and others, as is well
it has been considered by
known, to foreshadow the vertebrate animal, though it is
probably truly included in the molluscous community, its appendage comparable, it may be, to the tail of the Carinaria, to
the fajelhim of some bivalves, or even to the foot of the developed animalf. The veliqerous stage, pretty general in, though
not peculiar to, gastropods, seems a form ^vell adapted for their
dispersion, and indeed, in certain species, may perhaps be said
Here the embryo is furnished with
to continue through life.
a ciliated disk or velum, and an external spiral shell is formed
with an operculum attached to the foot, a shell even existing
but in such naked
in the larva of the ultimately naked species
species as have an internal shell (the Pulmonata having also
;

—

;

other peculiar modifications in their development \) it is intraWitli respect to the Cephalopoda, Owen says,
dermal.
" were growth superinduced at any arrested stage of cephalopodic development, no known inferior order of mollusk would
result."
AVith oneness of the animal plan in general, purpose
is only accomplished by much variation and adaptation, as well
as suppression or development of the homologous organs, even
" Developmental History of Mollusca," by Prof. E. Ray Lankester,
Tmns. vol. cLw. There is a clear and succinct account of the embryology of the Gastropod by M. A. Giard, Ann. & Mag. Nat. Ili^t., April
•

Phil.

1870.
t Mr. Huxley compares the posterior prolongation of Carinaria to that
of Slromhm, considering it to represent the mcfapodiinn.
observable in the eggs of Helix aspcrsa, easily
X These peculiarities are
See also Woodward'a
procurable, or better in the AVest-Indian Bulimi.
Manual/ p. 287.

'
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and with so many embryological
seem such, what can we do
as regards classification but avail ourselves of plain morphological data ?
With others of the advanced school M. Giard
is somewhat severe on the homologists, yet he dwells on the
very strong action of the exterior, as, for instance, in " the
convergence of types by pelagic life " *.
In the following paper the Bryozoa or ciliated poly|ies are,
with some resei-\'e, included with the mollusks, nor is much

at the early stages of life
irregularities, or

what

;

at present

said respecting the lowest class of ti'ue mollusks, the Ascidia^
the less needful, therefore, to dwell, as a prelude, on the
manifestation of the composite, branched and i-ayed vegetative tendency in these two classes, trenching upon the confines
;

it is

of the molluscous subkingdom.

In the

Salpa, for
of all
tenthese tendencies, as well as of alternation of generations
dencies all predominant in still lower animals, as, for instance,
in the plant-like infusorial Vorticella, or in the more minute
but proliferous and branched Dinohryon almost equally common in our pools, but less easy to detect or examine, as it
swims freely about, mimicking the oceanic creature last
named, the Saljju in fact, it may be observed, en jjossant,
that the Infusoria, so called, in a broad sense^ stand alone
within the animal cosmos. Their minute size, depending
perhaps on a unicellular origin, and answering to that of
the Desmids in the vegetable kingdom, constitutes almost a
primar}' characteristic and they present faint resemblances to
other animals of several orders they have the vibratile organs,
or cilia, so common in mollusks, capable of effecting locomotion through the water in their own minute bodies, but bringing
the water to the animal for respiration and for the conveyance
some also (the
of nutrient particles in the mature mollusk
Foraminifera) form shelly coverings, which simulate those of
the same animals.
Animals have been arrangedf into those which are centrally
and those axially developed that is, either in a radiate or a
longitudinal fashion with the former the Mollusca, as already
with the latter they
intimated, cannot be well made to agree
They have little of the axial arrangecorrespond no better.
ment of an annelid, and not always, though generally, bilateral symmetry, confining ourselves to the animal in contraUpon the whole, flexure super
distinction to the vitaljorgans.
5€, rather than any other plan, predominates, and prevails upwards in a great degree from the biyozoon to the cuttlefish,
instance), though, for us, mollusks,

latter

(in

we have remnants

—

—

;

;

:

;

—

:

;

•

'

+

'

Revue des Sciences

Naturelles,' March 1875.
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the necessary arrangement of the inlets and
in sueh animals as are encased and protected by a sliell or in other ways.
Mr. Spencer attributes
the jointed form in the great subkingdom Articulata to rejjetition or budding, yet of a less njeciianical origin than the jointed

due perhaps

to

outlets of the

body

Notwithstanding
low vegetative characteristic of the Articulata, if it hold
good, they and ^lollusea are commonly considered to form
two parallel zoological divisions, rather tiian one concatenated
series.
Upon the whole, tiie M(jllusca approach nearer to the

but adaptive disposition of the Vertebrata.
this

Vertebrata, as will become evident hereafter but the Articulata are highly developed for locomotion, which ensures perfect meclianical structure and symmetry; they are less generally a(]uatie, and often adapted for aerial movement, to
which last the Mollusca cannot fairly be said to attain they
also evince wonderful ])owcrs of what looks like observation
and purpose. At the same time the Mollusca present varied
;

;

means of locomotion and of domiciling themselves and their
intelligence may be greater than our means of observation
;

enable us to ascertain the locomotion, however, with the exception of that of the pelagic swimmers, is generally of a simple
kind, mere gliding or creeping i-ather than walking, the
organs being formed with greater reference to hydraulics than
mechanics.
They are anchorites accommodated to their cells,
sensitive rather than locomotive unities, seldom having any
repetition of parts of an analogous kind, but commonly
possessing, as already observed, more or less of that lateral
though,
duplicity present in all animals above the liadiata
indeed, in the Gastropoda this is liable to be interfered with
by an atrophy of one side. Altogether a moUusk is a ty[)ical
;

—

reality,

showing

either an origin from

some primary molluscan

a uniformity of special plan throughout their own
subkingdom. As a rule there may be said to be seen in them,
as we have them at present, an ascent from their lowest to
their highest forms, without any great hiatus
in this, more
than in their geological sequence, agreeing with the theory
of the derivation of one kind from another.
If we are to trace up the Mollusca to their origin, their
biological pedigree, we shall, it is commonly held, an-ive at
the Bryozoa, or rather, to our mind, at the lowest Ascidite.

root, or

—

It seems far-fetched to form an alliance, as Cuvierdid, between
the Teredo and the articulate Lcpas, though there is an obvious analogy between the valves and adductor muscles of the
one of those curious
last and those of a bivalve mollusk

—

resemblances often occurring in nature between animals far
removed from each other, evnicing, on the one hand, relation-
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ship to the environment, and on the other unity of plan
throughout. What is a little remarkable in this last example,
instancing- a kind of duplex structure, is that in the development of thecirripede the articulated disposition is primary and
internal, the molluscan (if such it maybe termed) the reverse.
Darwin considers that the cirripedes present no real affinity with
any other non-crustaceous animals ; but some have seen in their
pedunculated and sessile genera an affinity, on the one side,
to the Brachiopoda and the Rudista respectively, and in these
last to certain ordinary mollusks on the other.
The first conclusion we scarcely admit ; the last we do.
The ciliated tentacular crown or lojjhophore of the Bryozoa
much more resembles that of some tubicolous annelids than
the branchial cavity of the Ascidia, though the young bryozoon {Plumatella) is somewhat like the bivalve in the early
stage, the egg-covering sepiirating into two oval plates or

There are other external resemblances of MoUusca
homologous
or homogenetic, but brought about purely to meet peculiarities
valves.

to lower or higher animals, analogous rather than

of the circumstances of life (that is, special excess of those
externals which nevertheless are set down as determining, in

a gradual way, all animal development whatever) either by an
adaptation to, or a modification by the same.
Such are the
resemblances of some aberrant mollusks to tubicolous annelids,
or of a Chiton to an Oniscus
resemblances totally disregarded,
but whether philosophically so some might doubt.
The mollusk, notwithstanding its frequent tendency to a
flexure supey- se, is at other times, when unfurnished with a
shell, of the more normal animal form, oval or elongate, with
an undivided foot or muscular disk below abdominally, a
protective mantle above dorsally, and the viscera enclosed
between. The form, however, is generally much modified to
accord with the shelly valves of the conchifer or bivalve, or
It is only as we ascend that
the spiral shell of the univalve.
a head is developed (Cephalophores).
The Ascidige, then, we are disposed to consider as the lowest of the MoUusca and the progenitor of them, though not
^

—

these are Acephala closely allied to the
The tentacles, at the orifice of the respiratory sac, are, when they exist, but secondary to the sac,
which has the true branchial structure of the higher Acephala,
frequently with branchial or labial folds, like the pallial sac
This difi'ers from the views of several living
of the bivalve.
biologists, but has the support of Mr. A. Hancock*.
The

of the Brachiopoda

;

others, the bivalves.

* Journ. of I.inn. Soc. vol.

ix. f 1868) p. 34.3.
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tentacles just mentioned are analogous to those surrounding
the orifices of the respiratory tubes in bivalves ; and that enig-

matical part, the cndostylc, may represent the crystalline style
ap[)lied to its use (mechanical support), or at least so much of
The
it as is retained after the loss of the larval appendage.
hirval Ascidian, or the ApjK'ndicularia, constitutes a very inditiorent vertebrate
the tail in tiie latter bent forwards at an
acute angle to the body or towards the mouth, and its nervous
cords (if such they be) seeming scarcely continuous with the
cephalic ganglion, and having alternate instead of opposite
ganglia, more unlike the vertebrate or articulate type in this
respect than are the nerves in the arms of the Sepia or Argo-

—

naut *.
Bivalves would differ little from the Ascidiaj, provided the
but in the former the
test and mantle of the latter were slit
branchiae are more ditFci'cntiated and the circulatory organ
move perfect, shelly valves and muscles to close them are
superadded also a foot in most species, developed according
There is
to the amount and kind of locomotion required.
in bivalves no true head but the mouth is furnished with lips
and two laminated and ciliated palps on each side, distinct
from the branchiae but of similar structure, the lips proper
sometimes specialized (as in Pecten).
Amongst bivalves the above remarks only partially applyto the Brachiopoda, which, if we endeavour to trace their
They
genetic affinities, present us with some difficulties.
have been considered to have the same relationship to, or
descent from, the Bryozoa as the Lamellibranchiatc bivalves
but if so, it must be in a different line, and without the intervention of the Ascidia?.
It may be questioned what relation
the upper and lower valves of Brachiopods bear to the right
;

—

;

;

The crossleft valves of the ordinary Laniellibranchiates.
ing of the principal adductor muscles in the Lingula, and their
median union in some Terebratulce^ the compression of the
and

tentacles in Brachiopoda generally, in the
opposite direction to the arrangement of the body and corresjjonding parts in the Lamellibranchiata, the perfect lateral
svmmetry in the former, and a tendency to division, seen in
Joraminoj notches, or sept<i, in several species (as in T. dijihija)^
whilst there is often a difference, in some respect or other,

body and arms or

"On the Genus vl/7/x«r//r»/r/rm," by
part

2.

See also

Us.-<ow'3

E.I>. Moss,Linu. Trans, vol. xxvii.
Zool.-Embrvol. Investigations (by Dallas),

Ann. & Mag. Xat. Hist., Feb. and May 1875. The last writer is defidedly
against the molluscous nature of the Ascidia and so are others; but the
validity of this opinion depends upon the accuracy of minute and difTicult
researches upon the nervous ganglion and other parts, and the opposite
conclusions of Mr. Hancock are perhaps as reliable.
;

—
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between the anterior and posterior portions of the valves in
Laniellibranchiata, arc facts which seem to favour the idea
that the dorsal valve, for example, of a brachiopod is not
analogous to the right or left valve of an ordinary bivalve,
but rather to the anterior portions of the two valves united
together, and so vice versa.
The fossil Hippurites and Rudista, with such forms as
Dianchora and Podopsis, appear to have had most affinity
in form and structure, amongst bivalves, with the Chamadaj
branches of the same stock, one passed away, the other still
flourishing, therefore the affinity rather collateral than deriva-

One or both valves may have put on the spiral form,
the former case in the Spherulite, and the latter in Dicer as ; or
one of them may have become elongated and multilocular, as in
the Hippurite and, indeed, in some oysters. JSuch a spiral form,
or such an elongation, must be attended with a division of the
connecting ligament or cartilage, just as we see in Isocardia
Further, if the shellor, in a different form, in Gryphcea.
forming mantle becomes expanded at the circumference all
round, as in C/iojna, there will be a tendency for both hingeteeth and cartilage to become central, a circumstance which
has apparently taken place in many of these curious fossils.
They have other peculiarities of the valves difficult to account
tive.

for.

But however explained, whether from descent, relationship,
or modification for or by externals, the Anomia appears to be
a transitional form between the attached brachiopod [Crania^
Orhicula) and the ordinary bivalve the oblique position of the
mouth, the non-marginal situation of the shell-nucleus, the
;

very short intestine, the lengthened, narrow, and loose palps
or labial appendages (which are confluent with the branchiae),
the complex muscular system, the ovigerous mantle, and
the notched valve would seem to show as much, as well as
the structure of tlie shell in some allied species.
The plug
may be the homologue of the byssus or pedal plate of Area on
the one side, and of the brachiopodous pedicle and deltidium
very small foot exists but there is a very
on the other.
long crystalline body, having apparently a mechanical use to
support the unusually detached mantle-lobe.
see in these
transitional bivalves a tendency to diverge from the symmetry
which preponderates in the class throughout for when certain
other species show the same tendency, it is generally with

A

;

We

;

some relation to the nature of the hinge. Though the brachiopod is very distinct in many ways from the bivalve, we are
not convinced that the arms of the former do not perform the
office

of branch ife.

—
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Tlie boring or burrowing Lamellibrancliiates are often very
Pliolas especially in its binge, the valves and mantle
aberrant
being reflected at the umbones, and there being often a row of
underlying cells here, with Jin^briw of the mantle lodged in
muscular fibres (the anterior adductor) cross from
them
valve to valve at this })art and we should suppose that the
valves are opened somewhat, as well as closed, by the volunP. dactylus has several shelly
tary eftbrts of the animal.
plates covering the reflected part of the mantle, P. candidus
only one, but in addition a weak ligament.
The valves have
a tendency to become otherwise disintegrated in these boring
bivalves
a calcareous enveloping tube is often formed, and
the true valves are much diminished in proportion in Xylophaga or Teredo^ or even become incorporated with the tube.
The body is often strangely elongated, as in the last species.
The Teredo or ship-worm is a remarkable example of how
much ordinary type may be modifled to meet external condiNotwithstanding its extreme elongation it is in every
tions.
thus the alimentary canal is
respect a true lamcllibranchiate
reflected over the posterior adductor muscle as usual, though
to be so it has to ascend within a few lines of the anterior
extremity. It has, however, two new parts, spatulce or palettes,
guarding the posterior siphons, curiously imbricated and possibly a dismemberment of the valves, analogous to what we
siiall see in Chiton.
In the mature Teredo the shelly envelojiing tube has, in the neighbourhood of the palettes, imperfect partitions, and it becomes closed at the other extremity.
The internal processes or spoons seen in the small valves support and protect the foot and viscera, help to keep together the
valves, and give attachment to muscles
the heart is not perforated by the rectum, and, with its auricles, is of the shape of
Xylophaga has commonly no palettes
the inverted letter j^.
but the foot has a central papilla with an orifice, more developed, however, in Pholas crispata
and here the curved crystalline style is inserted, having itself a hard calcareous
this must support the foot
nucleus
and it is possible that
there may be a vent here, in the wood-borers, for some softenThough the writer broached the
ing fluid from the stomach.
idea that ciliary action, or rather the consequent currents of
water, constitute especial agents in the burrowing powers of
mollusks &c., and that the fleshy and ciliated foot, aided, it
may be, by hard particles, has furthermore much to do with it,
yet he was not l^lind to the existence of other adaptations to
aid, at least, in the perforation of timber.
The anterior extremity of Afipei-gillum (watering-pot shell)
is still more modifled, the valves being curiously fused with
;

;

;

;

;

;

;

;

;

366

Mr. Robert Gamer's Malacological Notes.

the tubular shell, which has also a perforated disk or rose in
front, in w-hich is a small central slit for the attenuated foot,
and also having a raj of shelly tubules around the margin.
These animals, compared with ordinary bivalves, and with
tubicolous annelids, are another instance showing the difference between homology and analogy, the latter occurring, as
observed already, in very different animals where the circumLike Teredo^ Aspergillum is in
stances of life are similar.

every respect a bivalve conchifer, with the mantle, however,
closed in front, but having there a thickened muscular disk
with tentacular processes for the perforations above mentioned,
and also giving exit to the foot, as does the corresponding
AVe should suppose that the animal lives buried
shelly plate.
in fine sand or mud, in which its rayed fringe must secure it,
as the expanded foot of some other bivalves does.
With the exception of Aspergillum and one or two allied
genera with fused valves, adductor or janitor muscles are
general in bivalves, and also peculiar to them unless we hold
Oken's theory that the operculum of Gastropods is in reality
one of the altered valves of the bivalve, in which case the
retractor muscles of the former may also include the adduc-

—

The muscles of attachment of Patella, Fissurella, Hiptors*.
])onyXj NaviceUa, Sigaretus, and Haliotis show the transition
from the retractor pedal muscles of the bivalve to the more
or less united and contorted muscle of the spiral gastropod.
There is sufficient resemblance between an acephalous and a
cephalous mollusk to proclaim them of the same division of the
but the latter, with its more or less marked
animal kingdom
head, has generally its nervous system more concentrated into
a brain or cephalic ganglion, with defined auditory sacs, more
;

developed eyes, and, in some, organs of smell. In Acephala,
when mature, no eyes, except the ocelli at the margin of the
The lips and labial palps of bivalves are transmantle, exist.
muted in Gastropods to subulate or flattened tentacles, or someHorny jaws
times into supra- or infraoral disks or processes.
of varied form, median or lateral, but the representatives of the
beak of the cuttlefish, and a spiniferous tongue or odontophore
(Huxley) may exist, the latter almost universally, though
it does not appear to have been found in the Pyramidelloe.
The hooks or teeth from this tongue do not lose their form
when boiled in nitric acid or when calcined, but vitrify with
potash, which is perhaps conclusive as to their siliceous nature.
The branchiae are so varied in position that they were chosen
* This theory
vol. V. no. 18.

is

strongly advocated by Macdonald, Journ. Linn. See.
to be homologous with the

"He considers the operculum

right valve (see further on

).

—

;
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They are
to distinguish the separate families.
generally protected by a shell, and arc of course en liaison
with the heart, as the latter is, more or less, with the alimenindeed we should have before observed that in
tary canal
the Lamellibranchiatcs the ventricle is commonly traversed by
the rectum, this arrangement being either an advance ujjon
the disposition seen in still lower animal forms, where the
intestine is enveloped by the general reservoir of the blood,
or, as has been thought, due to the young bivalve being the
result of the union of twin embryos.
It is probable, as maybe traced in their vascular arrangement, that the branchige in
mollusks arc normally four in number, as we see them in
bivalves and again in Nautilus
the two of one side, however, are combined into a single one in most Gastropoda,
and in some Arav, Anafina, tiolemjja, and other bivalves ;
or one only, altogether (homologically duplex however), may
exist, as in other Gastropods, its fellow of the opposite side
being more or less undeveloped. Are the pair of branchiae
found in ihe dibranchiate Cephalopoda the representatives of
the four branchia3 of the tetrabranchiate iVaii^zVe^s ? or have we
the rudiments of the wanting pair, or simply of the corresponding cardiac parts, in the anomalous appendages of the

bj Cuvier

;

;

lateral hearts,

which, however, are wanting or

little

developed

The monobranchiate >l/j//y6«a has an aortal appenSome of the Gastropoda have pulmonary sacs instead

in Octopus'i

dage.
of branchiffi, and others {^Ampullaria and perhaps some littoral species) have both*.
The position of the branchias in Patella and Chiton (Cyclobranchiata) is analogous to that in the bivalves, to which
mollusks these Gastropods form the natural transition but the
ventricle of the heart has not the intimate connexion with the
rectum, though both heart and rectum are situated at the
posterior extremity of the body in the latter genus.
Not so
in those allied genera where the branchiae have ascended wholly
Fissurella,Emarorpartiallyabove theneck(Scutibranchiata)
giuula, and Jlaliotis; for here the ventricle and rectum are in
In Jlaliotis and Sigaretus one
union, as in the bivalve.
and in
branchial plume is commonly less than its fellow
Jlaliotis the inequilateral composition of the shell is indicated
by the row of foramina. In Calgptraia and its congeners the
smaller of the branchiae has disappeared and in this last case,
probably, the shell is correspondingly the expanded representa;

;

;

* The circumpedal frin^re of Patella has doubtlessi a branchial function
we do not deny that the animal, when exposed bv the receding tide,

but

may take air into the suprador>al cavity,
be the renal organ.

thouj^li

this rather appRare to

Mr. Robert Garner's Malacoloyical Notes.

368

tive of but one valve of the bivalve, and not of two, as we
In Dolabella
think is the case with Patella and Fissurella.
one valve is developed, the other all but gone.
Perhaps the normal position of the vent in Gastropods,
where there is no flexure super se, is, as in most other
Onanimals, towards the opposite extremity to the mouth
chidium, Doris, and Chiton (representatives of the pulmonate,
naked-gilled, and cover-gilled Gastropods) are examples of
;

but, as said before, the branchiaj and their accompanying
heart are in especial relation with the shell and as this develops, the tendency is for the concomitant removal of branchise
and vent forwards and to the right (Pleurobranchiata), or
This transference may
especially forwards (Prosobranchiata).

this

:

;

be seen to take place progressively, in the Pulmonata, in Onchidium, Testacella, Limax, and Helix, in the Nudibranchiata,
in Doris, Eolis, and Pleurohranchus, in the Cyclobranchiata
and Scutibranchiata, in Chiton, Microschisma, Fissurella,
Emarginula, Gadinia, and Natica a remarkable transposi-

—

tion of parts

!

The shell, then, of the Patella corresponds to the two conjoined valves of a lamcUibranchiate bivalve they are less
conjoined in Fissurella, Emargimda, and Haliotis, in which
last is perhaps seen, as already observed, the division into
right and left valves in the row of foramina and the long
The spiral form becomes progressively
fissure of the mantle.
more pronounced in Crejndula, Calyptrcea, and Sigaretus ;
and this is accompanied by a want of development on one
Indeed, with
side affecting heart, branchise, and other organs.
respect to the spiral univalves the preceding paragraph refor in them the torsion of the body
quires some qualification
and the great development of one side (the right) causes the
frequently single branchial tuft to be carried to the left, accompanied by the heart.
have always felt disposed to receive the theory held by
Adanson, Oken, Dr. Gray, and Macdonald, with respect to
The latter waiter shows the
the normal spiral Gastropod.
correspondence and resemblance between the operculum and
He looks upon the muscles connecting
the univalve shell.
the operculum with the spiral shell as the adductors of the
dimyary bivalve, and perhaps also combining the representaHe suptives of those fibres which serve to retract the foot.
poses the body of the bivalve, now occupying the left valve,
1o revolve from left to right on its longitudinal and transverse
axis, in both cases moving through a quarter of a circle.
There is no violence done to fact here the greatest requisition
demanded appears to be the flexure or displacement forwards
;

;

We

;
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of the termini of the intestine and excretory organs, which
circumstance we see to have evidently taken place in FissuBut no account is taken of the
rella, Haliotis, Gadinia, &c.
effect of the transposition on the size &c. of the organs in the
above theory ; and, judging from the character of the torsion
which has taken place, we are disposed to think that it is the
right valve which preponderates, and not the left, althoufh
the tendency to the spiral form which we see in some bivalves,
as Isocardium, tallies best with the dextral direction of the
Mr. Owen expresses himself
spire in ordinary Gastropods.
as adverse to this view, principally from the existence of the
operculum from the first in the embryo. In a few cases the
operculum, or clausium, may be a dismemberment of the
columella or, tantamount, of the posterior portion of a patelliform shell. Theoperculum oi Xavicella, for instance, is formed
by the posterior reflection of the afterpart of the shell-mantle
and it answers to the shell of Crepidula, or the columellar
portion of the univalve CaJyptrcea ; in C. Dillicynii there is
the same part, but curved, and free at its margins, though
attached to the apex of the shell ; in C. rudis this has become
a complete cup, whence the name cup-and-saucer limpet whilst
in the pretty little C. sinensis, or Chinese bonnet, the lamina
goes to form the inner part and columella of a spiral shell. In
C. rudis it is puzzling to understand how the inner cup is
formed it perhaps answers to an open columella ; the formation of the other species is more intelligible.
In ordinary cases
the operculum is formed on a distinct pallial lamina at the back
of the foot, occasionally connected above with the shell-palIf we reject Oken's view altolium, as in some Turbinidge.
gether, we are driven to suppose that the curiously modified
operculum is the homologue of the byssus of bivalves. In
Phasianella there is an equal development of both branchiae
separated by a septum, as in many Ceplialopoda and yet here
•

-,

;

;

—

with little internal derangement, we have an operculum this
being somewhat adverse to the above theories, tjiough it mifht
be accounted for in the modern mechanical way, the further
from the centre of rotation the greater the tendency to divide.
Two patelliform shells, then, very similar in form, may
belong to animals of quite different families one may cover
a dioecious and carnivorous mollusk with only a single branchial process, and a heart with simple auricle and ventricle,
with the intestine opening on the right side ( Calyptrcm, Crepidula,nn({IIipj)onyx) another a monoecious and phytophagous
animal, with two symmetrical branchial organs, and' heart with
double auricles and perforated ventricle (Fissurella).
In the
first case one of the branchial laminae and the corresponding
:

;
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side of the

we

body appear

to

have become atropliied

;

and here

homobecome spiral,
in fact so strongly centrifugal in Calyptrcea as to have carried
the heart into an unusual position, and almost to have disinwhilst in the second case the whole contegrated the shell
formation of heart, branchiffi, foot, muscles, and organs of
are to suppose tliat the shell, as seen from above,

is

logically univalve, with a strong tendency to

;

generation agrees so certainly with that of bivalves, that we
in one of these molluscous shells the two shells of
In Patella the branchise continue situthe bivalve in union.
ated at the sides of the foot, though the heart is to the left,
whilst the rectum opens on the right side of the neck ; in Emarginula the pedal fringe is but rudimentary, and the true branchiae are seen above the neck
a disposition (in the last respect)
normal in most univalves ; but in this case the ventricle is
perforated by the rectum.
Calyptrcea and, more markedly,
H{pj)onyXj being often fixed on very irregular surfaces, have
the power of levelling for themselves a foundation by the secretion of a shelly pedestal.
It is puzzling to say how this is
formed, or with what part in other mollusks it is homologous.
It must either be the representative of the byssus, or, more probably, what appears to be the foot-disk is in reality an opercular
surface secreting the support, which is consequently marked
with muscular impressions. There are lappets in front of the
correspondingly the anterior dorsal disk
disk in these genera
in Sigaretus is not homologous with the similar anterior dorsal
surface of Bullcea the situation of the mouth shows this.
The form of the univalve shell, due primarily to original
plan, or, in other words, to an adaptation of ways to ends,
depends, secondarily and immediately, on the form of the
mantle-opening, on its inclination from the action of the foot,
and on the relative activity of its circumference with respect
An increasing tube
to the secretion of the shelly matter.
would be prolonged in a straight line or nearly so, if the mantle
at the circumference were equally active and not unequally

must have

—

;

;

inclined, as, for example, in Dentalium,

which

is

in all respects

near to the Gastropods lately dwelt upon, Fissurella^ &c. ; but,
on the contrary, it would be more curved if one side were more
VermetuSj Siliquaria, and Magilus
active or more extensile.
have an unequal deposit at first, and are then spiral ; afterwards the shells become disjoined and approach the straight
In Patella the whole circumference of the mantle
line.
secretes and grows almost equally and rapidly, hence the depressed conical form ; whilst Capulus is at first less rapidly
expanded, with the axis of increase changing somewhat,
whence it attains its peculiar form and is named " Hungarian
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A

similar formation, but less gradual and

anterior, produces such shells as Xavt'cella, already dwelt

whilst, if the mantle
front,

we have

expands
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more
upon
;

laterally instead of totally in

the corresponding form of the river and lake

Anci/luSj or of the internal shells of Aplysia^ Limax^ and
Bullcea.
If the lower or iimer part of the mantle does not
secrete at all, the spiral shell can have no labium or inner lip,

and no inward

In
no material

pillar or columella, the axis of rotation.

iScalan'a, but for the opposite reason, the shell has

an approach to the disjoined Vermetus. The
shape of a transverse section of the spiral tube of a shell (that
of the angular-edged Trochus for instance, or of the rounded
Turbo) is due to the shape of the bend in the edge of the
mantle.
The oblique direction of the mouth of a shell, and
consequently the produced spire, are owing, as alluded to
before, to the extra development of the component right valve.
rotation on the same plane (as seen in the Xautilus and
sometimes in Planorbis) and the slow or rapid increase in the
diameter of the whorls occasion the preceding ones to be
apparent {A mmom'fen) or coyeved-'in {Bellerojj/ion).
In Conus
the mantle-opening is disposed in the opposite direction to
what is most usual, and still more so in Ovula or Cyprceaj
being in the same line as the foot, and not transverse or
diagonal to it
and the consequence is, that the last whorl
more or less covers up the spire of the shell, which, however, in
some cases, appears to become absorbed.
In Chiton the
valves, except the last, answer to the anterior part of the shell
of a Patella or llipponyx^ in some species of which there is
a tendency for the successive laminae to separate.
The shellumbo appears to be the middle of the last valve in Chiton.
There is also in Chiton as in Xerita some tendency of the
pedal nerves to put on the disposition seen in Articulata and
the auricles communicate with the elongated ventricle by two
or three openings on each side {Chitonellus)
The intestine
has been described to go in a straight line from head to vent,
but is in reality, in some species, more convoluted than in any
other mollusk*.
The shell of the Nautilus and also of the Argonaut appear
to correspond in external form, and excepting the multilocular
character of the former, to those of the spiral Gastropods,
though, from the symmetrical disposition of the animals, and
axis, there being

A

;

;

.

the restoration of the branchiae to their original bilateral and
* Perhaps the truest approach in a molluscan to the Articulata is in
several teclibranchiate species, as Alcera buUata, where the posterior somite
of the body is so distinct as to have its separate pair ot ganglia, irrespective of those for the supply of the vital organs.
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abdominal situation, these shells may be considered abdominal rather than dorsal, and revolute or reversed as to the
direction of the spire.

The siphon

here

is

not situated dorsally

and the back of the head is directed towards the
spire
the reverse of what it is in Gastropods, Planorhis for
But the shell or bone (so called) of the Sepia rather
instance.
answers to the dorsal plate of the pteropodous shell, as also
the fossil Beloteuthis] and what is the expanded portion of the
Nautilus-shell is scarcely developed at all in the Sepia, though
more so in Belosepia. No doubt the light spongy laminated
but ventrally

—

;

part of the os sepice represents the hydrostatic cells of a Nauand Ammonite and the phragmacone of the Belemnite
the wavy lines seen by the lens on the
or of Spirulirostra
septa of the os sepice answer somewhat to the wavy sutures
of Ammonites, showing at least similarity of construction
In Spirulirostra we have a form connecting
histogenetically.
Sepia with Spirula and Nautilus, as Conoteuthis appears to
Turrilites must have had an
do the Belemnite with Loligo.

tilus

;

unequal lateral development, like Gastropods*.
In certain tectibranchiate mo Husks, as Gastropteron, Aplysia, Bullcea, Aceras, and lanthina, we have a transition from
the Gastropods to the Pteropods, either the foot or mantle
being developed more or less into swimming-organs, whence
The Pterothey might be arranged as natatory gastropods.
poda proper, though perhaps at present not at their zenith of
development, at least as regards size, appear in type to constitute a characteristic class, and upon the whole a transition
between the two whose morphology has been dwelt upon,
though their likeness to the young veliferous Gastropod

With Sepia, for
induce others to think differently.
instance, Hyalcea may be compared in respect of shell, also as
Limacina
regards the abdominal situation of the branchiae.
scarcely differs from Hyala^a except in having a spiral shell

may

and the pedal lamina a little more specialized. The tentacles
of Clio and Pneumodermon are apparently transitional in
structure to the arms or feelers of Cephalopods. Pteropoda
correspond with Gastropods as to the dextral position of the
rectum but the heart is also dextral or rather abdominal, and
they vary somewhat as to the openings of their androgynous
Four of the six cephalic ganglia lie in
generative organsf.
;

* The Ammonite appears to have been furnished with an operculum.
The Argonaut-shell has been compared to the ovigerous float of lanperhaps it has not been conclusively shown by Madame Power
thina
:

•what part mainly secretes it, the veliferous arms or the mantle ; if the
former, we might consider it to answer to a developed operculum.
t The above we believe to be correct ; but there is some confusion in
descriptions.
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Clio above the oesophagus, but the reverse in Uyaloia^
Fins are especially developed,
Cleodora, and Piieumodermon.
but only the rudiment of a foot; they swim rather than creep.
The high position here accorded them systematically rather
depends, it will be seen, upon type or external morphology
than upon structure. Eyes are to be seen in Ibjahia ; and
Eschricht showed them to exist in Clio there are also dark
points on the cerebral ganglion of Cleodora^ which must be
corresponding (organs.
Carinaria, though not considered to
be a pteropodous animal, can scarcely be better placed as a
Gastropod.
In it the greatly developed vital or vegetative
organs of the mollusks generally are dwindled in bulk. The
pretty shell covering the viscera is curiously carried above the
elongated cylindrical body of the animal, which has caudal
and abdominal fins developed, the latter being the transmuted
It has
foot, with a little sucker and pore at its posterior part.
very developed eyes ; and we may observe little reddish earsacs with their nerves floating internally behind and below
these eyes.
As far as we have yet described, Jbrm rather than structure
has, in a few instances, faintly assimilated the Mollusca to
the Vertebrata ; but apparently we see a true structural approach to them in the Sepia. If there is any thing in the lower
mollusks which is a shadow of vertebrate structure or of a notochord, we might fix upon the crystalline style, acting as a
fulcrum of locomotion, though its connexion with the stomach
and its gastric lamina remind us, on the other hand, of the
lingual plate and ribbon of the higher mollusks.
Strange
modifications of an organ these, if they are such but organs are
curiously modified in many cases to perform different functions.
There are in some carnivorous Gastropods, as well as in
Chiton &c., cartilaginous pieces supporting the lingual apparatus
and the cephalic ganglia of other species are enveloped
in an almost cartilaginous tissue. In Cephalopoda, besides the
shell, there are internal cartilages answerable to the internal
skeleton of the Vertebrata; the Sepia, for instance, has a
cartilaginous expansion, holding and supporting the brain,
eyes, and organs of hearing, besides giving passage to many
nerves and vessels, and having in front a trochlea for the
mediate tendon of a binocular muscle, the orbits still further
completed by supplementary lamina?. There is another cartilaginous lamina in front at the root of the arms, others in the
neck, and cartilaginous acetnbula at the base of the siphon,
a. curious arrangeinto Avhich prominences of the mantle fit
;

!

;

—

ment to give the parts fixity during the respiratory movements.
There are also two lengthened sword-like cartilages at the
26
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;
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where the semicartilaginous rays of the long fins begin,
Octopus
reminding us much of the similar parts in a skate.
has not the cups at the base of the siphon but it has two
cartilaginous styles in the sides of the mantle these last are
The siphon in the Octopodidas has
absent in the argonaut.
This siphon
not the valve which is present in the Sepiadje.
may be seen in the Gastropoda to arise from the body rather
than the mantle, and so in the Cephalopoda.
Besides the internal skeleton the Cephalopods are furnished
with other new or more developed organs their curious beak,
for instance, reminding us of birds or of some reptiles or
fishes, but, in fact, a further development of parts of other
mollusks similarly situated, as already alluded to. In these,
too, the molluscous foot is broken up or difierentiated and resolved into arms or tentacles, which are furnished with

side,

;

;

—

peculiar suckers or hooks.

We see this disintegration

in

some

Gastropods and Pteropods, and at the same time its transference to the head, forming a menfum or propodium [Ampidlariay
Si'garetuSj Natica), or fin-like side lobes or epipodia [BuUcea).
Bidlcea also presents us with a tentacular lobe or superWith the above transposition the arms and
cephalic disk.
tentacles in Cephalopods are very specially developed, whether
as the cupuliferous arms and tentacles of ordinary species, or
as the less formidable sheathed tentacles of the Nautilus.
The circulation in mollusks undergoes a progressive comThey have been
plication, much as it does in the Vertebrata.
described as being destitute of true veins but this is far from
the case, though these veins may communicate with sinuses
to which even the external element may have access, and such
cavities may be the media of absorption or nutrition rather
than the veins primarily. The circulation is already well provided for in the Lamellibranchiates, as much so in Gastropods
and it is very remarkable for its perfection in the highest
These circulatory, like the other vital organs, are
mollusks.
probably originally double or bilateral, and become single by
development, somewhat the reverse of what is the case in
Vertebrata thus in bivalves the auricles, and less frequently
the ventricle, continue more or less parted, or the ventricle
envelops a length of the rectum, as already observed.
Some
ArccB and Pectunculi have two hearts A. auricuUfera but
The blood is returned
one, of the shape of an inverted M.
from the system in part directly to the heart, in part through
the medium of the branchiae, the latter portion also appearing
to have previously circulated through the renal organ ; but
the dibranchiate Cephalopoda are peculiar in having two auxiliary branchial hearts between the system and the branchise.
Near the branchise, most commonly, are located the organs
;

;

;
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of excretion.
The lamellar mucous gland, seen in Buccinum
in the branchial chamber, is probably homologous with those
of the female Sepia there are also glandular parts for the
secretion of tlie pur])le or other colouring-matter, sometimes
simj)ly a diffused gland in the mantle, whilst sometimes the
colouring liquid is received into a vesica as in Sepin^ JJorisj
or some Parpunv
also renal organs, the latter opening, in the
branchiatcd Gastropods, at the far recess of the branchial
cavity, but by a long duct in the pulmonate animal.
They
are near the mouth in Jiidhra, and open between the branchial processes in Chiton, near the double ovaries, but variously in bivalves *
sometimes in them into an aquiferous
chamber or double pleural sac, which also, according to Pi'of.
Kolleston, often communicates with the pericardium.
These
renal organs commonly secrete little round concretions.
The
organs themselves are less concentrated in Cephalopods but
the tufts on the veins and bile-ducts are, we think, their homologues, excreting and not absorbing (at least entirely and
solely), the excretion being sometimes seen in the form of
yellowish glittering particles in the sac in which the tufts float,
and which sac communicates with the circumambient fluid by
two orifices, and also, in the opposite direction, with other membranous cavities containing the viscera, or which are in apposition to the spongy laminai of the shell in the Sepia.
Water
no doubt has access to these cavities, and perhaps to others
situated about the head in Cephalopoda ( Tremoctopus or male
Argonaut)t, though the subocular pores in Sepia seem to be
excretory, and to lead down to glands situated beneath the
eye.
Water has access likewise to the dorsal sinuses mentioned as existing in bivalves, and into their foot by means of
the median pedal pore in some species, or the lateral pseudooviducts in others
or into the laminae of the mantle, as seen
;

;

—

;

;

in

opening a

common Anodon.

From the lowest mollusk to the highest there is the same
plan of nervous system, very different from tiiat of the vertebrate or articulate animal.
The first nervous centre that
appears is the respiratory or branchial J, presiding over the
respiratory inlet and outlet in the Ascidia, and situated between the two orifices. Then the labial ganglia ajipoar, in the
oyster for instance, and give off cords, which communicate
with the last, and, with their own uniting one, form a ring
round the mouth. In such bivalves as possess a foot another
ganglion or ganglionic pair supplies it, also communicating
with the labial ganglia, so that the ring becomes two-corded
•

Linn. Trnns. 18.30.

t

The

\

A

species examined was perhaps Tremodoptis.
disputed point, however.

26*
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below.
The organs of siglit and smell, when tlicj exist, are
supplied by the labial or oral ganglia, which unite above in
the higher forms into what may be called, in this case, the
cerebrum or cerebral ganglion, whilst the acoustic sacs are
connected with the loAver ganglia. As we ascend, other ganglia, or centi'cs of nervous action, are formed; thus a sympathetic system appears, of which the principal centre is a
large ganglion {Sepia), or several smaller ones {Doris), on or
near the stomach (gastric), connected through nerves running
along the alimentary canal with two or more (six in Doris)
small pharyngeal ganglia, situated on the buccal mass, and
through them witii the cerebral ganglia, and also having
branches connected with internal respiratory nerves, these last
forming one or more branchial ganglia at the root of the
branchiffi, and descending from the respiratory or lower and
Probably the small
hindmost part of the cerebral ring.
pharyngeal or buccal ganglia exist in all Gastropods and
Cephalopods.
Pallial or external respiratory nerves also
originate a little outside the internal ones, superadded to them,
and es])ecially belonging to the mantle, the inhalant and
expelling sac, and foniaing the remarkable star-like ganglia so
plainly seen on each side within the mantle in all dibranchiate
Cephalopods. This pallial nerve in the Sepia thus reminds
one somewhat of a spinal nerve, as it has ganglionic branches
There are
for the sac and non-ganglionic ones for the fin.
special nerves from the same part of the cerebral centre for
In the Cephalopoda these nerves, which supply
the siphon.
the branchiae and respiratory sac or mantle, internal and external respiratory, descend symmetrically from the cephalic
ganglion on either side the vent in front, and at an equal disBivalves, as well as Chiton and
tance from the middle line.
Doris, agree in this symmetrical an-angement but in the
ordinary spiral Gastropods {Natica or Neritina for instance),
owing to the torsion of the mantle, the vent has risen to the
right side above the neck, the left pallial or external respiratory nerve has followed in the same direction under the oesophagus, and the pallial ganglion, which it forms, is on the
right side, whilst the right nerve crosses over the digestive
canal to the left side preceding the right branchial appendage, the left (often atrophied) remaining in position, as in
Nerita, or dwindled away.
The pallial opening and also
Two branchial
the siphon are correspondingly displaced.
nerves and ganglia (internal respiratory) exist, as already
mentioned, in the dibranchiate argonaut and cuttlefish^ with
two ganglia in the course of each nerve in the first ; but there
is but a single nerve for the single gill in many Gastro;
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Aplysia
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sometimes only one ganglion,

in other
duplicate but conjoined branchial
process and the protective mantle
and the nerve crosses, as
just described.
In liulUca aperta there is but one ganglion in
the posterior or respiratory section of the body
in Akera bullata there are three.
Thus as the animal ascends there are
specific cerebral ganglia immediately connected with the above
functional nerves and ganglia.
The posterior respiratory part
of the lower portion of the cerebral ring is always divided from
the anterior part, presiding over locomotion, by the transit of
the aorta
or, rather, it is divided from the more anterior part
of the posterior centre, which supplies the siphonie nerves in
the Sepia, by the entry inwards of the vessel through the
cerebral ring, whilst that anterior respiratory part is separated
from the still more anterior locomotive centre by its exit.
The pharyngeal ganglia are seen in the higher mollusks to be
connected both with the sub- and supraasophageal centres ; in
Patella they send forward little nerves, going to the lips and
mouth, where they form two other little ganglia (olfactory) or
the latter may occur as a large ganglion {Sepia) intermediately between these pharyngeal ganglia and the brain.
Taste
and smell appear to be connected with the last two pairs of
ganglia, hearing with the lower part of the cerebral ganglion,
sight with its upper part.
The smell in the snail [Arion] may
be located in the whitish surface under the mouth, though
some think it resides in the tentacles. In some Cephalopoda,
as in Sepia^ the membranes (olfactory ?) surrounding the beak
are much developed.
The organs of sight often appear as
mere specks on the brain itself, when the skin is pervious to
light {Scf/Ua'a, Boris).
lias

species two, to su])ply

its

;

;

;

;

To facilitate a boundless production appears to be the first
object followed out in the structure of the reproductive organs
of Mollusca.
second is evoked by the necessity which tiiere

A

an occasional union between difi'erent individuals
of the same species, even when each contains in itself the
essential organs of both sexes (monoecious).
A third object is but a part of the first, an ai'rangement
for the dis])ersion or safety of tlie young individuals till they
attain a suitable hahi'fat.
The simj)le form of multiplication,
budding, or, more simple still, self-division, is, as said before,
a mode of increase only seen in the lowest mollusks, or rather
molluscoids
and in them only can we find any trace of what
has been called alternate generation^ and which perhaps depends upon the provision made to attain the third object above
mentioned.
In some bivalves (in the fixed oyster, the scallop,
and in some freshwater mussels) the essential male and
is for at least

;

;
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female glands appear without doubt to be combined in the
same individual (hermaphrodite) yet we suppose that, from
the antipathy of Nature to self-impregnation and from the
difterence of the period when the two glands mature and discharge their secretions, the ova are commonly fertilized from
a foreign source, and that it takes place after they are disSuch species are
charged, commonly in the pallial cavity.
perhaps atone time functionally male, at another female. The
embryo has sometimes means of transport, as the cercariform
larva of Tunicata or the ciliated young of Gastropoda, by
which it seeks a suitable habitat whilst the sedentary species,
on the contrary, are often fixed for safety by a byssus, formed
by an especial gland, the trace of which may be found, even in
the adult Aiwdon, between the surface of the foot and the
pedal ganglion, in the form of a brown, waxy, concentric,
In all the above and in Patella or Chiton
globular body.
the essential glands of reproduction are very simple ; but in
other species, though still hermaphrodite or monoecious, as
Helix or Lymnceus^ they have many and very curious accessories yet here the sexual union of two individuals is necessary,
;

;

;

or at least most

common.

The more

locomotive bivalves, as Cardium edule^ or the
sea-mussel, have sexes distinct (dioecious), also a great number
of Gastropods and Cephalopods ; and union of these takes place
either immediately or, in some Cephalopods, as is now well
known, by means of a hectocotyhis. There has been question
respecting the little gland situated at the ending, or rather
beginning, of the double set of organs of the monoecious Pulmonifera {Helix and Lymnceus)^ whether it is an ovary or
testis, or the two combined, and whether the corresponding
extremity of the shorter set of the duplicate organs is an ovary
The first gland, imor simply an albuminiparous organ*.
bedded in the liver at the end of the spire, was considered to
be the ovaiy by Cuvier ; biit, according to Meckel, it includes
both ovary and testis, with distinct though combined oviduct
and vas deferens ; and of this opinion we have now no doubt.
The fact may be easily verified by pressing the gland and duct
between two glasses, and submitting the object to the lens
and, from the movement of the spermatozoa, it is a truly wonderful object.
In Onchidium this gland visibly consists of
two others, quite disjoined and in all moUusks it is connected
with the external male organ, but never, we think, without
first communicating with the semitransparent organ, now sup;

* The substance of which it is composed, however, is not coagulable
by heat, but swells up and is very viscid in water. Bichloride of mercuiy
and alcohol coagulate it.
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posed to combine the matrix and albuininiparous gland, called
This double communication, witii the imtestis by Cuvicr.
perfect separation of the vas deferens from the matrix (//e/<".r),
may eticct the transference of both ova and spermatozoa to the
IVrhaps,
matrix in default of im])regnation from without.
in the sluggish nature of the animals, and in their liability to
be isolated, we may see a reason for this arrangement and we
think that there is no longer much special mystery in their
generative economy. The vesicle is a reservoir or spermatheca,
;

as is the long companion tube present in some Helices, and in
which post coitum the ligula is found also. This just men-

tioned ligula or chitinous strap, being a spennatophore or
carrier of the spermatozoa, is formed in the long appendix or
fiagellum attached to the male organ, whilst the dart (or two
darts, //. virgata), so curious in itself, and still more so from
the way in which it is used*, is formed by the fimbriated
glands at the base of the muscular sac, in which it is contained
when not in use. Other branchiate univalves {Onckidiam)
have the same organ, but less developed. Equally curious

with the above, or more so, is the arrangement in respect of
this function in the Cephalopoda, though in some of them the
fertilizing material seems to be transmitted directly, through
the medium, however, of spermatophores (corpora Needhami),
tantamount perhaps to the curious spermatophores of Paludina
amongst Gastropods. It may be mentioned, as an instance
how much allied species may differ with respect to this function, that the genus Bythinia, so near to Paludina^ has only the
Endosmosis has a remarkable effect
ordinary spermatozoa.
on these last bodiesf. In some of the Cephalopoda one of the
arms is, as now well made out, transformed into the spennatophore or hectocotglus, becoming detached and left within the
mantle or sac of the female, and maintaining its position by

means of

its

suckers, the filiform extremity insinuating itself

In a small Loligo we think
into the orifice of the oviduct.
we traced a duct leading from the male gland to the modified

arm

or hectocotylusj

;

and we have several times found the

* It is commonly found in the recipient animal near the insertion of
the narrower or upper conjoined onduct and vas deferens that is, near the
tenuination of the companion tube of the vesicula. The author principallv follows his own observations here as elsewhere, but may refer to two
Saunders, Quart. Journ. Micr. Science, Oct. 18(30 and
excellent papers
Newton, io. Jan. 18G8.
t Report of Brit. Assoc. Aberdeen.
\ In some species the duct is seen to run up on the outside of the arm in a
in most species it is one of the right ai-ms,
superficial cutaneous fold
in a few one of the left, which is hectocotylized (Woodward).

—

:

—

;

;
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amongst the discharged ova of Argonaut, at
them for parasites and in two specimens oi A. hians, and in another species, we have taken the
hectocotylus from the mantle-sac, in which they lay crossways,
overhung by the imperfect septum of that cavity. Sepiola,
Sejyia, and Loligo, discharging their ova enveloped in albuminous matter, moulded into different forms, have large albuminiparous glands, answering to those of Gastropods, though
more externally situated. The Argonaut has two genital outlets in the female and also in a supposed male specimen, whilst
Octopus in the male, and the Decapoda in both sexes, have
filiform processes
lirst,

indeed, mistaking

;

only one.
In the separation of the male gland from its corresponding
external organ in some Gasti'opods to distant parts or extremities of the body (the latter being frequently connected with the
right tentacle), in the connexion between the two by means
of an internal vas deferens or by an external groove, so often
seen, and in the foimation of the spermatophore [Helix), we
are led to conclude that the curious hectocotylus is not quite
so isolated and unique a phenomenon as at first appears, but
that a synthetical comparison might be made, with more or
less success, in this particular, as in others in the Mollusca
generally
a comparison which we have endeavoured to make,
and such as may be ti'aced, taking other vital organs and
functions for comparison (the digestive system for instance,
already well described by Cuvier), through the whole of the
enough to show
Invertebrata, and indeed through all animals
us that no animal has been produced having no relations to
the others, or, in other words, upon a different plan to that of

—

—

its

fellows.

XXXVI. — On

the Final Stage in the Development of the
Organs of Flight in the Uomomorphic Insecta. By Prof.
J. Wood-]\Iasox, Deputy Superintendent of the Imperial

Museum,
•'

Calcutta.

La demiere mue

developpe subitement les organes du vol dans toute
leur etendue par une transforruation vraiment merveilleuse et encore
inexpliquee, car en ne comprend pas comment des organes aussi
Tolumineux peuvent etre renfermes dans les petites gaines ou ils se
forment pendant la periode de nymplie." H. de Saussuee, Mission

—

scientijique

au Mexiqve

yiques, vi^ partie,

When

an

1*^

insect

et ^dans

sect.,

V Amerique

Etudes sur

quits the

eg^

slightest rudiments of such, these

Cetifrale,

les OrtJiopteres,

it

Recherches zoolo1872, p. 224.

has no wings, nor the
their first appear-

making

Flight in the Homoniorphic Insecta.
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ance at one of the earlier changes of skin as slight prolongations of the posterior angles of the dorsal arcs of the two
hinderniost divisions of the thorax, the mcsothorax and the

These jn'olongations are so many du])licature3
or fiattened evolutions of the integument
the chitinous membrane that covers them above and below and on the edges
metatliorax.

—

being in direct continuity with that which covers the insect's
body, being, in fact, part of it, and the intermediate cellular
layer which produces this chitinous membrane being similarly
continuous with that which underlies the skin of the rest of
the insect's body.
They increase in size slightly at each
successive moult, soon acquiring a definite triangular form
and the principal nervure dividing the wing into its two
principal arcffi
but, relatively to the future wings, they are
small and insignificant even at the last moult, at which the
organs of flight are suddenly developed to their fullest extent.
If a wing-rudiment be examined just prior to a change of
skin, it is found that its external chitinous covering has separated off so as to be easily detachable from a new wing-nidiment that has formed beneath it, and that this new wingrudiment lies quite flat within its sheath (as the portion of
the chitinous external layer which covers it may be called
after its detachment).
The new wing-rudiments are found to
lie similarly flat within their sheaths at every change of skin
down to and including the last but one, into the interval be;

tween which and the last it is that the growth of the wings
from small and insignificant rudiments to their full extent is
compressed.
The penultimate change of skin accomplished,
new wing-iiidiments are produced in due course from the
cellular layer; and at the time when their sheaths first become
detachable from them they, like all their predecessors, lie
extended quite flat within these sheaths but the detachment of
these is no sooner completed than they* commence to grow
•with great rapidity.
The first outward and visible signs of
the growth that now ensues are the thickening of the prolongations (which up to this time were thin plates with thin and
sharp edges closely embracing the insect's body, but which
now gradually become biconvex masses with thick and blunt
edges standing out from it) and the gradual obliteration of
;

the principal nervure.
The walls of the sheaths eventually
become distended to such a high degree of tenuity and consequent transparency under the enormous pressure thrown upon
them by the rapidly growing wings, that it is possible to see,
even without dissection, the manner in which tnese are forced
*

/. €.

the winp-rudiments.
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to arrange themselves in so limited a space

:

it

can be clearly

seen that the wings have tlirown themselves into a multiplicity
of closely packed transverse folds, representing increments of
growth in length, and that these, again, have disposed themselves, in gi'oups, in Avavy (longitudinal) folds representing
growth in breadth so that the wings, plaited and folded up in
this complex manner, present a superficial resemblance to the
surface of a much-convoluted brain or to a portion of a transverse section of a Labyrinthodont tooth.
This mode of development of the wings obtains in all Orthopterous insects, upon larvae of which these observations are
mainly based at least in some Neuroptera {Termes), and
probably universally in the groups which Westwood, years
ago, collectively termed the Homomorphic Insecta.
;

—

XXXVII. —Note on
BruxelUen in
F.R.S. &c.

the

the

" Tuhulations Sahleuses " of the Etage

By H.

Environs of Brussels.
[Plate

J.

Cartek,

XVin.]

la Society Malacologique de Belglque,'
1874, M. A. Rutot published an excellent paper
on the '^ Gr^s Fistuleux et Tuhulations Sahleuses de I'^tage
Bruxellien " in the environs of Brussels, chiefly dwelling
and thus
on the fossil sponge-spicules found about them
attention has been directed to these interesting objects, which
otherwise might have remained in abeyance for an inde-

In the

t.

ix. pi.

*

Annales de

iii.

;

finite period.

Knowing the interest which I have taken in the Spongida
both recent and fossil, my kind friend M. Ernest Vanden
Broeck, of Brussels, obtained from M. Rutot a copy of his
paper, and, together with some of the sand containing the
sponge-spicules, forwarded the same to me in April 1876,
following it (as I had expressed an opinion somewhat dififerent
from the conclusions to which M. Rutot had arrived) by a
box containing several specimens of the " tuhulations sahleuses " themselves, for my examination.
These specimens, which were preceded by a letter and
sketches from M. Vanden Broeck explanatory of the contents
of the box &c., reached me in August 1876 ; and having had
many engagements to fulfil since them, my examination of
them has necessarily been postponed to the present time (Feb.
1877).

There are eighteen specimens of the

''

tuhulations," with

in the Environs of Brussels.
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apecimens also of the sand from the deposit {'^Gr<is lustrh^'')
in which they are vertically imbedded. (According to ^I. Rutot,
op. ci't., the " Bruxcllicn etage " consists, from below up-

—

cuMglomerat siliccux 2, grcjs lustrds 3, gres
couche roulee h Xummu/ites la;vif/ata.) And
although the specimens are all, with the exception of one (which
is witliout the " concretionary crust," to be hereafter mentioned), more or less fragmentary, still there is quite enough
for me to give the following description of them, which seems
to indicate the kind of organism of which they are now alone
wards, of:

calcarif (ires

;

1,

;

;

4,

the fossil representatives.
As a preliminary measure, it is desirable to premise a
description of the exterior (since I do not like to destroy the
fossil by breaking it open) of that exceptional specimen which
appears to me to be almost ])erfect (PI. XVIII. fig. 1).
It is
cylindrical in form, a little more than 18 centims. long by 3
centims. broad in its greatest diameter, which is the middle
of the lower half (I shall assume henceforth that the pointed
extremity is the lower or posterior portion), slightly sigmoid,
and unequally pisiform-tuberculous on the surface throughout
except at the extremities (fig. 1, a a a).
The upper half or
9 centims. has much the same diameter throughout, viz. 3
centims., ending in a truncated extremity above, which shows
that the tuberculous surface is the outer part of a layer formed
upon a solid central cylinder 1^ centim. in diameter (fig. l,b);
while the lower half becomes gradually inflated towards its
centre, which, as above stated, is 3 centims. in diameter, after
wdiich it diminishes rather rapidly to a point that is not in the
line of the vertical axis, but turned to one side of it, and characterized on one half by a smooth, ?/«tubcrculated, somewhat
spiral depression, which ends in the point (fig. 1, c).
Thus
constituted, the whole presents a slightly sigmoid cylinder
truncated at the upper, and pointed at the lower end, of equal
size througliout the upper half, and inflated towards the
centre in the lower one, with a generally unequal, pisiformtuberculous surface.
In composition it consists of sandgrains (quartzitc) held together by a white calcareous clialky

cement so that this specimen might have originally come
from the upper part of the strata alluded to in M. Kutot'a
paper (p. 4 of the separate copy).
We will divide the " tubulation sableuse " as 31. Rutot
has done, into three portions, which I would term, respectively, the central cylinder, the tuberculous layer, and the
the two former being proper to the
concretionary crust
fossil, and the latter derived from the deposit in which it is
imbedded.
;

—
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—This, which

is

structureless

and com-

posed of quartz-sand more or less agglutinated together by
semicrystallizatlon into the form of quartzite, may be circular
or oval

(fig. 8, a) in the transverse section, thus
general shape in this respect. The largest fragment of the former that I possess, when extricated from the
tuberculous cnist, is 10 centims. long and 8 millims. in
diameter throughout, so that there is no diminution in size
from one end to the other (fig. 5) and each end having been
truncated by fracture in this as well as in all the other fragments sent to me (which so far are alike), shows that none of
them possess the natural extremities of this form, which, from
what has been premised, in the typical specimen, as well as
that which will be presently mentioned, shows at least that,
in its natural state, one end is reduced to a point.
The surface of the circular form presents a trapezoidal or quadrangular
subcircular reticulation of grooves, which surrounds the cylinder and in the most perfectly formed portions has a scaly
appearance, in Avhich the interstices are equal, having two
angles opposite and longitudinal, and the other two opposite
and transverse, with a distance of 7 millims. between each of
the " two angles " and a convex area respectively (fig. 5, a).
With the exception of this form varying in diameter with age,
Not so, however, with the oval or
I can state no more of it.
compressed form, which is lobed or segmented longitudinally,
18 centims. long and 8 by 15 millims. in transverse diameter
(at least such are the dimensions of my best specimen,
fig. 2, c c)
for although truncated by fracture above like the
rest (fig, 2, d), it terminates below or behind in a naturally
pointed extremity (fig. 2, e), and presents throughout its
whole length a linear centi'al groove (fig. 2, g), from the
anterior portion of which (in fig. ^,ff) the remains of several
smaller grooves in succession, at equal distances of about a
centimetre each, may be seen extending outwards, backwards,
and downwards, resembling altogether, in position and direction, the dorsal vessel and its lateral branches in an Annelid,
unless the latter be likened to the grooves between the segments.
Branched form. In another specimen of the same length
but of the " circular " form, truncated by fracture at each end,
and iiTCgularly sigmoid in its general course (fig. 4, cc), four
similar cylinders branch oflf from the main one in different
directions and apparently from different and opposite parts of
the main cylinder, each of which terminates, after curving
outwards for a distance of 3 centims., in an abrupt end
also truncated by fracture, but rather of a compressed or oval

(fig.

7, o)

indicating

its

;

;

—

in the

Environs of Brusseh.

385

form, fi-8 millims. in its longest diameter (fig. 4, ddd).
Alter this, viz. 7 centims. further on, two other cylinders of a
similar kind branch off in different directions (tig. 4, </), in
all six
but as, in each instance, one passes out behind, it
cannot be represented in the drawing while the main cylinder in its course also presents several nodular excrescences
whicli look like the gemmiparous commencements of more
This specimen has very much the apbranches (tig. 4, e).
pearance of both the circular and compressed cylindrical forms
conjoined
that is, the former embracing the latter ; but
the whole was encased within one and the same tuberculous
layer, sending off processes to cover the branches respec;

;

—

tively.

Here it should be observed that although the branching has
not been observed in any Annelid of the present day, still
the process of gemmiparous reproduction is not altogether
absent in the Annelidans (ex. gr. Nais cirrhatuld)^ in
which, it is time, the anterior segments here and there pass
into heads successively, while those in the intervals become the
Is it possible that a lateral instead
bodies of the new animals.
of longitudinal multiplication could have taken place in the
older Annelidans, although hitherto not found in recent ones ?
Again, although our knowledge of what is going on at the
present day is the best interpreter of what has taken place
during past ages, still the amount of this interpretation must
be in proportion to the amount of that knowledge
and
although many fonns have existed in past ages whicii do not
exist at the present day, and vice versd^ there are modifications on both sides which can easily be admitted without
doing violence to the principle first enunciated. May it not
have been so here, viz. that a branched gemmiparous Annelid
may have previously existed ?
While, however, there is a great differTuberculous layer.
ence in the form of the " central cylinder" and its varieties,
;

—

oval, and branched, all are without exception
surrounded by the same kind of tuberculous layer (fig. 1, aaa^
fig. 2, bbb^ &c., also figs. 6, 7, and 8, b) ; and this, although
coiTCsponding internally to the surface of the cylinder, is
deeply pisiform externally, where it is in contact with the
"concretionary crust" of sand derived from the deposit in
which the " tubulation " is imbedded (fig. 2, a a a, and figs.
viz. circular,

7

and

8, b b).

Its composition,

where

solid

and

still

united or

with the cylinder (figs. 6, 7, and 8), is the
same as that of the latter, viz. almost purely arenaceous, indicative of its having been part of the animal itself; but in most
instances this material has become so friable that the whole
in direct contact
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of the disintegrated grains mixed up with isolated fossil
sponge-spicules in a beautiful state of preservation, which
cover it, as will be seen hereafter, can be shaken out of the
" tubulation," leaving its mould only between the cylinder
and the concretionary crust of sand outside (fig. 2,b bb). It is
therefore to this mould or impression of the pisiform sui-face
left in the inner side of the concretionary crust that we must
chiefly look for the exact form of the pisiform surface of the
tuberculous layer and here we shall find a cancellated appearance that, in the form and dimensions of its scale-like divisions, where most symmetrical or perfect^ indicates a surface
exactly like that on the central cylinder already described
(fig. 4, f\ and fig. 5, a), only that the grooves between the
pisiform tubercles are much deeper, and therefore the convexities of these eminences (that is, of the interspaces) much
more prominent, so as, indeed, to present the general tubercular pisiform character mentioned (figs. 6, 7, and 8).
Thus
the average distance, perhaps, between the summit of the
pisiform eminences and surface of the cylinder is about a
centimetre (fig. 2,/) and this gives the thickness of the tuberculous layer, which varies very much according to locality and
circumstances, being least in thickness pesteriorly or round the
pointed end (?tail) of the cylinder while the grooves between
these eminences in many cases reach down nearly to the central
cylinder, with which, as before stated, they are in direct contact
and in one specimen that I have, some of the
(figs. 7 and 8)
lateral eminences are conical, one centimetre long, and project
outwards on both sides at right angles to the compressed
cylinder (fig. 2,/), still further giving it the appearance of an
Annelid ; while another specimen of the " compressed" cylinder presents a lobate or segmented appearance (fig. 3).
Nothing more need be stated of this
Concretionary crust.
than that it is derived from the deposit in which the " tubulations " are imbedded, and, although causing the latter to
assume different forms outside^ in no way indicates the condition of the interior (fig. 2, a a, &c.) ; hence the necessity of
breaking open this crust or case cautiously before tlie form
M.
presented by the fossil itself can be seen and described.
Vanden Broeck states that he has found specimens of the
''
tubulations sableuses " one metre in length, and that some
are pyriform, of which I have fragments of the outer case
only; but as the tuberculous layer and the concretionary
crust are by no means certain indications of the form of
the central cylinder, which may be either circular or oval,
it would be advisable to ascertain if the latter is in size and
shape like one of these that is, not pyriform. As to length,
;

;

;

;

—

—
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Lamarck states of AsperfjiUnm (tliat is, upon the fraf^mcnts of
A. vaginiferum brou-z;!!! home from the lied Sea by Savigny),
that " II doit avoir pkisieurs picds de longueur " (' Anim. sans
voK v. p. 430).
The fossil sponge-spicules so well
Fossil sponge-spicules.
selected and represented in the plate accompanying M. Rutot's
excellent paper [op), et loc. cit.) are, for the most part, in a
detached and fragmentary state, consisting of an indefinite
number of kinds and forms from as many different sponges,
mixed up with the tests of minute Foraminifera, fragments of
minute Echinodermata, the disks of Diatomacea;, and grains
of quartz-sand, all of which occupies the intervals between
the pisiform eminences of the tuberculous layer and between
their summits respectively and the concretionary crust
that is,
coats the former generally (fig. 8, c),
the tuberculous layer
itself, as before stated, having been observed, where still adherent to the central cylinder (fig. 6 i), to be composed of the same
quartzite material as the latter.
Hence the mixture of spicules &c., which is nearly the same in each " tubulation " (as

VertJibres,' ed. 1818,

—

—

—

have ascertained by examination, having carefully kept that
belonging to each separate), must have been gathered up by
the surface of the tuberculous layer, and that, too, with a partiality for such material, as it does not exist so plentifully in
the deposit in which the tubulation is imbedded, as testified
by the composition of the concretionary crust. At the same
time, as the accumulation of spicules &c. must have been
going on more or less ^;ari passu with the growth of the
tuberculous layer, the latter might also have been more or less
composed of such material.
To describe the sponge-spicules in detail (which, being
detached in the friable material, are easily picked out with the
point of a hair-pencil) would occupy more time than I now
have at my disposal and therefore I shall premise the few
observations I may have to make on them generally with the
statement that, after repeated efforts, I have not been able to
find anything more important in this respect than is contained
in the plate accompanying M. Rutot's paper hence constant
allusion will be made to his figures.
Hexactinellida. Among the fragments of the siliceous
I

;

;

skeletons of the Vitreohexactinellida there are, at least, two

forms (Rutot, pi. iii. figs. 31-34), one of which is nmch more
abundant than the rest and this presents the lantern-like or
octahedral form of the knot of Myliusia Grayi (' Annals,'
1877, vol. xix. pi. ix. fig. 10, &c.), but so far different that
the fibre between the knots is microspincd, and the spines,
instead of being scattered irregularly over the fibre as in M.
;

—

.
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Grayi^ are gathered into short, broken, circular lines.
(This
form is equally common to the Ventriculites and Gceloptychium,
but with long spines)
LiTHiSTiNA. Among the remains of the siliceous skeletons
of the Lithistina, which are by far the most abundant and
most perfect in species and different forms of spicules respectively (Rutot, figs. 9-11, 22-26, 43, 45, and 46), is one (fig. 9)
which is very like the surface or dermal large spicule of
Corallistes [Dactylocalyx) Bowerhanhii while the more complicated stellate forms (figs. 43, 45, and 46), each of which
has a short pointed vertical shaft, indicative of its surfaceorigin (generally broken off), are equally numerous, varied,
]

and beautiful in their forms.
Geodina. Small siliceous balls (Rutot, figs. 36 and 37),
" zone-spicules " (figs. 12, 13, and 20, 21), " forked " and
"anchor-heads" respectively (figs. 16-18), and "body-spi(figs. 1-4), indicate the presence of Geodia, as well as
that of Stellettina, of which, respectively, there are, in all
That form of
probability, the remains of several species.
" zone-spicule " (figs. 20 and 21) which has a curved shaft in
addition to produced furcate arms expanded florally and frequently veiy unequal in length, abounds also in the Upper

cules"

Greensand of Hal don Hill, near Exeter, to which, together with
the other spicular elements of Geodia, I have given the name
of Geodia haldonensis ('Annals,' 1871, vol. vii. pi. x. figs. 67
and 68). It is equally common also in the cavities of English
chalk-flints but I have never seen any sponge of the present
day bearing the zone- or large furcate spicules like it ; so this
species may have ceased to exist.
DoNATiNA. The globo-stellates of two kinds of Donatia
appear to be present^ as indicated by their forms respectively
of which fig. 35 is one ; and the other is like the globo-stellate
of the present day in D. lyncurium^ which is also common in
the cavities of the chalk-flints in England.
Ophioehaphidites is also common here (Rutot, figs. 5
and 29), as well as in the Upper Greensand of Haldon Hill,
and existing at the present day ('Annals,' 1876, vol. xviii.
;

p. 458.)

DiATOMACE^. The disks of a cycloid diatom are very
abundant (figs. 38, 39, and 39 a, h), presenting two forms, viz.
one simple like a flat drum, and the other the same, but with
depressions on it, in the form of a " Maltese cross," extending
from the centre to the circumference on both sides, in such a
way that the prominent or raised parts on one side correspond
to the depressions on the other, thus giving the edge, when
viewed laterally, an undulated appearance like Cychtella
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Kiitzingiana^ which, according to Smith (Synop. Brit. Diatom,
i. p. 27, pi. V.
fig. 47), is sometimes simple like a flat
drum and at otlier times undulated, as above stated of the
fossil diatom.
This undulation is not uncommon in the frustules of the DiatomacoH;, ex. gr. Actinocyclus tmdulatus and
Cymato2)hura,
Besides the presence of this diatom in great
numbers, there are fragments of beaded strings very like those
of Melosira, often, when the moniliform divisions have become
separated, simulating the siliceous balls of a Geodia^ which
they exceed greatly in number.
I have not seen any spicules of the genus of fossil sponges
to which I have given the name of " Monilites^^'' so common ia
vol.

the

Upper Greensand

of Ilaldon Hill (' Annals,' 1871, vol. vii.
44-47), and common also under the " acuate and
short-shafted three-armed headed forms," respectively, in the
cavities of the chalk-flints in the south of England (' Annals,'
1874, vol. xiv. p. 253), also present in the remains of the
chalk in the north of Ireland (Wright, Belfast Nat.-Hist.
Club Report,' 1875, pi. ii. figs. 4 and 5), unless M. Rutot's
fig. 21 be one.
Nor have I ever seen any recent sponge
bearing spicules of this kind.
Having thus described the " tubulations sableuses," we
pi. ix. figs.

'

arrive at the consideration of what they originally were
and
here we must, to a great extent, depend on inference and conjecture.
In the first place the vertical position of these fossils (some;

times, according to M. Vanden Broeck, "1 m^tre" in length),
with their small end or tail downwards, in an arenaceoiis
deposit, together with the tubular form, is more characteristic
while the forms of
of an Annelid than of any other animal
the internal structures respectively are still more characterisTo assume that any invertebrate,
tic of this kind of animal.
such as a sponge, continued living during the time that a
"nig^re" of this arenaceous material was being deposited,
seems impossible, while an Annelid, or AspergvUum, indeed,
might bore down this distance in a very short period.
Again, the central cylinder and its markings are almost
identical in form, size, and composition with those of Trachyr
derma serrata^ Salter (Quart. Journ. Geol. Soc. Lond. vol. xx.
parts, no. 79, Aug. 1, 1864, p. 288, pi. xv. fig. 9, a, 5),
common in the Silurian quartzite pebbles of this beach (BudBut then the tubes or cylinders
leigh-Salterton, Devon).
here are aggregated, while the " tubulations sableuses " ap;

pear to be solitary.
In the oval or compressed cylinder, too, we have the lobular
form indicative of original segmentation, and the linear depres-

Ann.

&

Mag. X.

Hist.

Ser. 4.

Vol. xix.
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median line extending throughout the bodj, resembling that of tlie dorsal vessel of an Annelid, together with
a similar appearance of the lateral branches in one part, if
they are not due to the grooves of segmentation, and, lastly, a
while the typical specimen, iirst described, preconical tail
sents a cylindrical form of the same size in the upper half
and inflated in the lower one, with the anterior extremity
the core or axis
truncated and the posterior reduced to a ])oiut
consisting of a distinct cylinder and the surface tuberculated.
But, although the axial cylinder when extricated from the
tuberculous layer, is almost exactly like tliat of Trachyderma
serrata, what are we to deduce from the all-enveloping tuberculous layer itself and the circular cylinder with branches ?
To me they are without analogy, although the rest of the
facies, together with their having, in some instances, gone
down into the arenaceous deposit a whole metre in length, is
characteristic of an Annelidan type and habit.
Phillips instituted the genus TracJiy derma (Mem. Geol.
Survey, vol. ii. pt. i. p. 331, pi. iv. figs. 1-4) for two species, viz.
2\ coriacea and T. squamosa.
Of the former it is stated that
the rings on the cylinder are "protuberant or tubercled
(fig. 1), and of the latter that they " rise at regular distances
into short small cariniform pi*ojections " while Salter {I. c.
fig. 9, a) shows that the Budleigh-Salterton (Silurian) fossil
possesses the remains of a series of inclined conical lateral
So that in the latter there was
processes arranged serrately.
something beyond or outside the central cylinder, which centi-al cylinder, as in the common earthworms [Terricold)
probably represents the alimentary canal only, i. e. without the
annulated integument, while the tuberculous layer might have
been analogous to the branchial tufts in Arenicola piscatorum
among the Dorsibranchiata.
Be this as it may, under the circumstances it seems best to
consider this fossil, provisionally, as a new type of Annelids,
for which I would propose the name of Broechia^ after M.
Ernest Vanden Broeck of Brussels, who has taken such trouble in sending me the specimens.
The genus would then
stand thus
sion in the

;

—

;

^

:

Genus Broeckia.
Broeckia hruxellensis.

(PI.

XVIII.

figs.

1-8.)

Fossil cylindrical, truncated in front, abruptly pointed or
conical behind, tuberculated on the surface
upper half equal
lower half gradually inin transverse diameter throughout
flated towards the middle (PI. XVIII. fig. 1).
Composed of a
;

;

tn the
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by a tuberculous layer cylinder
compressed (oval) in transverse section
the
former ])rcscntin<^ on its surface a corrugated reticular lineatiun, whose interstices, clon*^ated transversely, arc, where most
regular, trapezoidal
the latter, or compressed turm, lobed or
segmented longitudinally, and presenting a median linear
depression, extending from one end to the other, with similar
depressions at equal distances laterally extending outwards,
backwards, and downwards. Often branched. The whole
surrounded by a tuberculous structure whose surface is unequally ]>isiform, and whose crevices or intervals between the
central cylinder surrounded

circular

;

or

;

;

down nearly to the central cylinder.
Pisiform tuljercles, where most regular, presenting the same
kind of trapezoidal arrangement as that seen on the surface of
the cylinder, only much exaggerated, with a tendency to subpisitVirm projections reach

division by inflection of the sides, through whieh the trapezoidal form becomes more or less obliterated
jjisiform tubercle
sometimes conical and extending outwards at right angles to
the cylinder laterally (fig. 2, /") ; the whole incrusted Avith a
layer of fossil sponge-spicules of different forms and belonging
;

to many different species, chiefly fragmentary and mixed up
with minute Foraminifera, the remains of minute Echinodermata, cycloid Diatomacese, and quartz sand.
Size variable,
about 20 centims. in length central cylinder variable below,
2 centims. in diameter tuberculous crust about a centimetre
thick towards the centre and upper part, less towards the tail.
Branched form equally invested by the tubercular structure,
which is prolonged upon the branches respectively. Composition varying with the situation, /. e. either entirely of
quartz sand, or calciferous quartz sand or argillaceous quartz
;

;

sand.

Formation. Etage Bnixellicn or Mid-Eocene.
Locality. Environs of Brussels.

Ohs. The presence of the sponge-spicules and other minute
organisms is, of course, contingent upon their presence in the
sea-bottom when the animal was growing.
Thus in some
specimens, stated by j\[. Vanden Broeck to have come from a
fine sandy argillaceous deposit in the Lower Eocene ("' Sable
which, from
Ypri^sien (niveau du London Clay) h, Luttre")
their form, appear to me to be identical with the " tubula-

—

sableuses " of the t^tage Bruxellien or Mid-Eocene
about Brussels there are no remains of spicules or any other
organism that I can see while the composition of the fossil,
being exactly that of the deposit in which it was imbed<lod, as
well here as in the quartz sand, seems to indicate that the
latter must have been composed of some soft and perishable
tions

—

;

27*

;
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for if it had been hard and calcareous like
organic substance
that of coral, it could not have been replaced by the quartz
sand of the deposit. Of course, also, the variety of specimens
from which the above characters have been taken is limited,
and therefore open to alteration by those who may have
the opportunity of observing an unlimited number on the
;

spot.

Lastly, as regards the presence of sponge-spicules being
Had
indicative of that of distinct species of the Spongida.
this been the case, in the first instance, viz. where the spicules

had heen formed hy the sponge itself] they would have been all
On
of one kind, more or less entire and regularly arranged.
the contrary, they are of fifty or more different kinds and
forms belonging to as many difierent species of sponges,
nearly all more or less fragmentary and thrown together
Still this heterogeneous assemblage, inmost confusedly.
cluding all sorts of other minute organisms, might be exactly
the case with the arenaceous sponges (ex. gr. Dysidea) which
do not form their own spicules, but, for the sake of obtaining
solid material for their skeletons, take in every thing of
,

But this is
kind that impinges upon their surface.
done by the Dysidea in a massive, amorphous, lobed form,
while the tuberculous layer of the " tubulation sableuse," as
before stated, has, where most regular, a defined pattern on its
surface, is chiefly composed of pure quartz sand like that of
the cylinder and surrounding deposit, and is only coated by a
layer of the spiculiferous heterogeneous material mentioned.
Like, therefore, as the cylinder and its tuberculous crust in
Broeckia hruxellensis is to a fossil sponge of this form, the
detail is totally opposed to such an inference.
Considered apait, however, the great number of these sj)icules thus brought together, their variety, state of preservation,
and the easy way in which they are extricated from the friable
material Avith which they are combined, render them a
striking and valuable records of the orders and species of
the Spongida which existed at that epoch and in this locathe

lity.

EXPLANATION OF PLATE XVIIL
tlie natural size, and in their
outline almost facsimiles of the objects themselves.

N.B. All these representations are of

Fig.

1.

Fig.

2.

Broeckia hnixellensis, nov. gen. et spec, divested of the concrea a, tuberculous layer ; 6, central cylinder ; c,
tionars' crust,
posterior or pointed extremity.
The same partly covered by the concretionary crust, which has
been split open to show the interior, a a, concretionary cruet
bhhh, mould of the tuberculous layer left in the concretionary
:

—
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crust ; c c, central cylinder (compressed or oval form) rf, fractured anterior extremity oi the same; e, posterior extremity or
tail more or less covered by the tuberculous layer;
f, eminences
of the tuberculous layer of a conical form attached to th<' central
cylinder, amulid-lilie </, central lou^ntudiual depression simulating dorsal vessel ; h, commencement of a
gemmipai'ous
branch.
Fig. S. The same frajrment of a central cylinder, broken (compressed
form to show its ? sefjrmented appearance, &c. a a, remains of
concretiomiry crust b b, nu)uld of tuberculous layer therein
cc, portions of tuberculous layer adherent to the cylinder;
dd, central cylinder, showiny the sefrmented appearance; e,
central long-itudiual depression simulating' position of dorsal
vessel
ff, lateral linear depressions simidating positions respectively of lateral vessels or seg^mental grooves
line of
ff,
fracture; /<, portion whose other side is represented in tig. 0.
branched form, a aaa, concretionary crust b bb by
Fiff. 4. The same
casts and moulds respectively of tuberculous layer; cc, P parent
circular cylinder; dddd, branches truncated respectively; e,
? gemmiparuus projection or commencement of new brancli on
circular cylinder /, form of the cells of that portion of the concretionary crust taken off y, where these cells (
i)ioidd of the
tuberculous layer) are most regularly formed ; h Ii, compressed
cylinder.
This specimen looks as if the circidar branched cylinder (c c)
were in contact with the compressed form (h A), all of which was
enclosed within one and the same tuberculous layer, which was
prolonged sheath-like upon the branches respectively.
Fig. 5. The same central cylinder (circular form) divested of the tuberculous layer to show the tran.sverse reticular lineation. a, form
of depressed reticular lineation with slightl}' raised or convex
interstices (scale-like) "where most regular.
the other side of that portion of fig. 3 marked " A,"
Fig. 6. The same
to show the form of the tuberculous layer when divested of the
concretionary crust and still adherent to the central cylinder.
a, central cylinder (compressed form) ; b b, tuberculous layer
c c, situation of sponge-spicules.
Fig. 7. The same: transverse section of a central cylinder (circular
form), and its tuberculous layer divested of the concretionary
crust, showing the relative position of the two former,
a, central cylinder
Diagram.
b, tuberculous crust.
Fig. 8. The same transvei-se section of a central cylinder (compressed
form), to show the same,
a, central cylinder
b b, tuberculous
layer ; c c, incrustation of sponge-spicules &c.
;
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Revision of the Lepidopterous Geniis Cleis, with
By ARTHUR G. BuTLER,
Descriptions of the neio Species.

F.L.S. &c.

The

is nearly allied io Callidiila, Tyndaris, ami
These four genera appear to me to be an aberrant
group of the family IIy|)si(la\ and should be placed between
the true llypsid;e and the Melaincrida\

genu.s Cleis

Cleosiris.

;
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The following is a list of the species hitherto described or
represented by specimens in the collection of the British
Museum.
Cleis dicliroa.

1.

Damxas

dichroa, Boisduval,

Vov. de

1'

Astrolabe,

i.

Lep.

p. 260.

n.

3

(18.-32-35).

CoU. B.M.
llyso\ [Wallace).
Originally described as coming from "Offack and Bourou."
The chief peculiarities of this species consist in the orange
band of primaries commencing at the base of the costa as a
slender border, and the uniformly brown secondai'ies.
Cleis arctata^ n. sp.

2.

primaries with a
Allied to the preceding ; purplish brown
fulvous band, beginning very narrow at the middle of the
costal margin and terminating on the outer margin, the lower
half of which it occupies its inner edge iiTCgularly excised,
secondaries with a narrow
its outer edge regular and oblique
fulvous marginal band, which fades away before reaching the
apex ; fringe brown underside clearer and brighter in colour
the band of primaries commencing at the base of costa, which
it borders to the centre ; its inner edge also regularly serrated ;
the band of secondaries also tapering off gradually, not obscured as on the upper surface body below bright ochreous.
Expanse of wings 1 inch 4 lines.
Type, B.M.
Ke Island ( Wallace).
This is a very well-marked species.
:

;

:

:

:

Cleis evander.

3.

Papilio evander, Cramer, Pap. Exot. iv.

Amboina and Ceram
Quite distinct from
placed it.
4.

pi.

cccxxxi.

figs.

F,

{Wallace).
C. melaxanthe^ with which

G

(1782).

Walker

Cleis propinqua^ n. sp.

Allied to C. evander^ but with the bands wider and deeper
Expanse
in colour, that of secondaries nearly twice as wide.
of wings 1 inch 5 lines.
Type, B.M.
Celebes ( Wallace).
?
cJ , Temate
local representative of the preceding species.
;

,

A

5.
Cleis plagalis, Felder,

Aru.

Cleis plagalis.

Reise der Nov. Lep.

iv. pi. cvii. fig.

22 (1874).
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Cleis.

Cleis erycinoides.

6.
Cleii

the

Felder, Reise der Nov. Lcp.

iv.

pi.

cvii.

fig.

23

(1874).

B.M.

Temate (HW/ace).
7.

Cleis fasciataj n.s\).

primaries crossed beyond
purplish brown
?
the cell by a rather narrow oblique orange band, from the
subcostal nervure to just below tiie second median branch,
both margins of this band irregularly serrated secondaries
crossed by a slightly broader discal band, its inner edge

Above deep

.

;

;

sinuated between the nervures to the radial vein, above which
the band i.s slightly broader to the second subcostal branch,
whence it tapers to near the costa palpi orange, spotted with
black wings below with the band of primaries wider towards
the costa than on the upper surface; a continuous submarginal
lilac line; pectus and legs orange, venter with a central longiExpanse of wings 1 inch
tudinal pale ochreous stripe.
;

:

6

lines.

Type, B.M.
Ternate(IFrt/^ace).
Readily distinguished from the preceding by the position
and width of the orange bands, that of the primaries crossing
the wing just beyond the discoidal cell, that of the secondaries
havhig the brown border beyond it of double the width.
8.

Cleis ai'uana, n. sp.

immediately
band from the
subcostal to the first median branch secondaries crossed from
the inner margin to the first subcostal branch by a broad in-e-

Above chocolate-brown

beyond the

cell

by

;

primaries

crossed

a rather broad ochreous
;

gular terminally tapering ochreous patch, its central area
almost circular wings below with the ochreous areas paler
and clearer ; the basal half of costa in primaries orange ; a
dot in each of the discoidal cells and a squaraose subapical
Expanse of
spot in primaries lilac ; body below ochreous.
wings 1 inch 6 lines.
Type, B.M.
{Wallace).
In coloration above this is most like C. versicolor in the
position of the band of primaries it agrees best with C.fasciata.
:

Am

;

9.
Cleis versicolor, Felder,

Dovey {Wallace).

Cleis versicolor.

Reise der Xov. Lap.

iv. pi. cvii. tig.

24 (1874).

B.M.

In the coloration of the under surface this species some-
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in structure, however, it agrees
with Cleis. I believe the Aqoni's lycanwides of Felder to be
a slightly aberrant form of Gleosin's, to which genus the folC. erycinoides (of Walker), C.
lowing species are referable

what resembles CalUdula

;

anchoraj C. Felderij and C. cataviita.
10.
Cleis posiicaUs,

Cleis posticalis.

Guerin, Voy. Duperrey, Atlas, Ins.

Damias melaxanthe, Boisduval, Voy. de 1' Astrolabe,

pi. 18.
p.

f.

5.

260. n. 2 (1832-5),

B.M.
Duke-of-York Island {Rev. G. Brown).
Our example was recently presented to the collection by F.
Du Cane Godman, Esq. The allied genus CalUdula contains
four species, C. petavius, C. abisara, C. sakwii, and C.Jucunda'j
the genus Tyndaris, T. erycinata (the male of which is
figured by Felder as that sex of his T. loitifica) and T.
Icetifica.

The Damias elegans of Boisduval is probably congeneric
with the Xyctemera suhasjjersa of Walker, for which, thereN. suhaspersa,
fore, I shall provisionally retain the name.
although coloured somewhat like Secusio annulata, has long,
slender, filiform antennae,

XXXIX. — On

and

is

more nearly

allied to Cleis.

the^lsderidsd of New Zealand.

By

D. Sharp.

In this paper I have put together descriptions of all the
beetles belonging to the family Elateridte I have been able to
Zealand, and have indicated their strucprocure from

Xew

tural characters in a manner which, although very imperfect,
will, I believe, allow the names and affinities of most of the

species to be determined without much difficulty,
I have included under the Elateridaj four or five species of
Eucnemida? for though several able entomologists consider
the Eucnemidse to be a distinct family, I am unable myself
;

them such so long as the present extension is
granted to the Elateridas. The Eucnemidee, in fact, possess
no point of real distinction from the Elaterida3 the form of
the head (which is usually relied on to separate the two famifor it undergoes various
lies) is not a sufficient character
modifications in both the Eucnemidte and Elateridfe, and in
some species of Eucnemida its structure is more different from
that of the typical members of the family than it is from that
Taking the term Elaterida3, then, in this
of the Elateridse.
wide sense, I have been able to distinguish about sixty-two
to consider

:

;

1

;
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species (one of these species, however, is from the Chatham
Islands).
This must be considered a large number; for in
Great Britain we have only sixty-six species ; moreover the

number

New-Zealand species will probably be greatly
Indeed there exist already two species which I
raster ias nigellus. White
have not been able to procure, viz.
(which is a Eucnemid), and Elater luteristrigotus of the
same author. I have satistied myself as to the names of the
previously described species by an examination of the type
specimens in the collections of the British Museum and E.
W. Janson, Esq.
These sixty-two species may, it appears to me, be arranged
in twenty-one groups or genera
and though I have wished
very much to avoid making new generic names, I have
unfortunately been obliged to propose such in the case of
eleven of the groups these names are Thoramus^ Amphij}Iafi/s, Pansjxeiis^ AglophuSj Lomemns, Mecastrus, Parinusy
of

increased.

D

;

;

Geraniis, Prof elater , KeocJiaris^ TaJera.c.
I must give an explanation of the terms I have used in
describing the structure of the head.
By the terra forehead I
mean all the upper surface of the head except the anterior
part, and this latter I call the clypeus. It is this anterior part
that undergoes so much variation in the family
sometimes it
is abruptly deflexed so as to be placed quite at right angles to
the forehead, and is sometimes even more or less bent inwards
under the forehead, while in other cases this clypeus appears
to be merely an extension forwards of the forehead in quite
and in such cases it is often not easy to
the same plane as it
trace the line of demarcation between the two.
By antennal
spaces I allude to the depressions in which the cavities or
points of insertion of the antennae are placed.
These antennal
spaces are situated in the outer portion of the clypeus ; and
when they extend inwards they occu})y more or less of its
Lacordaire called these spaces in
space and so alter its form.
the Buprestidse " antennary cavities ;" but that term ought, I
consider, to be used for the actual depression or cavity in
which the basal joint of the antenna is inserted. He considered these " antennary cavities " to be of great importance
for the classification of the Buprestidifi, but to be unimportant
in the Elatcrida\ In this latter point I think he was mistaken
the antennal spaces appear to me to be of much importance in
the Elaterida3 as well as in the Buprestida3.
As points of general interest, it may be remarked that these
sixty-two species of New-Zealand Eiaterida^ show great
variety of structure, and yet that they indicate a very isolated
fauna.
All the species are peculiar to these islands, except one
:

;
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or \\\o that have probably been introduced from Australia by
moans of the commercial communications between the two

countries ; but, as a whole, I am inclined at present to the
opinion that the relationship of the fauna (I speak here only
of the Elateridffi) is nearer to that of Chili than to that of any
other country, and that after Chili Australia must be ranked
as offering the next greatest affinity.
The forms I have described under the generic name of
Protelater are of great interest from the peculiar structure of
their head, which is of so unspecialized a character, that with
but little modification it might be transformed into the head
of a Throscid or Eucnemid; while at the same time it is satisfactorily connected with the other Elateridre, T consider, by
another series of New-Zealand species here described under
the generic name of Gevanus.
Now, as the modifications in the formation of the head offer
the most important basis for a classification of these insects
(Elateridre, Eucnemida^, Throscid^), we might seem entitled
to come to the conclusion that Protelater is a primitive form
or synthetic type.
If we do so, however, we are met with
this striking fact, that this Protelater does not show any near
approach in the structure of its head to the ordinary Coleoptera, but, on the contrary, is more different from them in that
respect than are many other members of the family (e. g.
Corymhites^ Lacon^ and their allies). If, then, we were to allow
ourselves to suppose that Corymhites and Lacon were descended
from such a form as Protelater^ we should be obliged to admit
that the process of evolution of their head has been one of
convergence to the average Coleopterous type, rather than one
of divergence from it.
Interesting as this result would be, I
do not think we are justified in attaching much importance to
it
for the homologies of the parts of the liead in different
groups of Coleoptera is a question that has scarcely been
touched ; and if, as it is supposed, the head of an insect consists
of three or more coalesced segments, each of which segments
is itself composed of numerous parts, it is clear that the interpretation of the structure of the head in any one selected
coleopterous form must be a very difficult one ; and with so
many parts to begin with, it would be very hazardous to conclude that two heads which should appear to be similar have
been arrived at by a similar series of modifications.
thanks are due to Captain Broun, of Tairua, and C.
M. Wakefield, Esq., now of Uxbridge, for the most important contributions to the material from which I have drawn up
;

My

til is

paper.

—
Mr.
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TltdnuHiis Wakejiehl i, n.

1.

T. nigor,

(he

ii[t.

sat nitidus, bri'vitor ot fr(|Uiiliter fusco p\il)cscens

thorace crchre pum-tuto.

aiifjulis

pro-

;

poBtcrioribuH hand divergeiitihus

;

aqualibus, subtiliter puiictatis,
antonniH articulis sccimdo et tcrtio
apice suhrotundatis
brevibii;!, scd hoc (Hiam illo paulo longiore
sutura intercoxali
Long. 21i-:i0 m. m.
profunda.
I'lvtris subtilitor striatis, iiitorstitiis
;

;

This species is characterized by its comparatively large size,
uniform and even pubcscejice and punctuation, by the short
but yet not extrcnu'ly aljbreviatcd iivd joint of tlic antcnna3,
and by the front anterior angle of each of joints 4-10 of the
antennae being acute but not prolonged.
Oxford, Feb. 1873
Dry bush Christchurch
Ilokitika
Rangiora Akaroa, Dec. 19, 1874. The species varies considerably in size one .small specimen is marked in ^Ir. Wakefield's collection as found on a hill-top at Akaroa by Mr.
The species also occurs in the Northern Island, as
Fereday.
some portions of a specimen have been received by Mr. Lawson from his brother at Auckland.
I^Ir. Wakefield has brought back, in spirit, specimens of
the larva3 and pupa? of this species; these I describe below
Larva 38 m. m. long., 8 m. m. lat. (on 9th and 10th segments), of thirteen segments, including the head of these the
head is fuscous or pitchy, and the two folloAving segments
are more or less infuscate, the other segments whitish
the
2nd segment as large as the 3rd and 4th together, the 8th to
10th segments are the broadest.
Front of head deeply emarginate in the middle, the emargination furnished in front with
a band of cilia, and in the middle with a horny ])rominonce,
terminating in three short teeth, one of which is placed above
Antennae three-jointed *, and with a memthe other two.
branous probably retractile support, the apical joint very
Mandibles rather long^ acuminate, simjjle
slender.
u])per
surface of head with coarse but not very numerous punctures.
]\Iaxilla elongate, and furnished at the apex with a fourjointed palpus
labial ]}alpi two-jointed.
Dorsal segments,
especially 4-8, more or less piinctured, the punctures bearing
The 13th dorsal segment small, furnished toshort hairs.
wards the apex with rough, coarse, hard, brown tubercles,
each of which bears several hairs the apex is prominent on
each side, the prominence being surmounted by a robust
thirteenth ventral segment swollen at its
double tubercle
;

;

;

;

;

;

:

;

;

;

;

;

;

•

The

antennre of the Elaterid larvao are described by Perris and
Lacordaire as 4-jointf'd; but it seems tonietliat the supposed basal joint
is merely a membranous ])rojoction or support, and shows no (race of an
articulation at its base.
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base into a very large fleshy tubercle or false foot

:

the posi-

and the form of the venti'al segment cause
the apical segment to be directed upwards in the two specimens of this larva before me.
This larva in its general characters agrees with those of the
Elateridae described by Perns in the " Insectes du Pin maritime " (Ann. Soc. Ent. France, 1854)
but the dorsal plate
of the last ventral segment appears to be less divergent in its
structure from the other plates than is usual.
Pupa about 26 m. m. long, showing twelve dorsal segments besides the head, the first of which is quite of the form of
the prothorax of the perfect insect, but bears on each side of
the front a long slender tentacle the scutellum of mesothorax
very distinctly developed, the metanotum also largely deveThe dorsal plates of the hind body are distinctly
loped.
diflferentiated, the hind angles of the 3rd, 4th, 5th, and 6tli
segments being very prominent and hard
the membrane
between the dorsal and ventral plates of the 6tli segment is
elevated at its hind margin so as to form a kind of ear-like
cavity, which forms the anterior wall or protection of a very
deep depression at the outer side and base of the 7th segment,
this depression being limited behind by a strong elevation of
the terminal (9th abdothe dorsal plate of the 7th segment
minal) dorsal plate bears at its apex on each side two slender
spines, the upper one of which is short and simple, while the
lower one is very elongate, and bears one or two short spines.
On the under surface the trophi, antennae, legs, elytra, and
wings are very prominent. The hind body shows ten vention of this foot

;

;

;

;

tral plates

;

of these the seven basal ones correspond with the

dorsal plates, the 7th differing, however, considerably in form
from the others, it being much less transverse and greatly
rounded behind the 8tli plate is not so largely developed as
;

the corresponding dorsal plate, while the 9th and 10th plates
are small and protected by the projecting sides and apex of
the 9th dorsal plate.
The peculiarities of this pupa seem to be the peculiar structural fossa on each side of the base of the 7th abdominal
segment, and the presence of an exposed supernumerary ventral
In the perfect insect only five ventral segments are to
plate.
be seen a comparison of the pupa with the perfect insect
renders it evident that the 7th ventral plate of the pupa is the
5th or apical segment of the perfect insect thus the diminution
in the number of ventral segments has occurred at both extre:

;

—

the first and second plates having
mities of the hind body
disappeared at the base, while the 8th, 9th, and 10th at the
extremity have become internal.
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Mr. AVakcficld informs me that these larva? and pupa?
" were taken from a fallen log of matai or black pine, near
Chriatcliurch.
The larva? were abundant in the log. I cut
several perfect insects out of the same tree.
The larva is very
fierce
and one which I took home in the same box with a
;

larva of Prionoplu.s reticularis
2.

0.

nip;cr,

made

short

work of the

latter,"

Ochosternus Parry i^ Cand.

et ffiqualitcr, fere eparsim fusco
prothorace crebre fortitcr punctato, angulis poste-

sat nitidus, brcvitcr

pubescens

;

rioribus vix divergentibiis
ttqualibus,

subtiliter

;

elytris

punctatis,

subtiliter striatis, interstitiis

apice

subrotundatis

;

antennis

secundo et tertio brevibus, sed hoc quam illo paulo
longiore
intcrstitio meso-coxali angusto, sutura minus distincta.
Long. 17-21 m. m.

articulis

;

Thoramus Wakejieldi\
proportion
this difference
in form is accompanied by a greater approximation of the
intermediate coxa?, and a more complete suture between the
middle processes of the meso- and metasternuni. The structure of the antennas is similar in the two species.
Christchurch, found by Mr. Wakefield, but only three
specimens a fourth very small individual has been discovered
by Mr. Fereday in the same neiglibourhood.
Obs. Several specimens of this species are in Mr. Janson's
collection, named by M. Candbze " OcJiosternus Parryi $ ;"
This

is

s])ccie8,

smaller and

though closely

much narrower

allied to
in

;

;

but I have seen no specimen which would enable me to form
an opinion as to what form M. Candtjze considered to be the
male of 0. Parryi.
3.

Thoramus obscurus,

n. sp.

T. niger, sat nitidus, brcvitcr et ajqualiter fusco pubescens

;

pro-

elytris subtiliter striatis, interstitiis
thorace crebre punctato
antennis arsequalibus, crebrius punctatis, apice subrotundatis
ticulis secundo et tertio brevissimis, hoc quam illo paulo breviore,
articulis 4— Kb angulo apicali interne leviter producto ; interstitio
meso-coxali lato.
Long. 19-21 m. m.
;

;

is rather closely allied to Thoramus Wahejieldiy
this, in conjunction
smaller and less elongate in form
with the rather broad intercoxal space, the very abbreviated
third joint of the antenna;, and the evenly distributed pubescence, will readily distinguish it from the other allied torms ;
the false joint at the apex of the antenna? is rather elongate,

This species

but

is

;

and very distinctly marked off.
Found by Mr. Wakefield near Christchurch (three specimens?), and at Akaroa, Dec. 19, 1874 (one specimen).
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It is possible tliat this species

may

prove to be the male of

Tkoramus Wakcjicldi
Thoramus Feredayi,

4.

T. angustulus, niger,
fortiter

crebre

minus

punctato

;

n. sp.

nitidus, fusco pubescens
elytris

subtilitcr

prothorace

;

interstitiis

striatis,

a^qiialibus ct fere a;qualiter pubescentibiis, parcius piiiictatis, apice

antennis articulis secundo et tertio brevissirais,
Bubrotuudatis
articubs 4-10. angulo apicab interuo longius prodiicto intcrstitio
meso-coxab sat lato, sutura profunda. Long. 18 m. m.
;

;

This species will be pretty certainly distinguished by the
The pubescence of the upper surface is
above characters.
rather longer and more scanty on the thorax than it is on the
elytra and when the 2nd, 4th, and Gtli interstices on the latter
are carefully examined, it is seen that near the apex their
pubescence and punctuation are slightly more scanty than on
;

the adjoining ones.
Also found at Christchurch

by j\Ir. Wakefield, but only
two individuals.
At Mr. Wakefield's request I have named this species in
honour of R. W. Fereday, Esq., of Christchurch, N. Z., by
whom several of the Elateridee communicated to me by Mr.
Wakefield were captm-ed.
5.

Elater IcevithoraXj White.

prothorace parce fortiter puncad apicem obsoletis, interstitiis parce punctatis, ingequabter pubcscentibus; interstitio mesocoxab prominulo, sutura obUterata. Long. 15-19 m. m.
Mas antennis elongatis, articubs secundo et tertio brevissimis, 4-10.
apicibus internis longe produetis.
Fern, antennis sat brevibus, articubs secundo et tertio brevibus,
4-10. apicibus internis acutis sed vix produetis.
E. niger, nitidus, parce pubescens
tato

;

;

elytris subtiliter striatis, striis

The prominent intercoxal space and the complete amalgamation of the middle meso- and metasternal processes, readily
the structure of the
distinguish this species from its allies
apex of the elytra, which are not acuminate, will at a glance
prevent its being mistaken for Elater acutipenms and its
;

allies.

at Wellington by Messrs. Fereday and Wakefield,
Feb. 1868 and Feb. 1875, and sent by Mr. Edwards
under the number 1338, but without special locality.
Obs. Elater punctithorax, White, is to be sunk as a
synonym of this species, according to my notes made when

Found

in

examining the types

in the British

Museum.

—
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Group 1. The follow iiig are the structural characters Ijy
which species Nos. 1,2, 3, 4, and 5 may be identified
Forehead quite straight in front, slightly overhanging the
:

perpendicular clypeus, so that a very distinct step exists
between the forehead and the labruni antennal sj)aces very
antennie with joints 2 and 3 but little
small, broadly separated
developed, 4—10 always at least serrate internally, sometimes
"with anterior internal angle much prolonged, 11th joint with
a more or less distinct terminal appendage or false joint.
Mesosternal cavity and its suture with the metasternum variable.
Tarsi simple and linear, the 4th joint rather long, though
coxal plate of
a good deal shorter than any of the others
hind coxa^ -well-developed throughout, its trochanteral portion
quite twice as long as its femoral.
Elytra not acuminate.
Species of large size.
The nearest ally I can point out for these species is the
Chilian Z>mca«Mrt nigra, 8olier. CandJ^ze locates this Chilian
insect in liis subtribe Elaterltes.
Only one of the five NewZealand species I am alluding to was known to this writer,
and in his work it is placed in the
viz. the Ochostermis Parry i
subtribe Ludiites, being associated with the Elater zealandicus
This, however, is certainly
to form the genus Ochosternus.
erroneous; for the form of the front of the head of Ochosternus
Parryi will not allow it to be either correctly associated in
one genus with Elater zealandicus or located in the Ludiites.
On the contrary the species appears to me to be, as I have
;

;

;

)

Diacantka ni(jra, from which it differs by the
more largely developed antennae, by the more elongate clypeus,
and by the more raised borders of the mesosternal cavity.
The five New-Zealand species agree in most respects but
said, allied to

;

Elater hevithorcuc departs considerably from the other four
species by its much-raised mesosternal cavity, and by the
nearly obliterated intercoxal suture.

6.

Metahlax Broum\

n. sp.

M.

colore variabilis, elongatus, nitidus, ina^qualitcr albido pubescens prothorace anguhs postcrioribus divergentibus, intra latera
;

dopresso, dense punctato, et evidonter sparsiin pubesccntc, medio
elytris apice acutis, obsolete striatis, innitido fere impunctato
terstitiis altemis magis pubescentibus, tertio ad basin Icviter
;

sutura iutcrcoxali omnino carena
prominulo
tarsis articulia
2-4. subtus apicibus membranaceis sod \ix prolongatis. Long.
;

23-25 m.

;

ra.

The acuminate elytra and the entire absence of any suture
between the middle coxa? at the junction of tiie meso- and
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metasternal processes, taken together, readily distinguish this
species from all the others yet known from New Zealand.
The pubescence is very easily removed, and specimens are
sometimes nearly completely denuded.
The colour varies
greatly, from nearly black to nearly red.
This species is apjiarently confined to the North Island ; and
the only exact locality I can mention is Tairua, whence two
specimens have been sent me by Captain Broun.
Ohs. The specimens I have seen in the collections of the
British Museum and Mr. Janson show that both White and
Candfeze mixed this species with the following one under the
names oiElater acutipennis and Blax acutipennis respectively;
but, forming my opinion from White's description and figure,
I have applied his name to the following species.
Elater acutipennis^ White.

7.

E. colore variabilis, elongatus, sat nitidus, evidenter at inaequaliter
prothorace angulis posterioribus divergentibus,
albido pubescens
intra latera depresso, dense punctato et evideuter pubesoeute,
medio sublsevi, crebre subtiliter punctato elytris apice acutis,
leviter siilcatis, sulcis pubescentibus, interstitio tertio ad basin
prominulo sutura iutercoxab distincta tarsis articidis secundo
Long.
et tertio subtus apicibus breviter membranaceo-lobatis.
;

;

;

;

18-23 m. m.

This species greatly resembles Metablax Brouni, but is very
by the junction between the meso- and
metasternum being still represented by a distinct suture the
alternate interstices are in this species very distinctly depressed
and densely pubescent and in fresh specimens these pubescent
furrows offer a striking contrast to the shining and impunctate
The pubescence, however, is very readily
interstices between.
removed. Tlie colour in this species is also very variable.

readily distinguished

;

;

The sexual distinctions are apparently slight.
The species is widely distributed in New
Tairua {Broun) ; Riccarton
apparently rare.
1873 {Wakefield) Eockwood [Powell).

;

Zealand, but
Akaroa, Jan.

;

8.

Elater approximans^ White.

E. niger vel nigro-piceus, angustulus, sat nitidus, sparsim brevisBime albido pubescens prothorace angulis posterioribus divergentibus, ad latera crebre subtiliter punctato et magis evidenter
pubescente elj'tris apice acutis, evidenter striatis, striis (prsesertim extemis) latis, crebre irregulariter punctatis ; sutura inter;

;

coxali bene distincta.

Mas

Long. 13-15*m. m.

thorace paulo angustiore, mesosterni foveas lateribus minus

elevatis, angustis.

—
^fr. I),
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A'»», mososterni foveas latcribiH crassis, fortitor elevatis, fere hori-

zontalibus.

Tills species is a very distinct one, not likely to be confounded with any other. The sexual disparity in the struc-

ture

the nieSDthoracic cavity

ot"

is

higlily interesting,

and

is

such as in other cases is considered characteristic ot" distinct
genera in the female the tarsi also are stouter than in the
male and their lobes more distinct, the antennas also are less
;

elongate.

A pair of this species has been sent
Captain Broun as No. 190.
9.

me

from Tairua by

Elater cinctiger, White.

E. ferrugineus, prothnrace elytrisquc versus latera vitta lata tes-

tacea

;

parce

e\*identer
stitiis

bre\'is.siine(juo

pubcscens

;

elytris

ad apicem acutis,

scijualiteniue striatis, striis fortiter jjunctatis,

sparsim piinctatis

;

iuter-

subtus crcbre punctatus, mesostenii

baud elevatis, obliquis, nuUo modo horizontalibus.
angustulus, tliorace elytris angustiore, angulis posterioribus
divergentibus, medio nitido. Long. 10-13 m.m., lat. fere 2*7 m. m.
Fern, latior, thorace elytris latiore, angulis posterioribus vix divergentibus, medio fortiter punctato.
Long. 13-14^ m.m., lat.
fovcte lateril)us

Mas

fere

3 m. m.

The

sexual discrepancies are here again very remarkable
the greatly developed thorax of the female gives it the aspect of
a minute Chalcolepidius.

Sent from Auckland and Tairua by Messrs. Lawson and
Broun, but rare the female especially rare. The species is
probably confined to the Northern Island.
;

—

Group 2. The species nos. 6, 7, 8, and 9 exhibit tlie following structural characters
Forehead curved in front, very distinctly separated from the
clypeus, which is slightly unfolded, but still subperpendicular
antennal spaces more or less extended inwards, but their
boundaries ill defined, the labrum only attached at the sides to
the clypeus, so that in the middle there appears to be a kind
the limits between the foreof space or gap over the labrum
head and clypeus in the middle ill-defined. Joints 2 and 3
joints 4-10 not serrate; apof antennfc not much developed
pendicular extremity of 11th joint short and but little marked.
Mesosternal cavity and its
Prosternal sutures duplicate.
Coxal plate of hind
suture with the nietasternum variable.
coxa short, and gradually and sliglitly longer towards the
trochanter, so that tlierc is no limit between the trochanteral
28
Aim. ct- May. N. Hist. Scr. 4. Vol. xix.
:

;

:

;

—
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and femoral portions.

Tarsi with the 4th joint short but
of the 1st to 4th joints beneath
more or less membranous and prolonged.
Elytra acuminate.
Species of large or moderate size.
This group in New Zealand is abruptly marked off from
group 1 {Thoramus) by the form of the head, tarsi, and coxa?,
quite distinct, the apices

and by the acuminate elytra its affinities are undoubtedly
with the South-American Semiotus and one of the species,
Metahkix Brouni, must be considered specially allied to that
genus.
It is a remarkable fact, however, that the elevation
and horizontality of the mesosternal cavity, wdiicli forms one
of the most pronounced features of Semiotus, is in the NewZealand species Elater approxbnans the subject of sexual disparity
while the disappearance of the suture behind this
cavity is subject to difference in closely allied species and yet
Cand^ze considered this latter character of such importance
that he used it as the essential character of his subtribe Chal;

;

;

;

colepidiides.

10. Amphiplatys Lawsoni, Janson, in

A.

litt.

brevis, latinsculus, brunnescens vel fiiscescens, prothorace saepe

nigrieante, tenuiter pubescens, indistincte puuctatus, sat nitidus

;

antcnnis pedibusque testaceis; prothorace parcius punctate, anguhs posterioribus elongatis sed vix divergentibus ; elytris brevibus, fere

estriatis,

obsolete punctatis.

Long. 3 m. m.,

lat.

I5-

\\ m. m.

This species

known

small

may

readily be distinguished from the other
Elateridre by its short broad

New-Zealand

form and the peculiar structure of its antennfe 5 these are
rather short and stout, and a good deal thicker towards the
apex, and are bilaterally symmetrical ; that is to say, a line
drawn along the middle of the antennse would pass through
the articulations from joints 4-11.
I first received this species from Mr. Lawson, who appears
lately Capto have found a few specimens near Auckland
tain Broun lias sent me a specimen with tlie No. 20 attached,
and the information " Only found amongst decaying vegetable refuse and rubbish in the domain at Auckland ; in,•

active."

—

Group 3. This species, No. 10, besides the peculiar antennse,
shows the following structural characters
Forehead broadly rounded in front, and limited by a very
well-marked, though not much raised carina, which is quite
even throughout, not being at all more raised at the sides or
:
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clypeus itiflexed-perpcndiculur, nuuli
the t'oreliead
{inteniue widely sepurated, without antennal sj)aees
last joint ot" maxillary palpi
seeuritorm.
Prosternal .sutures deeply duj)licate ; chin-piece
well developed, prostenuvl process nearly straight mesostcrnal
cavity oblique-perpendicular, its sides not raised ; side wings
of nietasternum very short.
Tarsi rather short, but basal
joint of the posterior ones as long as the three following
together 3rd and 4tli joints very short, but furnished beneath
with rather long membranes claws very small.
Coxal jilatc
consisting of a rather large troehanteral portion, but with the
femoral portion entirely wanting
so that the troehanteral
portion covers the trochanter, but the femur is entirely exposed.
The genus is allied to Cryptohypmis.
depressed

in tin-

ovcrlmiit; l)y the

;

ed_i;e ot"

;

;

;

;

;

;

11.

Betarmon gracilipes^n.

sp.

B. niger, angustulus, pedibus tenuibus fusco-tcstaceis oculis fortiter promiuuiis
prothoraco elongate, elytris aiigustiore, subtiliter sat crebre punctato, subtiliter pubescente
elytris fere opacis,
Icviter striatis, sed striis perspioue punctatis, brevissime pubescentibus
antenuis articulo tertio quam secuudus fere minorc.
Long. 4-41 m. m.
;

;

;

;

The black colour, slender legs, and peculiar form of the
thorax are quite sufficient characters to distinguish this little
species.

This insect was sent from Auckland by Mr. Lawson and
have recently received an individual taken at Tairua, and
with Xo. 40 attached, from Captaiu Broun.
;

I

12.

B. colore

Betarmon frontalis,

variabilis, rufcsccns, plus

tincte fusco-vittatis, -abdomine

n. sp.

minusve infuscatus,

elytris indis-

nigricante, antcnnis fuscis, basi

angustulus, minus nilidus, cvidenter pubcscens thorace,
crebre minus subtiliter punctato, angulis posterioribus elongatis,
elytris sat profunde striatis
antcnnis
acutis, bene divcrgentibus
articulis secundo et tertio vix abbrcviatis.
Long, 4^ m. m.

testacea

;

;

;

;

This little species has much the appearance of a small
Betarmon picipes, the sculpture, pubescence, general form, and
colour being all somewhat similar.
Found at Tairua by Captain Broun.
13.

B.

Betannon

lo'tiiSj

n. sp.

rutb-tcstaceus, elytris tcstaccis, plus miuusve fusco-vittatis,
antcnnis extrorsum fuscis ; sat angustus, subnitidus, evideater
Isctc

28*

—

—
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pubescens thorace crebre punctato elytris sat profunde
antenuis articiilis secunclo ct tertio baud abbreviatis
Long. 5 m. m.
eubtus nifo-testaceo, concolori.
;

;

;

striatis

;

corpore

This is very similar to Betarmon frontalis^ and may perhaps be only an extreme form of it, for that species is evidently very variable but the bright colour of the two individuals before me seems to distinguish it pretty distinctly.
Taii-ua (Captain Broun).
;

14.

Betarmon ohscuruSf

B. fusco-testaceus, antennis

fuscis,

n. sp.

basi testacea, pedibus pallidis,

opacus, evidenter pubescens
prothorace
abdomine nigricante
dense subtiliter punctato densequepubescente
elytris profunde
antennis articulis secundo et tertio vix abbreviatis.
striatis
Long. 4|-5| m. m.
;

;

;

;

This species varies somewhat in colour

is geneand the
ventral segments nearly black except at the base and extremity
though very similar to Betarmon frontalis^ it may
always be distinguished by its finely, densely, and evenly
;

the thorax

rally darker than the elytra, the breast is reddish,

:

punctured thorax.
" On various shrubs at Tairua; active
Captain Broun.

Group
characters

4.

— Species 11,

12, 13,

;

not

uncommon."

and 14 show the following

:

Antennae slender, subfiliform, 2nd and 3rd joints moderately
Forehead rounded in front, and limited
by a raised carina, which is distinct throughout its whole
width; clypeus inflexed-perpendicular, short and overhung by
Prosternal sutures
the forehead, antennal spaces not marked.
prosternal process horizontal.
Mesosternal cavity
simple
oblique-perpendicular, its sides not in the least raised.
Metasternum elongate. Tarsi slender, with their joints simple
In Betarmon gracilij)es
4th joint small, but not minute.
the coxal plates are short throughout their whole breadth,
the trochanteral portion being not twice as long as the veiy
or well developed.

;

;

in the other three species the ti-oshort femoral portion
chanteral portion is broader, and the femoral nearly completely
absent.
I think there is no doubt about the affinity of these species,
their nearest recorded ally being apparently the European
;

Betarmon^ from which they
structure.

differ

only in some details of

;
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15. Panspceus guttatus, n. sp.
7*.

raiimtus, angustulus, nigricans, prothoracis angulis posterioribus
niaciili8(iue (|uatuor in clytris, antennis podibusciue tcstaceis, an-

prothoracc miuus elongato, obsolete
toniiis extrorsuni fuscis
punctato, nitido sed evidenter puboscciite ; elytris striatis, striia
internis sat profiindis, extornis obsolctis
macula testacea humerali elongata, altera antcapicali magna.
Long. 2 ra. m.
;

;

This very minute insect

is one
being rather longer and
Cryptohypnus minutissimus.
^cnt from Tairua by Captain
evidently very rare, and that he

terida?, it

of the smallest of the Elanarrower than the European

Broun, who says that it is
has only found tlirec indi-

viduals.

—

Group 5. The two specimens of this minute insect are in
bad condition, and I cannot ascertain thoroughly all their
characters
but they show one peculiarity which in itself is
sutlicicnt to mark them off as a distinct genus, viz. that along
the underside of the thorax, close to and parallel with its
;

a longitudinal furrow, such as is seen in many
besides this I can say that the forehead is
rounded in front and limited by a raised line, the clypeus is
extremely reduced and concealed, the femoral portion of the
coxal plate pretty well developed, the trochanteral portion
short and only a little longer tlian the femoral portion.
The
tarsi are small, simple, and slender.
The relationship appears to be with Bttarmon.
border,

is

Eucnemides

;

16.

A. angustulu8,sat

Aglophus modesfus,

n. sp.

nitidus, evidenter pubescens,fulvo-castaneus, pcdi-

bu8 tcstaceis antennis elongatis, tenuibus, articulis socundo et
conjunctim quarto fere ajquali protborace brevi, parcius
;

tertio

;

punctato, angulis posterioribus baud divergentibus, subuncatis
eh'tris regulariter striatis, striis evideuter punctatis, intcrstitiis
obsolete punctatis.

Long. 0-7 m. m.

The male is more slender than the female. The species
much the appearance of our European Adrasti and

has

Doloini.

seen but few specimens of this species ; they have
me by Captain Broun from Tairua, with No. 13
attached, and the information that it is an autumnal species
I liave

been sent

and

inactive.

Group

6.

— This

species presents a combination of structu-
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isolation

its

from the other

New-Zealand allies. The forehead is much curved in front,
so as to be somewhat produced in the middle, it is sharply
defined by a scarcely elevated line, which overhangs the clypeus, so that there is an abrupt step between the front and the
labrura
the antennal spaces are very obscure ; the antennse
are slender, with 2nd and 3rd joints only moderately developed.
The prosternal sutures are not distinctly duplicate,
and are not open in front, but show there a peculiar sinuation.
The prosternal process is short, and is abruptly and greatly
bent upwards immediately beliind the coxaj.
The middle
cox£B are only narrowly separated the mesosternal cavity
shows no distinct lateral edge, and is quite depressed ; its
opening behind is narrow and ill-defined, and does not reach
the intercoxal suture the posterior portion, however, is prolonged backwards as a broad shallow depression on the hind
The femoral portion of the
part of the mesosternal process.
coxal plate is excessively short, in fact linear ; the trochanteral
The tarsi are moderately short,
portion is moderately large.
and all the joints are simple the 4th is small but not minute.
I think the genus should be placed near Betarmon^ from
which it differs strikingly by the prosternal process and meso;

;

;

;

sternal cavity.

17.
L. angustulus, minus

Lomemxis

inlicornis^ n. sp.

nitidus, evidenter pubescens, niger, prothoracis

posterioribiis pedibusque testaceis, tibiis versus apicem
antennis elongatis, tcnuibus, sed intus serratis, longius
pilosellis, articulis secundo et tcrtio brevissimis, quam quartus
conjunctim nnilto brevioribus ; prothorace antrorsum angusangiilis

fuRcis

;

tato, c;rebre fortiter puncfcato,

bus subuncatis

elytris

;

obsoletis, interstitiis punctatis.

The
hind

sat elongate, angiilis

striatis,

striis

posterioripunctatis, apice summo

Long. 5 m. m.

pilose antenna?, the black colour, with yellow legs

angles

the

of

and

very readily distinguish this

thorax

species.

Three specimens have been cut out of a tree-stump at Tairua
one of them he sent me with the No. 13

by Captain Broun

;

attached.
18.

Lomeinus pictuSjTi.

si^.

L. angustulus, evidenter pubescens, sat nitidus antennis tenuibus,
fuscis, basi lestacea, articulis secundo et tertio sat brevibus,
conjunctim quarto ajqualibus capito nigro, fortiter profundeque
thorace sat elongate, antrorsum leviter angustato,
punctato
;

;

;
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punctato, rufo, maciila ra!i;»na discoidali niji;ncanto ; clysutura mar^iiioiiue oxterno ui;^ri.s, striatis, striig
puQctatis ; corpore subtus fusco-rutesoento, protlioracis lateribas
Long, o m. m.
pcdibus pallide testaceis.
testacois
fortit<?r

tris testacois,

;

Allied pretty closely to Lomemus j)ilicornisj but readily
distinguished by the less pilose antenuaj and the colour, and
])rosenting some slight structural differences
the antennae are
ditil'rently formed
but I have not sufficient specimens to enable me to deciile whether this is more than a sexual character.
I have received two very damaged specimwis from Captain
Broun as No. 32, but without any information as to habits.
:

;

19.

Lomemus

suffusus, n. sp.

nitidus, evidcntor sod brcviter
pubcscens, iiiger, aiitennis fuscis, pedibus fusco-testaccis elytris
sordide testaceis, sutura ruargineque externo xn^^c nigricantibus ;
autennis iutus subserratis, articulis secuudo et tertio conjunctim
quarto vix aequalibus capite fortiter punctato ; protborace elongate, minus fortiter et crebre punctato, nitido, augulis posterioribu3 nuUo mode divergentibus, angiistius testaceis elytris eviden-

L. angiistulus,

fere parallelus, sat

;

;

;

Long. o| m. m.

ter striatis, striis punctatis.

This species, though closely

allied to

L. pilicornis and L.

pictus, can be readily distinguished

by the considerably

developed punctuation of the thorax

this part is also longer

;

less

in propoition.

Ca]>tain

Broun has sent a single specimen from Tairua as

No. 31.
20.

Lomemus ^avijyes,

n. sp.

L. angustulus, subparallelus, sat nitidus, nigcr, evidenter fuscopubescens. pedibus testaceis antennis tenuibus, fere filiformibus,
;

secundo et tertio minus aV)breviatis, conjunctim quarto
prothorace elongate, crebre subtiliter pimctato elyaequalibus
articulis

;

;

tris subtiliter striatis, striis

evidenter punctatis, interstitiis cre-

Long. 7 m. m.

brius rugulosis.

may

be readily distinguished from L. obscitconsiderably more elongate form and its more
finely punctured thorax and paler pubescence ; it has extremely the appearance of our small European Limonii, par-

This species

ripes

by

its

vuhis and 7)iiuutus.
I have seen but a single individual, which was sent from

Auckland by

^Ir.

Lawson.

21.

Lomemus

similifj n. sp.

L. angustulus, sat nitidus, evidenter pubescens, nij:er, pedibus fuscoantennis elongatis, crassiusculis, intus serratis, articulis
rufis
;

;;
;
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quam quartus conjiinctim duplo
prothorace elongato, erebre sat fortiter punctato
elytris evidenter striatis, striis ad apicem distinctis, interstitiis
crcbre rugulosis.
Long. 4| m. m.

secuudo et
brevioribus

tertio perbrcvibus

;

This species may be readily distinguished from the following
as well as from the preceding species by the fact that the
forehead is slightly more prolonged, in the middle, so that its
front margin, instead of forming an even cm-ve, is slightly
sinuate on each side
in colour and appearance it is extremely
similar to L. ohscuripes^ but is only half the size.
I have received a single individual of this species from
Tairua, whence it was sent me in sawdust by Captain Broun.
:

Lomemus

22.

ohsciiripes, n. sp.

L. angustulus, sat nitidus, evidenter pubescens, uiger, pedibus fuscis
anteunis elougatis, crassiusculis, intus serratis, articulis secundo
et tertio perbrevibus quarto conjunctim fere duplo bre\T.oribus
tborace erebre fortiter punctato, antrorsum Icviter augustato;
elytris minus elongatis, evidenter striatis, striis ad apicem distinctis, intestitiis crebrius rugulosis.
Long, fere 6 m. m.

Sent from Auckland by

Lomemus

23.

Lawson.

]\Ir.

eleganSj n. sp.

L. angustulus, sat elongatus, evidenter pubescens, sat nitidus, laete
fulvo-testaceus
antennis, capite, scutcDo, prosterno medio pectorcque nigris antennis (basi fuscis) elongatis, intus serratis, articulis secundo et tertio perbrevibus, quarto conjiuictim duplo brevioribus ; prothorace antrorsum angustato, erebre fortiter, minus
profunde punctato
elytris evidenter striatis, striis ad apicem
;

;

;

indistinctis.

Of

Long. 1\ m. m.

this pretty species a single individual

time ago in

spirit

was sent me some

from Taima by Captain Broun.

24.

Lomemus

collariSj n. sp.

L. angustulus, sat elongatus, evidenter pubescens, sat nitidus, uiger,
prothoracis angulis posterioribus elytrisque fulvo-testaceis, pedibus
testaceis
antennis elongatis, intus serratis, articidis secundo et
tertio perbrevibus, quarto conjunctim duplo brevioribus
tborace
antrorsum angustato, erebre sat fortiter punctato ; elytris stiiatis,
;

;

apice extrorsum fuscesceutibus.

Two

Long. Gg m.m.

individuals of this species have been found
Wakefield at Christchurch.

Group
to a

—

by Mr.

7.
These species (Xos. 17 to 24) show characters
considerable extent similar to those of Agloplms mo-

—
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the head is almost similarly formed the antenna},
however, are always more or less serrate the thorax is more
elongate, the prosternal sutures are narrowly open in their
the j)ro.sternal
anterior ])art and are not sinuate in front
{)rocess is short, and is bent uj) in Lomeimis pilicornifi^ but is
ongcr and nearly straigiit in L. ohsmrljies the intercoxal
spaee is narrow, and the mesostcrnal cavity is narrow, illlimited behind, its posterior extremity very far from the
destus

;

;

;

;

;

intercoxal suture ; the spaee separating these two parts is
longitudinally grooved.
The femoral portion of the coxal
])late is short, the trochantcral portion moderately long
the
4th joint of tlie tarsus is minute, the 3rd sini])le or obscurely
emarginate at the extremity.
Species of small size.
I have had so few examples of these small species at my
disposal that I cannot deal in a full and satisfactory manner
with their structural details ; and it is probable that a thorough
examination would show that I have left together in one
group species which may ultimately form several distinct
groups
they may, however, be distinguished from the species
of A(jJopJius by the different prosternal sutures, by the less
diminished femoral portion of the hind coxal plate, and the
;

:

less

developed 3rd and 4th joints of the

tarsi.

[To be cuntiuuedj.

XL.

A

of three neio Species of Lizards from Islands
of Torres Straits. By Dr. A. GiJNTIIER.

Descripti'oJi

COLLECTION of

made by

the Rev. S. MacFarlane
Somerset and in the islands of
Torres Straits, contained the lizards eimmerated in the folUnfortunately no record was made, or has
lowing list.
reached us, as regards the particular islands where the specimens were collected.
1. Odatria prasina^ !Midl.
2. Lialis jjunctulata, Gray, together with L. lepitorhynchaj
Ptrs., the specific distinctness of which is very doubtful.
for the British

3.

reptiles

Museum,

at

Cryptuhlcpharus 2)(Ecilopleurus^

4.

llinuUa

O.

Carlia Macfarlani, sp. n

Wiegm.

striatula, vStcind.

Scales round the middle of the body in 25 longitudinal
45 in a series between the chin and vent. The anterior frontal forms a long suture with the rostral and a short
one with the vertical, which is small, smaller than the ante-

series;
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a small central occipital fitting into a notch of
the anterior.
Six u])per labials, the fourth being below the
eye.
Ear-opening minute.
The fore leg does not reach
beyond the eye if laid forwards ; the third finger longest.
Brown above, white below. Sides with a black, white-edged
This
band, beginning from the eye and lost on the tail.
band is much more distinct in young than in old specimens.
rior occi])ital

;

millim.

Distance of the snout from the eye

3

G^i'

7

»>

)9

„

„
„

„

Length of

shoulder
vent

tail

,,

fore leg

„

hind leg

12
30
47
8*5

12

This species should be compared Avith Lygosoma novcewhich has been very shortly noticed by Meyer in

qxdnecv^
"Berlin.

M.B. 1874,

p. 132.

6.

Mahouia macrura^ Gthr.

7.

Cyclodus carinatus, Gthr.
Tropidolepisma striolatum^ Ptrs.
Heterojnis fiiscus, D. & B.

8.
9.

10.

Thecadactylus australisy sp. n.

Upper parts covered with
veiy small, granular, smooth scales, which become more prominent and rougher on the forehead and snout. Eleven upper
and ten lower labials. Scales of the lower parts as small as
The scales
those of the upper those on the throat minute.
in the pra^anal region somewhat larger, each perforated by a
Root of the tail, behind the vent, swollen (in the
pore.
male ?), the swollen portion covered with large hexagonal
Tail (reproduced) cylindrical, with narrow verticilli.
scutes.
Upper parts brownish violet, marbled with reddish. Lower
Closely allied to T. rapicauda.

;

parts whitish.
millim.

Distance from the snout to the eye
ear
„
„
shoulder
„
„
vent
,,
„

Length of tail
fore leg
„
,,

The

hind leg

12
28
45
105
60
30
40

occurrence in Australia of a genus hitherto believed to
is the more significant as this

be peculiar to tropical America

—
On
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is sharply defined from otlier members of the family
of Geckoids, and tlie resemblance between the single American and Australian species is very great indeed.

genus

11. Peripia torresiana, sp. n.

Back uniform granular, without any tubercles. Scales in
the middle of the belly in about 40 longitudinal series.
Tail
strongly depressed, but with rounded sifles, finely granular,
and with large subcaudals beneath. Number of the upper
and lower

varying from seven to nine. Front lower
long, with a pair of elongate
chin-shields behind.
Light grey above, with some indistinct
round white spots. Tail with brownish rings.
labials

labial short,

much broader than

millim.

Distance of the snout from the eye

„
„
„

Length
„
„
12.
13.

„

car
shoulder

„

vent

,,

of tail

fore leg

hind leg

7

15

24
70
75
20
26

Gymnodactylus Arnouxii, Dum.
Chlamydosaurus Kingii^ Gray.

XLI.

Xotes on Stony Corals in the Collection of the
British Museum.
By Dr. F. Bruggemanx.

Ix these notes I intend to publish a series of preliminary
some of the more remarkable novelties which I de-

notices of

my

examination of the large collection of
as well as other remarks, especially on synonymy and geographical distribution of foi'ms previously known. They will be of a miscellaneous character, and
are not intended to be given in a strictly systematic order.
My thanks are due to Dr. Gunther, keeper of the Zoological
Department, for kind assistance, by which my studies have
been greatly facilitated.
termined during

corals in the British

I.

Museum,

Description of two
1.

new

Species of Turbinariid^.

Turhinaria hifrans.

Corallum consisting of thin, vertical, variously plicate plates,
which are covered equally on both sides with calicles. Coral-

;
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arranged

ratlier

qiiincuncially (the oblique series being

most pronounced), distant by about the length of

their dia-

meter, small, excessively short cylindrical (so as to appear
nearly immersed), slightly oblique, the opening directed
towards the edge of the leaf, the proximal part of the wall a
little more projecting.
Cells open, very shallow.
Septa
crowded, equal, generally 18-20 in number, narrow, Avitli
straight inner edge, the lateral surfaces delicately spinulous.
Columella oviform, rather compact.
Coenenchyma moderately dense, longitudinally striate and delicately echinulate
on the surface.
Thickness of coralluni, on the average, 3-4
millims.
diam. of calicles 2 milliras., their height | millim.
~
Bah. tjnrecorded.
B.M.
This species is distinguished at the first glance by being
everywhere bifacial. In the other species there may be found
occasionally one or two calicles budding on the outer surface
of the corallum, or stout branches rising from the centre in
some of them, especially T. frondens and T. peJtata^ there
occurs also a peculiar mode of plication, giving to the folded
But in the latter instance
parts the aspect of bifaciality.
there is always a distinct suture on the ridges, separating two
well-marked rows of calicles, while nothing of this kind is
The corallites are in their
indicated in the present species.
general aspect much like those of T'. crater^ but less crowded,
smaller and more oblique.
The single specimen seems to be only one half of the whole
corallum, which apparently formed a hemis])herical cluster of
upright plates terminating at equal heights and obtusely
;

;

rounded at their summits. The plates scarcely coalesce where
they meet below they are united to a somewhat spreading
;

basal expansion.
The height of the corallum
the greatest diameter, nearly eight inches.
2. Astrcecypora

is five

inches

expansa.

Corallum attached by a short pedicel, expanded, flat craunder surface covered to the very edge with

teriform

;

Calicles
a well-developed concentrically striate epitheca.
irregularly scattered, generally placed at great distances from
each other, small, rather deep, immersed, or with the margin

Septa unequal, 12 in immber, quite
only slightly projecting.
Coenenchyma
rudimentary in the upper half of the cell.
abundant, deposited in nearly continuous thin horizontal

which are united by straight perpendicular trabeculje, so
that a vertical section shows a regular network, the square
Surface
interspaces of which are \ millim. in diameter.
spongious and echinulate, rather scantily covered with very
layers,

.

the Collection
tliin, sliovt, uprii^lit

their depth about

G

of the British Museum.

Diameter of
10 millims.

spines.
to

Hob. Unrccordecl.
tlie only specimen the outline

In
face

is

where
meter

kidney-sliaped, the
it

had been iixed

coraUum
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cells 1 to

U

luilllm.,

P..

fissure

beinj^

to the ground.

M.

of the upper sur-

deeply emarginate

The

greatest dia-

nearly 8 inches, the height 4 to 5 inches, the greatest
thickness 1 inch.
This species differs from all its congeners in its mode of
growth, in the ample development of the epitheca, and in the
The echinulation of the
structure of the ca?nencliyma.
surface is more delicate, and the cells are smaller and more
distant, than in cither of the other species (perhaps with the
exception of A. palifera^ which 1 have not seen)
The genus Astrivopora now comprises five species, three of
which were already Known to Lamarck; the fourth was described and figured by Dana as A. pidvinaria (U.S. Expl.
Exped., Zooph. p. 415, pi. 29. fig. 3), and afterwards enunierated as A. profunda by Verrill (in Dana, ' Corals and Cor.
is

Appendix).
Astrea stelhdata of Lamarck (Hist. Anim. s. Vert. ii. p. 261)
and Gemmipora fungiformis of j\Iichelin (Mag. Zool. 1840,
Zooph. pi. 2) do not belong to this genus. The first is not
determinable
and even if it should ])rove to be a distinct
species, it ought to be renamed, because Lamarck meant to

Isl.,'

;

describe the totally different Madrepora stelluJata of Ellis and
Solander.
Gemmipora fungtformis is one of the earliest
the only difference which might
stages of Turhiaaria peltata
be pointed out from the description and figure is the extreme
porosity of the cfcnenchyma.
But this condition is evidently
due to the mode of preparation, and is frequently found in a
similar degree in specimens of this and the other species of
;

Turbinaria.
IT.

Remarks on the Species of Seriatopora.
1.

MiUepora

Seriatopora lineata.

lineata, Linnneus,

B.^I.

17o8 and 1707.

MadrcjHira seriata, Pallas, 170(3; F.llis vt SolamU'r, pi.
Seriatopora sitbiitata, Lamarck, 1810; M. Edwanls.

;31. ih^a.

1,2.

The Millepora

lineata of Linnosus is evidently the same as
Seriatopora. subulata of ^lilne-Edwards (l)ut neither of
Ehrenbcrg nor of Dana). Linnaus's description answers ex-

the

ceedingly well to this si)ecies, and is even nuuh more to the
I'allas may
Eoint than Lamarck's unsatisfactory diagnosis.
ave included several species under his Madrepora seriata ;
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all his statements apply best to the above, a recognizable figure of which was given by Ellis and Solander.
To the description in M.-Edwards's monograph might be
added that the species is easily distinguished by its straight,
The septa are comparatively well
rather thick branches.
developed, and generally six in number, those of the second
Columella represented
cycle being rudimentary or wanting.
by a very slight longitudinal elevation.

but nearly

Hah. Indian Ocean [Lamarck).
I

do not

know

wdiere to place the Seriatopora lineata of
is decidedly not the Millepora lineata

Milne-Edwards, which

Esper's Millepora lineata^ again (and perhaps
Seriatopora lineata) is different
his figure
seems to represent a rather abnormal branch of S. spinosa,
Dana, and
taken from the circumference of the corallum.
after him JVlilne-Edwards, quote as a synonym of their S.
lineata a " Seriatopora subulata, var." of Lamarck (Hist.
Anim. s. Vert. ii. p. 282) but there is no variety whatever

of Linnaeus.
also

Dana's

;

,

;

mentioned in Lamarck's work.
2.

B.M.

Seriatopora cervina.

M.-Edwards, Cor.
Porites cervina, Lamarck
Seriatopora cervina, M.-Edwards, t. c. p. 312.
;

iii.

p.

314.

a specimen of Seriatopora in the Museum which
to this little-known species. In its mode of growth
the branches, however, are
it is very similar to the preceding
thinner, the terminal branchlets slenderer and slightly curved,
and the calicles placed in less regular rows. Septa nearly
Columella moderately developed, cristiform.
obliterate.
This is in some respects an intermediate form between S.

There

is

may belong

;

and S. hystrix.
Hah. Indian Ocean [Lamarclx)
B.M.).
lineata

3.

Seriatopora hystrix,

;

Australia

Seriatopora hystrix.

Dana

;

[J.

B. Jakes in

B.M.

M.-Edwards.

Differs from the preceding in having the corallum evenly
convex and rather fasciculate, the branches more crowded
less coalescing, evenly furcate, the terminal branchlets
upright, stout, and strongly curved, the septa of first cycle
better developed.
Samoa Islands {Rev. S. J.
Hah. Feejee Islands [Dana)

but

;

Whit mee

in B. M.).
4.

Corallum forming

Seriatopora pacifica.

B.M.

rather lax, not fasciculate clumps, very

;

the Cvtlectiun

of the British Muaeum.

IJranchos subanj^ular, of moderate tliiekness,
ramified at nearly

ranioso.

divaricate, l)Ut scarcely coa le.se in,i(,
aiiules

liraiielilets

;

more
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much
ri<^lit

or less horizontal, straight, slender,

Calieles small, in rather irregular rows, those
of the same row distant by nearly the length of their diameter
the interspaces on the average double as broad as the rows.
their edges strongly promiCells slightly vaulted and labiate
nent, iimbriate. Septa of first cycle moderately well developed.
Columella low, thick, somewhat pointed.
Surface of ccenen-

needle-j)ointed.

;

Diameter of principal
chyma rather smooth, granulate.
branches about 5 millims., of branchlets at their base 2 millims.,
of calieles two thirds of a millim.
Hab. Feejee Islands {F. M. Raijner in B.M.).

remarkable by being much more arborescent
a character arising from the fact that the
ramification is not evenly dichotomous, but generally only
one of the branchlets attains a larger size and continues to
From 8. hystrix it differs in its mode of growth and
divide.
In the broad and
in the thinner and more angular branches.
flat interspaces between the rows of calieles, and in its mode
of ramification, it shows some resemblance to S. spinosa.

This species

than

its

is

allies,

5.

Seriatopora caliendrum.

Seriatopora caliendrum, Ehreuberg

;

Dana

;

B.M.

M.-Edwards.

This species forms large clumps of subparallel and more or
being thin and slender, but
rather obtuse at their summits.
Hah. lied Sea {EJirenberg)^ Tur near Sinai {ITacJcel)
Madagascar (B.M.). A variety is recorded by Dana from the
caliendrum^ var.
Sooloo Sea, under the denomination
gracilis
and there is a specimen in the j\luseum collection
marked " Navigators' Islands," which I am not able' to sepaless perpendicular branches, these

;

aS'.

;

rate as a distinct species.

There appear to exist intermediate forms between this and
the preceding, and again between the latter and S. hystrix,
which in its turn comes very near to S. cervina. However,
the material in the ]\Iuseum is not extensive enough to ascertain the nature of these transitions, especially with regard to
the question how far they coincide with the geographical distribution, or whether they represent merely individual peculiarities.

6.

Seriatopora octoptera.

Seriatopora octoptera, Ehrenberg

A

;

Dana

;

B.M.

M.-Edwards.

very distinct species, whose characters have been well

.
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It is distinguished from all
pointed out by Milne-Edwards.
its allies hy the veiy obtuse tops of the branches.
{Ehrenberg), Tur near Sinai (Hdckel) ;
ffab. Red Sea
Singapore {Dana) ; Sooloo Sea {Dana)
7.

Senatnpnra

valida,

Seriatojjora valida.

Ehrenberg, M. -Edwards.

To judge from

the descriptions, this seems to be very near
From the following species it differs in
having the branches crowded and often coalescing, thecalicles
small, and the surface of the coenenchyma granulate.
to S. caliendrum.

8.

B.M.

Seriatopora Giintheri.

on account of the scarce
of the principal branches, nearly spherical in
Branches slender, gradually tapering, rarely
general outline.
coalescing at the base ; angles of ramification very acute, on
the average 30"-40°. Terminal branchlets long, slender, subufasciculate, but rather lax

Corallum

ramification

six-winged at the summit. Calicles exti-emely crowded,
disposed in regular series, those of the same row touching each
other; the interspaces between the rows narrow, distance
generally much less than one half of the diameter of the
Cells large, circular, placed somewhat obliquely, but
calicles.
only slightly vaulted ; their edges not Y&ry prominent, fimColumella well developed,
Septa entirely obsolete.
briate.
thin, lamelliform. Surface of coenenchyma strongly echinulate.
Diameter of principal branches, on the average, 4 millims.,
of calicles 1 millim.
late,

Hah. New Guinea.
This elegant species, to which I have the pleasure of attaching Dr. Giinther's name, has a peculiar aspect on account

mode

of growth, as Avell as of its crowded, large,
the latter being rather ocelliform in their
This combination of characters serves to
general appearance.
distinguish it readily from all the allied species.

of

its

and open

cells,

9.

B.M.

Seriatopora elegans.

Seriatopora " mbulata," M.-Edwards, Atl. Regn. Anim. Cuv., Zooph.
pi. 81. fig. 2.

" Pocillopora acuta" M.-Edwards, Hist. Xat. Cor. Atlas, p. 11,
Seriatopora

This

is

elegaiis,

M.-Edwards,

op. at. vol.

iii.

one of the best-marked species.

pi.

F4.

p. 312.

Its principal cha-

and not much ramified
branches, the large and vaulted calicles, which are distinctly
seriate only towards the apical parts of the branches, the very
racters are in the thick, slender, pointed,

the Collection

of the British Museum.

prominent upper edges of the ecUs, and

tlie
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nearly total obli-

teration of the septa.
JIub.

Singapore {M.-Edwards)

;

China (B.M.).

B.M.

10. Seriatopora stricta.

Corallum fasciculate, in general outline hemispherical.
Branches subterete, straight, subulate, moderately crowded,
divaricate, coalescing at their bases angle of ramification, on
tiie average, GCP.
Calicles large, on the greater part of the
corallum almost entirely irregularly dispersed, circular, immersed, their edges on the same level, equally and slightly
prominent those of the terminal branches in distinct but illdefined rows, moderately crowded, average distance about
;

;

three fourths of their diameter, rather oblong, vaulted, their

edge coarsely fimbriate, and in its upper part strongly labiate.
Septa entirely obsolete.
Columella moderately developed,
linear, compressed.
Surface of coenenchyma densely and

becoming more coarsely ecliinulate and
Diameter of calicles
granulate towards the base.
1 millim.
J fab. Cape of Good Hope.
Differs from most of its congeners in the irregular dis])osition of the calicles, in which respect it agrees most with S.
elegans.
From tliis, however, as well as from the other
species, it is distinguished by numerous characters.

delicately spinulous,
at

last

B.M.

11. Seriatopora spinosa.
Millepora " lineata,'" ForskSl
Esper.
Seriatopora " stibulata,'^ Ehrenberg
Daua.
Seriatopora spinosa, M.-Edwards.
;

;

This, again,

is

an

and well-defined
its angular and
produced by the broad and

easily recognizable

species, distint^aiished at the first glance

verrucose branches

:

this aspect is

by

interspaces between the rows of calicles, the latter being
much crowded in each row and strongly projecting.

flat

am

not aware that this species has been found anywhere
in the Red Sea, where it was first discovered by
Forskul, who gave a good description of it.
i

else than

12. Seriatojjora ocellata.
Seriatopora orcilata, Ehrenberg

Were

;

M.-Edwards.

not for the larger calicles, I should without hesitation declare this species (which was established on a worn
fragment from an unknown locality) to be identical with S.
it

spinosa.

Ann.dhMaj. N.

Hist. SeY.4:.

Vol. x'lx.

29

—
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a new
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Portunidae.

Description of a new Species of Portunida^ f)-om
Bengal.
By Prof. J Wood-Mason, Deputy
Superintendent of the Indian Museum, Calcutta.

XLII.

Bay of

the

.

Goniosoma

Jioplites^ n. sp.

The

wliole animal is covered witli a short and dense pubeswhich is developed into cilia on the edges of the legs
and between the cpibranchial teeth. The carapace resembles
that oi Neptunus gladiator in the distribution of its granulated
The an tero- lateral margins are armed
lines and elevations.
the first two small, similar, close together, and
Avith six teeth
the third and fourth larger, sharper, curved a
rather obtuse
the fifth rather smaller
little forwards, and broad-triangular
the last very sharp and
than these, but similarly sha]:)ed
Front
long, about thrice the length of any of the rest.

cence,

;

;

;

;

divided into eight teeth arranged in pairs or into four bilobed
ones, each lateral tooth being subdivided into two nearly equal
and similar lobes, the outer one of which forms the inti-aorbital angle, each median tooth into two unequal and dissimi;

and smaller of which is directed slightly
outwards and has its extremity rounded off, but the internal
and larger has its external angle obliquely cut away and its
internal angle rounded off; the two median teeth are separated from one another by a fissure shallower and narrower
than those which divide them from the lateral ones. Posterior angles each produced straight outwards to a strong and
blunt process, the posterior edge of which is in the same
and the
straight line with the hinder margin of the carapace
emarginations for the reception of the bases of the swimmingChelipedes
legs are in consequence much deeper than usual.
and legs agree with those of Goniosoma caUianassa, Hei'bst,
except that the meropodites of the former have a shai-]? spine
at the very extremity of their posterior crest and only two
spines in front, that the spine on the internal margin of the
carpopodites is very long and acuminate, and that the immovable finger has at the base but four transversely convex
ridges instead of five, the central rib to be seen on the under
that the
surface of this part in G. callianassa being absent
thighs of the walking-legs are a little thicker at base and all
have the lower and posterior crest produced at the apex to a
sharp spine, and that the penultimate joint of the swimming-

lar ones, the external

;

—

pair

is

obviously denticulated below.

Length of the carapace 15'0 millims., breadth 28*5; breadth
length of the last epibranchial
of the hinder margin 12'5
;

spine 3"0.

Hah. Madras.

—

;
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Coleoptera from Queensland.

Xew Coleopterous Insects from Queensland.
By CiiAKLKS O. Wati:hhouse.

XLIII.

LONGICORNIA.
Prionidae.

AxALoriius, gen. nov.
^[andibles short, convex, curved, furnished on the inner
side with a single strong tooth.
Head large, convex. Antennje about half tiie length of the body
the first joint short,
pear-shaped, the third two thirds the length of the first, but
slender, the fifth to eleventh gradually increasing in length.
Thorax scarcely broader than the head, transverse, with no
lateral margin, only marked by a fine line.
Prosternum broad
and flat. Legs not spinose ; tarsi short and narrow, the third
joint bilobed.
Closely allied to Mallodon, from which I have separated it
on account of the thorax not being expanded into a lateral
;

ridge.

Analojjhus parallelusj sp. n.

A. elongatus, parallclus, convexus, piceus capita mapno, convcso,
medio canaliculato, discrete fortiter punctato, collo subtiliter
;

orcbcrrime punctato, pone oculos fortiter granoso thorace lon-L
latiore, antice baud profunde cmarginato, latcribus
ixirallclis, angulis posticis rotundalis, disco uitido parcc jninctato,
medio longitudinaliter impresso, latcribus opacis creberrime sub:

gritudine

tiliter punctulatis,

clytris thorace

guttis

parum

duabus

nitidis notatis

punctatis, latcribus apiceque nigidosis
dis,

hand

Long. 10

;

scutello lajvi

latioribus subparallclis, uitidis, basi discrete
;

pcdibus rufo-piccis,

niti-

spinosis.

lin., lat.

5a

lin.

The head and thorax

are pitchy black.
The thorax has
the lateral margin indicated by a fine interrupted line, which
terminates at the posterior angles in a slight crenulatcd ridge.
The base has a slight emargination on each side of the scutclThe wliole underside is opaque and finely and densely
lum.
punctured as the sides are above. The abdomen is shining.
Ilab. Queensland.

Brachytria

Brit.

Mus.

vari'a, sp. n.

crcbrc punctato, rufo-flavo
thorace rufoflavo, postice angustato, jmnctis nonnullis adspcrso, disco utrinelytris ad apiccm funiosis, maculis tribus
que puncto nigro
(sa;pe conjuuctis) flavis.

B. nigrcsceiis

;

capite

;

;

Long. 7

lin.

2U*
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This species

Coleoptera from Queensland.

at once separated

is

from B.

(/ulosa,

Newm.,

by the thorax being ahnost devoid of punctures, and with no
sharp angle at the side besides the two discoidal spots, the
posterior angles below, and sometimes the hind margin, are
;

The elytra are rather dull, coarsely punctured, tricoswith a large yellow spot below the scutellum, and one on
each lateral margin about the middle, as in B. gulosa.
The
sternum and the base of the abdomen are sometimes yel-

black.
tate,

lowish.

Hah. Sydney.

Brit.

Mus.

Bracliytria pictttj sp. n.

B. nigra, nitida

margine antico ochraceis, hoc fere
medio baud ampliato, postice angustato elytris postice
angustatis, tricostatis, crebre punctatis, medio pallide flavo-notatis, humeris sauguineis, apice famoso
femoribus apice ocbraceoannulatis abdomine basi piceo.
;

capitc thoraceque

laevi,

;

;

;

Long. 6|

lin.

The colours of this species would probably vary
lowing characters will serve

;

but the fol-

—

from B. varia
Eyes scarcely prominent. Thorax regularly arched, with no
impressions towards the anterior and posterior angles, scarcely
broader across the middle than in front, narrowed behind,
but not angular at the sides.
The punctuation of the elytra
to distinguish

it

:

much the same but the punctures are not so confluent at
the ajiex.
The metasternum is very closely and somewhat
coarsely punctured in the middle, less closely but distinctly

is

;

punctured at the sides whereas in B. varia the metasternum
finely punctured, and not much more closely in the middle
than at the sides.
Hah. Queensland.
Brit. Mus.
;

is

Ohrida comatOy Pascoe.

Specimens of this species have just been received from
Queensland, some with entirely black legs and antennae, others
with them entirely red.

Phytophaga.
Cassididse.

Hoplionota

H. breviter oblonga,
plagis

dor.tah'sj sp. n.

thorace dorso piceo, utrinque
flavis profunda baud crebre
elytris disco piceo, crebre fortiter

subnitida, flava

;

duabus punctatis, lateribns

scutcllo nigro
punctatis
punctato, elevationibus nitidis instructo, marginibus
;

;

jiiceis

macu-
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lis quatuor flavis notatis, profundo baud crebre punctatis
subtus flavo-tostncco.
Long. 3-3^ lin., lat. 2i-2if liu.

;

corpore

Head

pitchy brown, opaque, but with no distinct punctuaepistoma truncate in front, narrowed tOAvards tlic eyes,
witli the front mar<;-in obscure yellow.
Thorax pitchy in the
middle, dirty yellow at the sides
disk with four strongly
punctured shallow impressions, the sides deeply but not
thickly punctured.
Seutellum black, or nearly so.
Elytra as
long as broad, very slightly rounded at the sides, bluntly
rounded at the apex, pitchy brown, the discoidal part rather
tion

;

;

darker, especially the raised parts
the margins have four
large yellow spots, one on each side about the middle, and
another on each side of the apex each elytron has a small
tubercle on the shoulder, and between this and the scutellum
a carina turned outwards posteriorly ; in the middle there is a
rather strong trigonal tubercle, from the angles of which two
very short carinte are directed forwards, one towards the
lateral margin, and one long ridge directed backwards nearly
this ridge is raised in the middle
to the apex
between this
ridge and the lateral margin there are two small tubercles.
;

:

;

;

Hah. Queensland, Mackenzie River.

Brit.

Mus.

BIBLIOGRAPHICAL NOTICE.
Annxud

litport of the United-States Geolotjiccd and Geographical
of the Territories^ embracing Colorado and parts of adjacent

Sttvi'iy

Territories^ being a lieport of Progress of the Ex^doration

By

for the

Haydex, I'nited-Statcs Geologist.
8vo.
508 pages, with numerous Plates and Maps. Washington, 1870.

year 1874.

F. V.

The work

of the officers of the United-States Geological and Geographical Survey presents frequently features of considerable diffiIn the sparsely populated areas of the West the parties
culty.
intrusted with the duty have to be specially organized both for
subsistence and scientific work, inasmuch as their labours are often
conducted in territories where no assistance can be obtained from
Thus the Colorado survey, conducted by
the locality surveyed.
Dr. Haydcn, was separated into seven divisions, to each of which
was assigned s])ecial duties as the topographical and geographical
section, those for the primary triangulation and jihotography, as
well as a quartermaster's department, on which devolved the transEach of these divisions consisted further of a
port and supply.
complete staff of scientific observers, comprising botanists and meteorologists, as well as those more directly concerned in tlie actual
work of surveying.

—
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This complete and careful organization has produced the excellent

and the carefulness
excellence of the illustra-

results told in the valuable Tolurae before us

of this work, as well as the

number and

;

on the department to whose energy
indebted for this valuable addition to scientific know-

tions, reflects considerable credit

we

are

ledge.

Starting from Denver on the South Platte river, where the headquarters were established, the various divisions examined and
mapped that portion of the territory extending, roughly sjjeakiug,
from Xorth Park to rather further south than the valleys of the
Gunnison and Arkansas rivers, or between the 38° and 40^^ 30'
parallels of north latitude, and between the 105° and 108° meridians of west longitude
thus comprising the mountainous district of the North and South Park, Elk, Sa watch, and Colorado
frontier ranges.
"This new area presented all the different forms of surfaceerosion peculiar to a granite, sedimentary, and lava countr}-, making
it an exceedingly interesting study, both for its topography and
geology.
The great lava mesa at the head of the White Kiver is
cut by deep canons that penetrate far into the plateau, dividing the
mesa into what appear isolated masses, but which are all connected.
One isthmus, from 3 to 12 feet in width and 125 in length,
connected a plateau of several miles extent with the main mesa.
The highest portion of this mass is on the east side ; and from the
base of the almost continuous cliffs which border it the country
descends in long, timbered slopes to the broad open area of Egeria
Park, lying between them and the Park range."
It was examined. Dr. Hayden states, " in the usual manner of
the surve)'"
a carefully coloured geological map, showing the
distribution and extent of the rocks, together with numerous sections
and memoranda relative to the abundance and occurrence of the
economical deposits, being prepared and then this is adapted to a
careful trigonometrical survey of 4 miles to the inch, with 2U0-feet
contours.
This latter is reduced one half for publication.
Speaking generally, " the older metamorjjhic rocks, such as the
granites, schists, &c., of probably Archaean age, in which alone the
precious metals and minerals of Colorado have been found, ajid which
form the foundations on which aU the bedded rocks, sandstones,
limestones, &c. of the country rest, are brought to the surface and
exposed only along the folded ridges of the Park range, and in the
bottoms of a few caiions in some of the southern tributaries of the
White Eiver and of the neighbouring tributaries of the Grand."
Along the northern portions of the district, and in the extreme west,
the surface of the country is mainly composed of Cretaceous rocks,
The coal, a fairly
either horizontal or only slightly undulating.
good lignite, lies in the upper, middle, and lower portions of this
group, in definite horizons ; but it improves in quantity and quality
to the westward.
It is in the south-eastern portion, however, near
the Grand and Eagle rivers, that the sedimentary rocks, among
which occur quantities of limestone and exter.sive deposits of gyp-

—

—

;

;
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sum, are most folded and contorted
and this is especially well
by the clever drawings that illustrate the report.
As a rule these are merely outline sketches, with but little
shading so that, though they are still most j)icture.sque, nothing is
sacrificed to mere artistic eftbrt, but every undulation is so carefully
indicated, and the lithological character even of the rocks so well
shown, that the nature of the country, both topographically and
It must
geologically, can be most easily and satisfactorily studied.
not be imagined from this that regular geological charts are neglected.
Un the clearly printed surveys, in which the most intricate
coutouring of the mountain-ranges never becomes indistinct or
;

illustrated

;

obscure, the boundaries

of the various deposits

are indicated in

colours.

But even here there is an improvement on the ordinary method
of manipulation.
The colour is never dense generally only one tint
is used
but the ditferent deposits are represented very legibly by
cross-hatching, continuous lining, chain-dotting, and other methods ;
so that the clearness of the plan is never interfered with.
A remarkable and most complicated fold occurs in the Elk range,
and is illustrated by a group of sections at page 7U, and an excellent
explanatory figure of the causes of the apparently confused arrangement of the strata affected.
The upheaval of the area, in parts
sudden and abrupt, has led to the cracking of the axis of the
fuld, and the faUing-in and overlapping even of the upper strata
while at the extremities there appears to have been a more prominent and extensive displacement, producing such Assuring of the
material as to lead to an extensive weathering and consequent
exposure of the lower beds ; but this has not been continuous
throughout the mountain-range produced. The complicated faults
so formed can be at once grasped by an examination of the effective
sketch illustrative of the phenomenon.
In fact the services of
skilful draughtsmen are everywhere apparent.
The isolated weatherworn i)innacles of the great valleys, the sombre scenery of the profound caiions, the grand pictuiesqueness of the mountain of the
Holy Cross, on whose sides the snow-filled crevices are arranged in
the form of the sacred symbol, the effects of the protection afforded
by the hard bands of rock in softer materials, as in the " Monu;

;

ment

Park,'' are all portrayed with effective artistic skill, and still
without any apparent sacrifice of tmthfuluess of a]jpearance ; and the
value of such sketches as a compound of section-drawing and almost
a bird's-eye view is fully exemplified.
In Palaeontology, with the exception of seven diagrammatic plates
of plants from the Cretaceous beds, the book has no illustrations
but
perhaps it is scarcely fair to expect a lengthened account of the
fossils characterizing the different groups in a general geological
The two monogrnphs (by Leo Lesquereux)
history such as this is.
on fossils in this report deal (1) with the i»lants by Avhich the ago
of the Tertiary lignitic formations may be d( termined, and (2)
with the Cretaceous flora of the Dakota group, those s])ecimens
only being figured which are illustrative of the " new materials
;

428

Bibliographical Notice.

from this remarkable formation," and which comprisea
some rare Aralite, Sequoia-, and Menispermites.
Xot the least interesting chapter in the book is one by Mr. W.
H. Jackson, on the curious traces of ancient human occupation
that are found along the cliff-sides and escarpments in the extreme
south-western portion of the Territory. Grouped or singly along
these slopes, some near the highest flood-level of the stream, others
obtained

at considerable elevations above

it, are ruins of stone buildings of
various sizes and in various stages of decay.
They are constructed
of stones about 4 inches square by 7 and 12 inches wide, cemented
w4th clay, and divided into rooms 8 or 10 feet square. Some were
of two stories, castle-like in form, and provided with squared win-

dows

abundant fragments of coarse pottery, no other
bygone races could be discovered among the ruins.
Their chief peculiarity is their situation. Generally high up on the
clift-side, at the base of the more vertical portions, these buildings,
often enclosing the entrances to caves and fissures, though at other
times quite separated from the rock, are always difficult of access.
The inhabitants had evidently much to fear from hostile tribes and
the position of the buildings, coupled with the fact that they can be
at times with difficulty distinguished from the natural stone, indicates that the ancient tiibes had selected this inhospitable site for
the sake of security.
But history tells us that even this effort was
vain.
Mr. Ingersoll, writing about the aboriginal races of Colorado,
asserts that originally they inhabited all the country as far west as
the head-waters of the San Juan, and lived peacefully, cultivating
with rude implements of stone and wood the fertile valleys of the
streams, where they jiastured their flocks and herds.
But about
1000 years ago their neighbours, the Utes, broke up these peaceful
encampments. Driven by slaughter and forays, they retired to tl.e
more inaccessible fastnesses of South-west Colorado, and there dug
reservoirs and built the watch-towers, of which the relics only remain. And here they stood at bay; but "their foes came, and
lor one long month fought and were beaten back, and returned day
after day to the attack as merciless and inevitable as the tide.
Meanwhile the families of the defenders were evacuating and moving
south and bravely did their protectors shield them till they were
all safely a hundred miles away.
The besiegers were beaten back
and went away but the narrative tells us that the hollows of the
rocks were filled to the brim with the mingled blood of conquerors
and conquered, and red veins of it ran down into the canon." The
Moquis of Arizona are their descendants.
Even these desolate
"wilds tell a tale of human sufi'ering and aggression that can
;

but, except

relics of these

;

;

;

unfortunately find

its

parallel in every nation's history.

A special Eeport

on the Mollusca of the legion, and Eeports on the
Topography and Geography, and a good index ore also given. The
completeness of the volume, and the painstaking care with which a
work presenting no ordinary difficulties has been so successfully
performed, reflect the highest credit both on the Government that
directed its execution, and the able body of scientists to whom its
carrying out was intrusted.
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Zoology of the ^Challenger' Expedition.

To

the Editors

of

the

Annals and Magazine of Natural

JJistori/.

—

A notice of the "Zoology of the Challenger Expedition"
appeared in your No. for March 1^77, and has excited much surprise.
It was in the form of an extract from a letter which Mr. Alexunder
Silliman's Journal,' dated
Agassiz addressed to the Editors of
Edinburgh, Dec. 18, 1876. In this letter the scientific world is informed
that the Challenger collections are to be distributed for description
in a very extraordinary manner, and " so that the United States will
have their fair share of the woi'k." In fact the Echini, Ophiurans,
Ji'idiolaria, and Sjiongida (almost the most important groups to
the zoologist and palaeontologist, and dredged up in the grand British
expedition at great cost) are to be handed over to distinguished
Gentlemen,

'

'

'

naturalists abroad.

I address

you on

this subject at the instance of a very consider-

number of Fellows of learned societies, and, by permission, in
the name of those gentlemen whose work in relation to those groups
able

I state unhesitatingly that not one English writer
well known.
on the Echini, Sjjonf/ida, or Kadiolaria has been communicated
with by Sir WyvilleThomson,in whose hands the Government have
they one and
placed the direction of the results of the Expedition
aU have been passed over with contemptuous neglect. Eor a great
nation to send out expensive expeditions and then to distribute the
results for determination and description to foreign naturalists, however distinguished, without considering and employing its own naturalists, is rather characteristic of this age of depreciating criticism
but it is a proceeding which can only be tolerated upon a preposterous application of the idea of catholicity in science and the fact of
the incompetence of national investigators.
An assumed deficiency of competent naturalists in Great Britain is,
in fact, the only excuse for distributing the collections afterthe fashion
adopted by the " Director ;" for the stretching of the idea of brotheris

;

;

hood in science, under the circumstances of the Expedition, is silly.
I would direct the attention of the Director (whose apparent ignorance of the work of his fellow countrymen would seem to disqualii}-

him

for his position) to the pages of the ralaeontographical Society's
works, and to those of the Zoological, Geological, and Linncau
Societies during the last decade. He will find that a Koyal Medallist
obtained this honour for researches amongst the Protozoa he wiU
find that an English palaeontologist, who has paid great attention to
the Echini, has ^iven a classification of their main groups which is
and he will find younger observers who have
accepted everywhere
given plenty of evidence of their only wanting the opportunity to
become very distinguished. There is no deficiency of competent
;

;

workers amongst

As

us.

a perfectly independent naturalist, I protest most decidedly
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against Sir "Wyrille Thomson's course of action, and denounce it as
unjust and unpatriotic; and in this protest 1 am joined, as will .be
proved shortly, by nearly every scientific man with whom I have

communicated. I doubt whether Sir Wyville Thomson is justified
by the instructions of the Government rei-arding the disposal of the
Collections
but this question will be settled when the correspondence is moved for in the " House." In conclusion, I wish, in my
own name and on behalf of those naturalists who act with me, to
;

express our admiration of the labours of the distinguished men who
are mentioned by Air. A. Agassiz, and our thorough appreciation of
liis own genius and liberality.
AVe can only regret that these gentlemen have been placed, by no fault of their owm, in a position
so invidious that they can hardly occupy it conscientiously.
Yours, etc.,
P. MAJiTix DrxcAx, F.E.S.,
April 20, 1877.

On

Pres. Geol. Soc.

undergone bj/ the Oi'um of the Phanerocarjjal
Medusae before Fecundation. By M. A. Giard.

the Mod'tjications

AVe shall take as a type the

Medusa

ovnm

of Rhizostoma Cuvieri.

This

thrown up in great abundance, during the whole
autumn, on the beach at Wimereux, together with Vhri/saora hyo~
scella and some other Acalephs.
The smallest ova taken from the ovary are formed of a transWe
parent vitellus containing a germinal vesicle and a nucleolus.
As the
do not yet recognize in them any enveloping membrane.
fine

ovum

is

increases in size its transparency diminishes

;

the vitellus

becomes charged with dentoplasm, and the germinal vesicle less
at the same time a very delicate vitelline memeasy to appreciate
;

brane, closely applied to the vitellus, may be distinguished at the
In a later stage the ovum presents at its periphery a
periphery.
series of spherules equally distributed over its- whole surface, filled
with a perfectly hyaline substance, and separated from the external
membrane by a thin layer of granular protoplasm, identical with
An
that which occupies the centre and covers the germinal vesicle.
optical section of the ovum may then be roughly compared to
that of a young stem of a plant at the moment of the ai^pearance
of the first circle of vascular bundles which divide the parenchyma
one central, another peripheral, and the third
into three parts
The hyaline spherules increase
radial (uniting the two former).
rapidly, become tangential to one another, at the same time that
Under a low power it apjjears
they reach the vitelline membrane.
as if the vitellus were surrounded by a layer of cells which project
Under a higher power it is seen
rectangularly at its periphery.
that the central granular protoplasmic mass is united to the vitel-

—

little columns, widened at their
columns formed in a cavern by the union
These little columns are formed
the stalactites and stalagmites.
a less granular protoplasm than that of the centre of the ovum.

line

membrane by

two extremities,
of
b}'

a multitude of

like the
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Lastly, at the

moment when

the

ovum

arrives at maturity, the little

columns are ruptured, leaving no traces except slight thickenings of
the vitelline membrane at the points where they were attached.
We have then, therefore, a central granular mass in which the
germinal vesicle is no longer directly observable, and round this
mass a transparent zone which separates it from the vitelline membrane.
Prof. Harting has seen, in the ova of Ci/anea LamarcJcii

and

C.

the stage in which the little columns exist * ; but not
having completely followed the preceding phases, he has given an
erroneous interpretation of the ai)pearauces observed.
He regards
the ova of the Ci/axece as furnislied with a vitelline membrane of
considerable thickness and pierced with a great number of pores
leading from the outside to the interior, such, he says, as are met
with in the ovum of some Mammalia, perhaps in all, and also in the
ovum of many Teleostean fishes, in which, however, these pores
acquire much more considerable dimensions.
It is evident that
these supposed pores are nothing more than the columns of clearer

capiUata,

protoplasm above mentioned.
In tliis way the suppositions of
Harting with regard to the physiological function of these pores
also fall to the ground.
He believed them to serve for the respiration of the ovum, and perhaps also for the passage of the spermatozoids.

The preceding observations were made at "Wimereux during the
month of September 1875. They are a part of a set of researches,
still unfinished, on the development of the Meduste ; and I have only
decided to publish them now because they appear to me to acquire
a much greater generality and importance than I at first supposed,
in consequence of the magnificent researches of Weismann f on the
ovum of the Daphnoidcte.
"Weismann has oliserved a process precisely similar to that just
described, in the formation of what he calls the shell (Schale) of the
winter egg of the genera Pohjjjhemus, Sida, and Daphnella.
It is
remarkable that, in this case, as in that of the ^Medusae, the ovum
undergoes a tolerably long incubation in a special medium furnished
by the maternal organism.
The excretion of the hyaline vesicles, which takes place all over
the pcrij)hery of the vitellus of the ovum of Rhizostoma, may in
other animals be confined to one point of the surface
the phenomenon would then take on the appearance of the issue of excreted
globules.
Considering this process, we may inquire whether the
phenomenon so often noticed of the rejection of a certain part of the
vitellus at the moment of the maturation of the ovum must be
regarded as equivalent in all animals in which it has been observed.
Biitschli has shown most clearly that the polar corpuscles of the ovum of Limiums, Succinea, Nephelis vuh/ans, and Cucullanus eleymis originate by the process of cell-division.
I may add
;

•

Niederliindisches Archiv, 13d. ii. IL ft iii.
fiir wiss. Zool. Bd. xxviii. Heft 1
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&
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—
;
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that this is the case also in Sahnacina Dysteri and the Spirorhes.
In these different animals the excreted cor[)iisclcs have the vahie of
rudimentary cells having an atavic signification, and cannot properly
This name, on the contrary, applies to
be called polar corpuscles.
the non-cellular materials, which, being rejected by the viteHus,
serve for the formation of the accessory organs of the ovum ; for

example, the shell or the vitelline membrane. Such are the hyaline
of the o\*um of Rhizostoma Cuvieri.
ComiAcs lieadus,
March 19, 1877, p. 564.

—

vesicles

Dupuy.

Vertigo Moulinsknia,

This interesting and local little land-shell has been lately discovered by Mr. Henry Groves, while botanizing, in a small marsh
between Winchester and Southampton. See British iloUusca,' i.
Mr. Groves's specimens are rather
p. 256, and v. (Suppl.) p. 160.
more swollen or barrel-shaped than mine fit'om the west of Ireland
and they agree exactly with some Danish specimens, for which I
am indebted to the kindness of Dr. Morch, as well as with the
'

;

Kiister
descriptions and figures of Dupuy and Moqmn-Tandon.
and Kreglinger called it V. Charpentieri, after a MS. name given
Heyneman described it as V. ventrosa, and
by Shuttleworth.
Dupuy 's name (Moidinsiana)
\Vesterlund as Pupa Lilljehorgi.

dates from 1849, and has priority.

—

J

.
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Sponges Dredged vp on hoard if. M.S. Porcupine iu 1869-70,
By H. J. Cakter, F.li.S. &c.
Returned.
'

'

By reference to my communication on Sponges dredged up on
board H.M.S. 'Porcupine' in 1869-70 ('Annals,' 1876, vol. xviii.
p. 226), it wiU be observed that they were then in my possession
and being the property of the !Xation, I have now to add what I
have done with them, which wiU be told by the following letter
:

(Copy).
"

'

The

Cottage,' Buclleigh-Salterton,
24tli

"

Devon.

March, 1877.

—

My Deae

Thomson, I have this day foi^warded to the address
your letter of the 14th inst., viz. 1 Park Place,
Edinburgh' (carriag'e unpaid, as they came to me), three boxes containing all the Sponge-specimens (both wet and dry), dredged up
on board H.M.S. Porcupine' in 1869-70, which you sent in 1872,
excepting about as much as would fill a hen's egg, which has been

you gave me

in

'

'

chiefly used in their examination.

took the boxes (also addressed To Scotland via Midland
to the office of the Bristol and Exeter line in Queen Street,
on each of
^'an Piail
Exeter, myself, and saw the clerk write
them, stating that they would reach their dt stination on Monday
and safely, too, as, to insure
next, which I trust may be the case
this, all reasonable care has been taken in pac-kiug and addressing

"I

'

Eailway ')

'

—

them both

outside

and

in.

'
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" The Corel's have been screwod on, so that there will be no oc-

and each box has been corded
casion to use force in o[)enin<^ them
both for further security and for furnishing!: them with a handle respectively, whereby they may be removed from place to place easily
;

and without any excuse for turning: them upside down.
"The boxes respectively contain all the Jars you sent me, viz. 108,
and the same Jaks too, with their contents respectively, exactly as
but with the
1 received them, minus the quantity above mentioned
addition of a few small bottles into which respectively some of the
And,
smaller Type specimens have been put to avoid confusion.
although all have had their stoppers tied down where necessary,
yet as these do not in all instances fit tightly, and a few of the
smaller Jars have been laid on their sides for convenience, while
their contents respectively are only just covered by spirit with the
usual bit of muslin, it seems to me desirable that they should be
unpacked directly after their arrival, and sufficient spirit added to
prevent the occurrence of mildew, whereby, for accuracy of detail,
the minute examination of a sponge is destroyed.
" Each Jar has my running number' on it outside, besides the
same number in pencil on vellum loose inside. The Type specimens
respectively, in each Jar too, are labelled on the latter outside, and
T. 8.' in pencil, also on vellum.
ticketed inside with the letters
" Moreover, I herewith enclose a MS. Catalogue of all the Jars
and the dry specimens respectively, in Avhich also the running
number of the Catalogue will be found to correspond with that
The first column contains
on the Jars &c., respectively, as follows
the running number;' the second the figures on the original label
of the Jar when it reached me, which were then fortunateli/ copied,
the third column
as they are now, in many instances, obliterated
bears a list of the Sponge-specimens contained in each Jar, with the
Type specimens written in I'ed ink for distinction, and the rest in
common dark ink the former ticketed as above mentioned, and the
latter joiticketed, as it is assumed that these, which have been long
Lastly,
since described and illustrated, will be easily recognized.
Remarks,' is intended for further
the fourth column, headed
elucidation of the specimens, as well as to indicate the volumes (Jtc.
Annals and Magazine of Natural History,' res]iectively, in
of the
which the Type specimens have been described and illustrated.
" It also seems to me advisable that all the Type specimens should
at once be taken out from their Jars respectively and put into Jars
of their own by themselves for some of them are in great plurality,
dispersed throughout the collection, and others single or at present
whereby they would be ready for distribution, as you state
unicjue
''
that they will be sent to the British Museum with the *' Challenger
;

'

'

'

'

:

—

'

;

—

'

'

;

;

'

collections.'

" Finally, the dry specimens will be found in the same two little
boxes in which they came to me, inclosed in one of those mentioned,
also numbered in accordance with the list at p. .'ii) of the Catalogue.
" A Postal Card addressed to myself, with the words All has
arrived safely " written on it, is also herewith enclosed to save you
trouble in sending this acknowledgment to me by return of
'

'

*
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post if convenient, after the receipt of the Boxes, with these words
alone, or instead of them any other observation you consider
necessary.

"As stated to you before, I can vouch for the accuracy of what I
have published respecting the Type or Xew Specimens among these
Sponges; and that is all that Science requires or can demand, either
from my head or my pocket, grain itoush/.
" I am, my dear Thomson,
Yours very truly,
" To
(Signed)
He>rt J. Caeter."
Professor Sir WyvilJe Thomson,
20 Palmerston Place,
Edinburgh"
Of the Boxes having reached their destination I had notice by the
receipt of the "Postal Card" on the 28th March, signed ''C. W}'' T.,"
and stating that they had " arrived all right," but had " not " been
" opened."

So far I

am

no longer accountable for these specimens.

Budleigh-Salterton, April 25, 1877.

On

Phenomena of the Development of Echinus
By M. A. GiARD.

the first

miliaris.

The important controversies to which the investigation of the first
development of the ogg of the Echinodermata have given rise have
led me this winter to undertake a series of researches upon the
common urchin of the shores of the Boulonnais, Psammechinus
miliaris.
As a term of comparison in some difficult points I had
the

eggs of the

common

starfish

{ Aster acanthion

ruhens).

The

spawning ceases in both species towards the end of March.
The methods employed by me are those of direct observation and
The latter were especially useful for the
of coloured preparations.
observation of the cunjolytic figures (Auerbach) or amphiasters (H.
Fol).
I obtained excellent results by employing acetic acid, ammoniacal carmine, and picric acid, applying these reagents successively
and in very small quantities. The preparations thus obtained are
very beautiful but, unfortunately, they cannot be preserved more
than a few days.
Besides the mucous envelope the egg of Ecliinus miliaris possesses
a veiy delicate vitelline membrane, and this even before fecundation, as has been asserted with regard to allied species by 0. Hertwig and Perez. A little while before maturity the germinal vesicle
;

The nucleolus
presents the reticulum characteristic of old nuclei.
contains an irregular nucleolinus. "When the egg is mature, the
germinal vesicle quits the central point and enters upon re rogresIts elements, mingled with those of the nucleolus, form an
sion.
amoeboid mass with more or less torn outlines, which soon attains
the periphery of the vitellus, when it divides into two parts, producing a caryolytic figure. One of the stars is directed towards the
centre of the egg, and very rapidlj' acquires the form of a rounded
It is this nucleus that 0. Hertwig regards as the germinal
nucleus.
spot, which has escaped the transfoiTnation affecting the germinal

;
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Wc sliall, like H. Fol, call it iha fcwale pronvclcux. Tliis
nucleus always aiti>eiircd to uic smaller than the nucleolus of the
cgp:
an ohservation which appears to me ditticult to reconcile with
Moreover 1 have frequently met with
the opinion of 0. Hortwig.
ova in which the Wagnerian spot was no longer visible, and in which
the female pronucleus did not yet clearly present the nuclear appearance.
On the other hand, it is incorrect to say that t\w female
jyronncleus has no genetic connexion with the nucleolus of the ovule,
seeing that the substance of that nucleolus, mixed with that of the
germinal vesicle, serves for the formation of the first ampMaster,
which gives birth to the female pronucleus.
By examining, without reagents, a great number of eggs recently
deposited and not yet fecundated, we observe very interesting facts.
The egg presents two little cumuli of a protoplasm clearer than the
rest of the vitelline mass.
These two cumuli may be variously
placed with respect to each other but very generally they are placed
One of them originates at the
at the extremities of one diameter.
expense of the brother star of the female pronucleus tliis star forms
an unequal oaryolytic figure, the small star of which becomes the
cumulus in question this cumulus, lastly, produces the first polar
globule
the second originates subsequently from the first.
The
polar globules are very small in the urchin, and, moreover, they
disappear very rapidly ; lastly, they do not remove far from the
surface of the vitellus, and it is therefore possible that in Toxopnevstes lividus they may have escaped' the notice even of so practised an observer as 0. llertwig.
I have said that in order to make these observations it is necessary to take recently deposited eggs
the deposition may be induced
at will in several ways. The same phenomena may also be observed,
however, in ova taken directly from the genital gland but in operating thus we are exposed to a source of error.
In fact, with the
liquid of the perivisceral cavity a certain number of the amoeboid
elements which float in that liquid are very frequently removed
and these elements, by attaching themselves to the surface of the
vitelline membrane, which is intimately applied to the vitellus, may
simulate vitelline cumuli or even polar globules. All confusion is
avoided by taking deposited eggs, and following them step by step
for some time up to the moment of fecundation.
As soon as the eg'^^ is brought into contact with the spermatozoids,
the latter apply themselves by their heads over the whole periphery
of the membrane, and impress upon the vitelline sphere a very rapid
gyratory movement. The vitelline membrane, hitherto ver}' close
to the surface of the vitellus, sc^jarates from it by degrees
and, in
consequence, the second cumulus, the apex of which adheres to the
membrane, is drawn out into a cone, uniting the vitellus to the
surface.
As no spermatozoid is seen to penetrate between the vitelline membrane and the vitellus, round which there exists a large
clear space, I incline to think that the second cumulus serves for
the passage of the spermatozoid, either by the apex of the cone terminating at a pore in the membrane, or (which appears to me more
probable) by the fecundating act consisting essentially in a diff'usiou
vesicle.

—

;

;

;

;

:

;

;
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of the male protoplasm through the membrane at the ])oint where
that is to say,
this is directly in contact with the female protoplasm
at the apex of the cumulus.
The protoplasmic cone uniting the membrane with the vitellus
soon detaches itself from the membrane and reenters into the vite By employing colouring substances the egg then preline mass.

—

sents three nuclei, two situated near one pole of the egg, the other
Of the former two, the superficial one is the
at the opposite pole.
the other,
nucleus which, by dividing, forms the polar globules
;

seated, is the female pronucleus

the nucleus formed
at the opposite pole, which is at first superficial, is the male pronucleus, which, starting from the point where the cumulus of

more deeply

;

fecundation was situated, directs itself towards the centre of the
to meet with the female pronucleus, with which it enters into
conjugation to form the first nucleus of segmentation. I do not think
that the nucleolus of the male pronucleus can be regarded as the
unmodified head of a spermatozoid.
It seems to me that the numerous spermatozoids fixed upon the
membrane of the egg, and which appear to have no function, are
The gyratory
not quite without influence on the act of fecundation.
movement which they give to the egg, a movement so easily
detected in the Echinodermata, the Ascidia, and a great many other
animals, perhaps assists in favouring the progress of the two jyronmlei towards the centre of the egg. I have frequently remarked
that the eggs which had not turned for a certain time were developed irregularly, and sometimes even did not enter into embryonic

egg

evolution.
Is the existence of a cumulus of fecundation peculiar to the
Echinodermata ? Prof, de Lacaze-Duthiers, in his splendid monograph of Dentalium, figures in the egg of that moUusk a maniilla
situated at the pole opposite to the polar globules, and which may
perhaps have the same signification as the cumulus of the urchin.
However the eminent zoologist declares that he could not say
whether this mamilla is visible before the arrival of the sper-

matozoids.
In the common starfish the cumulus of fecundation is more diffibut, on the other hand, the polar
cult to see than in the urchin
globules are much more apparent, and their production pi-esents
more clearly the picture of a cell-division with unequal products.
Comptes Hendus, April 9, 1877, p. 720.
;

Obituart/,

JoiTN Leckexbt, Esq., F.G.S., F.L.S., died at Scarborough on the
He was an excel7th of April, 1877, in the 63rd year of his age.
lent and zealous naturalist, and deservedly possessed the esteem of
Yorkshire has lost in
all his numerous friends and correspondents.
him one of her best men of science. !Mr. Leckenby became a conand his last communication was
tiibutor to the ' Annals in 1858
made, in conjunction with Mr. Marshall, in December 1875. He
also published papers on local geology in the ' Quarterly Journal of
the Geological Society and the Geologist in 1859.
'

;

'

'

'

;

THE ANNALS
AND

MAGAZINE OF iNATURAL HISTORY.
[FOURTH SERIES.]
No. 114.

XLIV.

— On

JUNE

the Variability

certain Fishes.

1877.

of the Species in the case of
Dr. Y. Fatio*.

By

Several authors have of late years flemonstrated the influence of the surrounclin^^ medium upon organisms, and indicated in various particulars the variability of the species.
The struggle for existence and natural selection especially
are no longer subjects of doubt with many zoologists.
change in such or such a condition of existence almost
always superinduces a parallel modification in such or such
an organ, the mode of action of which is more or less affected

A

and this first translation of the external influences necessarily
draws after it corresponding disturbances in several other
pai'ts characteristic

of the species.

Darwin, in his work on the Origin of Species, gives the
name of correlative variation to this kind of reaction of a
modified part upon other corresponding parts, and demonstrates sufficiently by numerous examples that the changes
Avhich have taken ])lace in an individual may be reproduced
and multiplied by heredity. Hiickel distinguishes direct or
immediate influences, acting upon the individual, and indirect
or mediate influences, Avhich only become perceptible by hereThis latter author even devotes a whole chapter of his
dity.
^fatural History of Creation' to this subject, under the title
of " Laws of Adaptation."
'

* Translated by W. S. Dallas, F.L.S., from tlie
Archives des Sciences,' tome Iviii. p. l-o.
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Several naturalists have already more or less studied and
described the series of transformations which, under the
influence of the variability of the conditions of existence, have
gradually modified, sometimes the actions, and sometimes the
forms of certain animals and plants, often sufficiently to
render unrecognizable the traits of relationship which ought
to unite individuals which, at the first glance, are completely
diflferent.

The

particular point to

which I desire here

to call attention

will not, therefore, find its inter^jretation in an entirely

new

However, as each new stone added to the
order of ideas.
edifice of an opinion cannot fail to be of use, I think I ought
to take advantage of some of my most recent observations to
expound succinctly some reflections which have by little and
little grouped themselves in my mind since I have investigated
the Swiss Vertebrata and their variability under different conditions.

A

conscientious zoologist can no longer establish new species
Many apparently distinctive chaso easily as heretofore.
raters fall to the ground or lose more or less of their imporEach
tance before a thorough study of possible modifications.
it is necessary to seek,
character calls for serious discussion
if not the limits of variability, at least the points which, under
such or such an ensemble of appreciable conditions, seem to
;

be the most

solid.

in fact, to the narrowness of the

limit ascribed to
the species in the old definitions, and to the often inconsiderate multiplication of specific types apparently different,
that we owe in a great degree the confusion which now reigns
either in certain parts of classification, or in the minds of
many people who seek, in different directions, the foundation
It

is,

of truth.
The species is very difficult to define or to limit for a group
of individuals similar to each other, exactly like a certain
individual, attributed to such or such a species, seems to be
nothing more in reality than the actual expression^ under certain given conditions ^ of a form taken upon such or such a step
;

of the animal

scale, or

upon such

or such a branch of a genea-

logical tree*.
• The subject of which alone I -wish to treat here i.s too restricted to
lead me to launch out now upon the hypotheses as to the derivation of
Science in general and palfeontology in particular
the original tj'pes.
cannot yet offer us any definitive solution of this question. I have nothing
to do, therefore, at present with tlie question whether there have been
several animal scales, or whether a single scale has been at first composed

4'M
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Whether it belongs to a single primitive tree or to one of the
descendants of the latter in the forest ofheings^ the bud, sjyecies
or variety, which terminates a branch must always ^yossess the
power of yielding more or less to the exigencies of a variable
medium, and of being able to produce thus new modifications of
greater or less importance, themselves endowed, in their turn,
with greater or less variability and vitality.
Most autliors who desire to give an absolute definition of
the species, generally invoke, as evidence of stability, the
difficulty of intercrossings between distinct species, and the
comparative sterility of the hybrids thereby produced, as also
the facility with which, on tlie other hand, the races derived
under our eyes from a single stock multiply together. These
difficulties, liowever, which are often exaggerated, frequently
seem to result from the desire to unite, lor certain advantages,
organisms endowcdwith useful qualities of too opposite a nature.
In the two cases we are at a very different distance from the
parent form it is necessary, as Besnard has already indicated,
to be able to make one's choice, or to return further back in
It is probably for
tlie ramifications of the genealogical tree.
an analogous reason that it is usually the lower types that prelonger
sent most possible modifications or combinations.
duration of the influences, by more profoundly altering the
organisms, evidently diminishes the sentimental attraction, if
we may so call it, that a similarity of appearance must necessarily favour, and at the same time renders a perfect combination of the organism of the two individuals selected less
easy to be effected in a manner sufficiently complete to become
productive.
It is impossible not to see here the existence of two general
laws opposed to one another and constantly struggling one
against the other, and Avhich, according as tiiey are called by
circumstances to predominate over one another, maintain the
species within relatively immutable limits, or, on the contrary,
;

A

In other words, I cannot decide whether the genealoof a single step.
gical tree of living creatures was planted with all its smallest branches, as
Agas-iz thought, or whether a primordial cell, in place of a seed, originally gave birth to a genealogical tree which, at hrst an aquatic })lant,
gradually extended its branches upon the solid ground, and, growing
larger and larger, put forth all the branches which now-a-days constitute
the totality of the known and unknown organisms on the face of the
globe, according to the views of some disciples of Darwin, Kolle, Iliickel,
and others. It matters little to me, in fact, in the ascertainment of the
variabilitv of an existing species, whetlier I assume the existence of one
or several seeds, whether I see a single tree constantly increasing in size,
or perhaps still believe in the existence of a whole forest of genealogical
trees, sprung from the seeds of a singh; plant, but from germs which have
fkUen succcRsivelv under different conditions.

30*
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urge

it towards constant variability.
There seems to exist a law
of hereditary resemblance ichich tends always to Tceej) to the
specific type^ and a law of variability by adaptation^ destined^
on the contraryj to modify every organism with the object of

fitting

it to

neic conditions

of existence.

Differences and variations of medium being incontestable, it
is irrational to try to prove the stability of the species by
closing our eyes to one whole side of the question, citing only

those cases in which the first of the above laws has gained
the victory, either directly or by return or atavism.
In the
study of the variation of the species, in order to be impartial^
xve must I think, commence by fully recognizing the importance
of the first of the two opposing laws, and freely accepting it,
from the first, as a sort of brake preimposed upon future modiJ

fications.

While

atti'ibuting great variability to the

not, however, I think, refuse proper

names

species,

we must

to all the

more or

forms of creatures in various classes. Natural
history and classification have need of these distinctive designations, which become, as it were, so many heads of chapless different

for observations.
Now-a-days, indeed,
distinguished naturalists who see no inconvenience in complicating the binary nomenclature by the
The accumulacreation of a special name for each variety.
tion of names is not, in fact, dangerous, if we always take
care to indicate the relations or affinities which bind together
two forms nominally separated.
It has been said that it is the richest genera which furnish
the greatest amount of examples of variation by adaptation
this observation would, I think, be better represented by the
very simple remark that it is the largest genera which include
ters

and

there are

cadres

many

the most false species fomided upon local varieties.
I have often been struck with finding in several large
genera a species at once much more widely distributed, and
much more subject to vary, than the others, even in a very
The red frog, in the genus Fiona, and the
restricted space.
common toad in the genus Bufo, among the Batrachia, as
well as the trout in the genus Sahno, and the roach in the

genus Leuciscus, among fishes, may, among others, furnish
us with striking examples of cases of this kind.
Such species, a sort of predominant branches, must be regarded as the parents or stocks of several other so-called species,
more c/r less deviated, in different directions and Jn different
countries ; they are the type and, as it were, the centre of a
natural group offorms, all of which resemble them in different
degrees.

I
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Although

called

upon

in certain countries,

to

when

vary, more or
in

sjjreadin;:;^
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l'\'iihe.s.

and with time,
has met witli new

less,

it

may nevertheless remain relatively
vary comparatively little in the same locality or in
analogous media, so long as the conditions are not sufficiently
modified.
This is what led the iUustrious Cuvier to say, and
up to a certain point with justice, '' Experience seems to
show, on the contrary, that, in the actual state of the globe,
and so far
varieties are confined within very narrow limits
as we can go back into antiquity, we see that these limits
were the same as at the present day."
exigencies, the species
fixed, or

;

I have already several times recognized and indicated, in
certain widely distributed species belonging to various classes

of our Vertebrata, nascent divergences in some part or other
of the animal.
These variations, more and more strongly
marked until they reach adaptation through the persistence of
the influences and heredity, constitute what 1 call tendencies^ or
the origin of new bifurcations upon a genealogical branch.
Often perceptible in certain individuals in a very limited field

of observation, they increase more and more in other countries with the augmentation of the first small dissimilarities
of condition, and thus advance towards temporary mcwima,
which in various places have received different specific names.
The origin of tliese divergences may be, according to circumstances, attributed to a persistence of the characters of
youth, or to tlie predominance of the distinctive features of
one or the other sex, or to the reproduction by heredity of a
quasi-accidental anomaly, or, again, in consequence of the
struggle for existence, to new exigencies of the conditions of
life.
I have particularly indicated, in the number of the
Archives de la Bibliotheque Universelle for September
1876, the coexistence, in the waters of the Lake of Geneva, of
three very distinct tendencies in the forms of the roacli [Leuciscus rutilus).
Each of these three varieties (deep, elongated, or thick) already indicates, with a primary modification
of the general form, more or less strongly marked correlative
deviations in several of its characters.
Without going beyond the restricted bounds of our own
ichthyological fauna, I might cite several other cases of varieties of one and the same species living thus almost side by
side, although kept distinct by exigencies of medium, which
are often badly interpreted.
It may suffice for me, in this
connexion, to refer to the example of our freshwater trout,
which, according as it is more or less confined to small streams
or to the deeper waters of our lakes, presents a facies so diffe'

'
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rent as to have passed liitlievto for two perfectly distinct species
ill the
eyes of most ichthyologists.
It is well known that
the size of the basin and the relative abundance of alimentation have much iniiuence on the dimensions of the animal.

The little brook-trout, which most zoologists still distinguish
under the name of Solar Ausonii (on the ground of its small
size, its thickset form, the shortness of its nose, the comparatively
larger dimensions of its eye, and some peculiarities in its dentition), is, in tact, in my opinion, nothing more than a form of
the great trout of our lakes, which is called, according to circumstances, Trutta lacusfrisy T. Scliiffermiilleri^ Fario Marsigliij or Salmo lemanus.
Most of the characters proposed for
its distinction are tliose of the early age of the fish.
In a
small stream the trout, which cannot grow for want of room,
arrives at an advanced age retaining more or less the characters of infancy.
It would be still more surprising to meet
with trout of 30 lb. in a few inches of water. Moreover I
have already remarked several times that the fishes such as
the perch [Ferca fluviatiUs) and the chub [Squalius cephalus)^
for example
which inhabit the cold and poor waters of some
of our small elevated lakes in the Alps, also usually retain
several of the characteristic features of youth, their size also
being small.
Many naturalists, misunderstanding the natural affinities
which bring together allied species, although at present perhaps separated by very important geographical boundaries,
have gone so far as completely to deny the production of
Faivre, among others,
races in organisms in a free state.
following Godron, unhesitatingly maintains that variations
and races are very rare among plants and animals in a wild
state.
This author appears to me, in particular, to place himself in flao-rant
contradiction to direct observation when he
O
says, for example, " The races found under these conditions
are exceptional, to such an extent that many naturalists do
not hesitate to call in question their existence."
Wallace, liolding an exactly opposite opinion, published in
1858 a very interesting memoir on the tendency of varieties
Trautschold
to depart indefinitely from the original type.
also, in 1861, drew a somewhat different conclusion from analogous observations according to the latter, " The varieties
which unite two species have also the power of modifying
themselves in more than two directions but the result obtained by the changes effected in a third direction must not be
regarded as a simple variety, it must take rank as a new
species."
The first author perhaps exaggerates, while the
second may seem to wish to specify a little too much ; how-

—

—

:

;
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ever,

it

as to

me and many
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from what they say, that to them,
is becoming more and

others, variability

more evident.

A

variety duly ascertained may be regarded, according to
the point of view that we take up, either as a bond between two
so-called recognized species^ or as a tendency towards the creation

of a new form.

The

question as to the existence of a limit to the variability
nevertheless it may
of the species appears difficult to settle
be remarked that, for the perpetuation and constant augmen;

tation of a deviation at one point, the gradual establishment
of a certain necessary equilibrium in the correlative variations
rapid modification of an organ which, in conis required.
sequence of internal incompatibilities or external contrarieties, is not followed quickly enough by corresponding changes
in other parts of the organism, will almost always superinduce either an arrest of the transformation in this direction,
or the extinction of the new divergent form, Avhether we regard
the latter as a species, as a variety, or simply as an abortive

A

shoot on a o:enealo":ical branch,
great number of observations tend to prove more and
more that, in the struggle for existence, natural selection
always gives the victory to the best organized, and that the
ease of the strongest is always the best.
Influenced in various directions a species will give origin to several more or less
different offshoots ; and only those will long persist Avhich may
be sufficiently strong to bend, xoithout excess and in an equilibrated manner^ to the various exigencies of different condi-

A

tions.

There is therefore a limits in a certain sense ; but this limit^
being due to a rupture of equilibrium ^ and ofen accidental^ is
wider or narrower for the different varieties ; and each of the
latter J by departing more and more from the type^ always
runs the risk of meeting reverses in some p^o-^'t or other of its
organization when in a false direction.
natural barrier, even when very narrow, sometimes
suffices to establish differences, striking enough at the first
glance, between two allied forms.
If, in the examination of
a great number of individuals taken under the two conditions,
we can still perceive the transitional steps which explain the
series of transformations, we must, I think, for the time,
regard these two still divergent or parallel forms only as
local races of the same species
but, on the contrary, if one or
several important steps are wanting in the scale of comparisons, we may regard these two opposed forms as different
species, until evidence to the contrary is ])roduced.

A

;
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These first two cases have often occurred to me in the comparative investigation of the fishes in the Swiss lakes of the
north and south of the Alps.
But there is a third case, with

—

regard to which I must here say a few words namely, the
rare case in which we find suddenly, and as it were by chance,

among

a great

number

of individuals of

two derivations, and

appear to belong two species,
an individual Avhich, in one of the geographically separated
forms, resembles the other form in all its characters, so as
actually to be mistaken for it, and thus betrays the heredity
sufficiently constantly different to

or identity of origin.

I may cite, as a curious example of this last case, the discovery that I made in the lake of Lugano of a bleak [Alhurnus) which, south of the Alps, perfectly recalls the form proper
to our representative of the genus north of that chain.
It is
well known, in fact, that hitherto all ichthyologists have
recognized the bleak of the Ticino and of Italy as completely
and specifically distinct from that which inhabits the waters
which have their source north of the iVlps. Now the specimen in question, found among hundreds of similar individuals
of Albiirnus alborella, presents, both in size and coloration,
and in its various forms and proportions, nearly all the characters regarded as distinctive of our Alburnus lucidus. Never
before has such a bleak been noticed as inhabiting the Italian
waters ; and it would be very difficult for me to explain under
what influence this reversion can have been produced. However, in presence of this revocation of consanguinity, I can now
do no otherwise than regard ^/iwr^iifs lucidus and^. alborella,
which at first sight are very distinct, as two races, the one
northern, the other southern, of one and the same species.
Although it would appear that we must go back very far to
find the epoch at which these two supposed species lived under
the same form, under identical conditions, it none the less
seems that we have to do here with a complete case of
atavism.) though of very distant date.

partisans of the variability of species have laid much
on the study of the variations of domestic animals.
Deformations produced accidentally or by artificial selection

The

stress

comparatively easy of demonstration in subjects
necessarily submitted to our observation ; but the appearance
in free creatures of modifications superinduced by natural selection, or at any rate by influences independent of the will of
man, being always more difficult to seize, it seems that the
study, under natural conditions, of a divergence of any kind
are, in fact,

in

any organ must also possess its interest and value.
Let us confine ourselves now to the study of the modifica-
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by circumstances into the organs of jjrehcnand endeavour to trace as far as possible some of the
correlative compensations necessarily superinduced in other
We may even reduce our field of
])arts of the organism.
tions introduced
sion,

observation to the investigation of these organs in certain
fishes, as indicated in the title of this note.

2o attain the same end^ nature must sometimes employ^ according to circumstances^ very different means ; moreover^ even
with identical means, it often happens that, under different
circumstances, the correlative modifications are not effected
alike, sometimes in different individuals of the same species,
sometimes in the different parts of the same individual.
The organs of prehension, so varied in the animal kingdom,
being, in the fishes, represented by the mouth alone, one can
easily understand the influence that may be gradually exerted
upon the arrangement and proportions of this buccal cleft in
the first place, and then upon the whole organization of the
individual, by the modifications introduced into the actions
and " gymnastic " of the animal by the necessarily different
mode of prehension to which it must adapt itself in order to
procure its nourishment in one condition or position or another
above or below it, at the surface or the bottom of the water,

—

for example.

A

mere glance

show us many
priated to one

at a

few marine fishes will amply

suffice to

different aspects of the buccal pieces appro-

mode

of prehension or another

;

we have only

to consider, for example, the comparative forms of the body,
or of the limbs and jaws, in the genera Xiphias, Histiophorus,

Centriscus, and Belone.
But under conditions more like those
of our own country, the freshwater species may also show us
various forms of the mouth adapted to different uses.
As I
shall have to revert to these, I shall confine myself here to
referring en passant to the case of Toxotes jaculator, which
takes its prey at the surface, and often even provokes the fall
of the insects on which it feeds by projecting a drop of water
at those which are placed above the liquid.
For this purpose
this fish has the lower jaw considerably prominent and turned
up, and at the same time the fins placed far enough back to
allow the entire head of the animal to be easily kept raised
into the air.
If I cared to go beyond the class which particularly occupies our attention I might also recall the fact that
those birds which are condemned, without swimming, to seek
their nourishment at the bottom of the water, have the legs,
whilst in those
the neck, and the beak all greatly elongated
which, like the snipe, for example, are called upon to rummage beneath them, not at the bottom of the water, but only in
;
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the firm ground, tlie legs, naturally, do not follow the beak in
the necessity of elongation.
It would be easy also to cite
other examples already indicated among the Mammalia, especially in certain races of cattle ; but we will not go beyond
our self-imposed limits.
business is only to demonstrate that the general laws of
adajjtation which presided over the formation of types , continue

My

ahoays

to

exercise

their influence

upon

all

individuals

in

different conditions'^.

Moreover I think that, in such investigations, we must not
seek too far for our points of comparison ; for, with its purpose
and its organization, each type also appears to have its own
tendencies to variability, may be as a predominant direction
for the possible modifications in a certain medium.
In other
words, each species^ or each groiip of allied forms, appears to
me, in our country and under certain conditions, to vary
preferently towards such or such a given point.
The parts
more easily influencible constitute for the species at once the
weak point from the side of classification, and the strong point
as regards facility of adaptation, force of resistance, and power
of extension.
It is evident that, according to the nature of the persistent
exigencies of the medium, it will be sometimes one and
sometimes another of the organs of relation that will be first
called upon to become modified ; but it is no less true that
in each species we shall always find, in a given medium., a particular character which is more subject to vary or more prompt
to become modified.
The exact determination of the character
which, being the first modified, has reacted upon all the
others, has always appeared to Darwin excessively difficult ; and
yet it is upon the study of the variable preponderance of the

* The history of our globe, painfully elaborated by geology and palaeontology, seems to be more and more in accord with zoology and physiology upon this point. After leading us, in the forms of organisms,
through a whole series of successive modifications con-esponding to the
different geological epochs and the different exigencies of the media of
the latter, palaeontology has shown us, in fact, how, in sequence of a
change of stratum and of conditions of existence, many forms have often
disappeared, whilst some only continued to exist. In consequence, perhaps, of a too rapid transformation of the conditions of life, those only
have been able to subsist which were sufficiently prepared or modified to
be able to sustain a rupture of equilibrium fatal to many others. Although
we cannot always so easily understand the sudden appearance in a new
stratum of an entirely different fauna, I do not doubt, in common with
some authors, that by gradually piercing the obscurity which necessarily
envelops the variability of creatures long since lost, we shall succeed in
explaining these apparently sudden and complete changes without having
recourse to the necessity of a new creative inten'eution.

j
,
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different characters that the more or less rational establishment
of genera and species in great part depends.

The great functions of life, nutrition and reproduction,
naturally govern tliis selection of the more or less influencible
According as the j)reservation of the individual or the
parts.
perpetuation of tlie S[)ecies is brought into question by the
changes of medium, it is evidently also among the external
orirans which serve one or the other that the modifiable character the best fitted to effect the adaptation will be selected.
The degree of complaisance, or, on the contrary, the exigencies of these two essential functions, allow more or less latitude
to sucli or such an organ which brings them directly into
relation v.'ith tiie outer world.
Although only considering the question from one of its
sides, and devoting ourselves more particularly to the investigation of certain parts specially useful for the preservation
of the individual, we nevertheless cannot here help recognizing, as it were, a brake imposed upon the too rapid modiviay be, as
fications of one organ by the exigencies of another
a neio struggle in view of a more or less stable equilibrium

—

until perfect adap)tation.

As

I have said, the whole organism of an individual must
able to bend itself to the more or less sudden changes necessitated in the modification of gestures or habits by the
apparition of a new exigency, and follow in an equilibrated
manner the transformations effected in the organ of relation
which was first called upon to vary.
If we were to select as examples of struggle between external and internal organs in certain fishes, on the one hand, the
eye or the mouth as displaying the appetites, and, on the
other, the air-bladder as above all subjected to the conditions
of temjjerature or pressure of the medium, we should soon find
several curious cases of ruptures of equilibrium, both accidental and normal, and injurious, sometimes to the individual,
sometimes to the species.
Among others, we know that in the perch [Perca fluviatilis)
suddenly drawn up by the line from the depths of our lakes,
the air-bladder, being too rapidly transported from a considerable pressure to a much smaller one, is suddenly distended in
an extraordinaiy manner, projecting itself into the mouth, and
sometimes even driving out a part of the digestive organs.
also know that the pike {Esox lucius), when carried, by
its voracity, too rapidly from the deeper towards the superficial
strata of the water in pursuit of prey, is forcibly retained at
the surface by an exaggerated development of the swimmingbladder, and often perishes in consequence of this injury,
which in this case is quite voluntary.
"be

We
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In these two instances a too rapid change of conditions
leads to a rupture in the equilibrium of the organism, and often
involves the death of the individual.
The elastic fibres of the
air-bladder, too rapidl}^ distended, can no more resume their

empire and exert a

sutficient compression
and this Avould not
have happened in consequence of slower and more gradual
,•

transitions.

But

the principal purpose of the air-bladder is not, appacondemn the species to an invariable habitat ; the
function of this organ is rather, by pressing against the backrently, to

bone, to keep the individual in the normal position proper for
preservation.
Other examples will enable us to understand
the importance of this function from the point of view of the
preservation of the deviated race, and the comparative action
either of certain organs of relation upon the bladder, which is
at once a moderative agent and one of equilibrium, or of the
latter upon the position of the individual, and thereby upon
some of its external forms.
Every one is acquainted with thp goldfish or gold carp
{Carassius auratus), which normally exhibits oblong forms
like those of the carp, but to which the Chinese have found the
Avay to give the most curious shapes.
By cleverly taking
advantage of the smallest accidental deformations, and instigating and exaggerating monstrous tendencies by subjecting
the fish to abnormal conditions, the adroit inhabitants of the
celestial empire have actually succeeded in manufacturing
goldfish with double and triple fins, with a quasi-spherical
body, and with the eyes excessively prominent, or often borne
upon a longer or shorter pedicle *.
M. Carbonnier, of Paris, has already remarked that the
equilibrium is very unstable in the quasi-globular varieties of
the goldfish, and that, after arriving at a certain age, many of
the young fishes of this form must perish, from being forcibly
kept in a position which scarcely allows them to feed, some
of them with the head turned upwards, many with the head
Two years ago I had the opportunity of seeing
turned down.
in the aquaria of this learned observer several adult globular
goldfish with more or less prominent eyes, in which the very
ditferent arrangement of the mouth particularly attracted ray
Two of these appeared to me to be especially
attention.
its

interesting.

One

of them, with a spherical form and a comparatively
and a very

"short backbone, presented a very turned-up snout

• It is believed that this last variety, which has received the name of
the telescope-tish, may be produced by causing the light to reach the
fish only from a single point.
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could hardly take any food, except above

or at the surface of the water.

The

other,

which was

also

globular and had a very oblique mouth, but with a still
shorter backbone, remained com[)letely turned over on its
The latter, it seems, had
back, with its large belly upwards.
commenced by bein^^ like the other
then, at a certain
moment, the air-bladcUn* being more and more displaced by
the pressure of the vertebral column, and the centre of gravity
shifted, the animal was completely turned over.
It appeared that the reversed goldfish, when food was
offered to it after a long fast, could still take nourishment by
great exertions, and that, under the influence of this temporary counterpoise in the digestive tube, it could maintain itself
for a certain period, and by considerable efforts, in a quasinormal position, but only to allow itself soon afterwards to be
turned upside down again by the air-bladder.
In consequence of a compulsoriltj abnormal jjosition, the head
and then the backbone had graduaUi/ been deformed^ until the
arrival of a moment ichen, the equilibrium being broken and
the fns being unable any longer to struggle sufficiently^ the
air-bladder intervened to put a forced term to the primary
external modifications.
I have for some time observed, in one of the aquaria of M.
E. Covelle at Geneva, a very curious pathological case, to a
certain extent jjarallel to that of the goldfish, in an adult rudd
{Scardinius erythroj)hthabnus)
For about three months this
fish has remained at the bottom of the aquarium, always lying
;

.

right side.
The air-bladder, which can no longer
against the backbone, now forms a very apparent
swelling upon the left side.
In consequence of a paralysis
produced, after a fall, in the anterior dorsal muscles of the
right side, there took place, by degrees, first an increasing
atrophy of the above-mentioned right lateral muscles, and
afterwards a gradual deviation of the vertebral column.
At
present the paralysis has reached the level of the ventrals, and
the caudal portion of the body is recurving by little and little
towards the back. Nevertheless this fish can still, by great
exertions, like the reversed goldfish, take and digest the food
that is put from time to time within its reach.
Although

upon

its

press

appears to be in very good health, except for its
its respiratory movements, although rather rapid,
and the free pectoral fin, during
are comparatively normal

meagre,

it

paralysis

;

;

compulsory repose, nevertheless moves continually, as if
to ventilate the branchiae or agitate the water in the vicinity
of those organs.
The coloration of the body and fins is perfectly good, and does not seem at present to indicate any
impoverishment.
this
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While the

air-bladder,

which presses against the

left flank,

keeps the animal lying down, and it is by this means more
and more twisted, the eyes are subjected to very diftcrent
the riglit eye, applied
conditions and to very unequal use
to the bottom, remains in its normal vertical position with
regard to the axis of the head but the left eye, thus condemned to look always upward, turns more and more in order
to see round it as much as possible in a horizontal direction.
The fish has not been three months in its present position and
yet tiie globe of the eye, more and more elevated on the
frontal side, has already made more than one eighth of a turn,
Without desiring
or an angle of 45° to its normal position.
to make too forced a comparison, one cannot help thinking of
the Pleuronectid fishes, which ordinarily repose upon one
side, and in which, as is well known, the two eyes, which are
at first symmetrically arranged, gradually come together,
during development, upon the same side of the animal.
Lastly, from the study of the pathological case of this fish,
we may further draw a fresh proof of the fact, whicli has
already been several times demonstrated, that the icill is never
free, or that a deformation, even lohen accidental and ever so
small, seems always to he multiijlied, in the direction ofvariaIn fact, if, after having
hility, hy an unpremeditated xoill.
struggled in all directions to take its food, the rudd by chance
:

;

;

falls upon the left flank, the disagreeable pressure exerted by
the bottom upon the displaced air-bladder, and the instability
given to it by the convexity of this side of its body, invariably
uro-e the fish to quit this position (which nevertheless would
tend to reestablish equilibrium in its organism), and to make
effort after effbrt until it succeeds in replacing itself on its
ri"-ht flank, in a position which tends constantly more and

more towards deformation.
Led by such data, either as to the effect of deformations of the
mouth, the head, and the body upon the air-bladder, or inversely as to the influence of the latter upon external form,
or as to the probable action of differences of pressure and
temperature upon the gas contained within the body of the
fish, I have lately, with the cooperation of M. Covelle, and
in one of his aquaria, twice made an experiment, which on
both occasions gave nearly identical results.
We gradually warmed the whole mass of water in the
vessel, to see the cff'ect of temperature upon the relative position of various fishes, some destitute of an air-bladder, others
provided with such an organ either closed or possessing a
communication with the exterior. The experiment was made
upon bullheads [Cottus gohio), perch {Percafuviatilis), tench

1
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[Tinea vulyaris)^ gudgeons {GohioJluviatiUs)^?,\yix\\ns, [Alhurnus bipunctatus)j and minnows [Phoximis lievis). The first
time wc gradually raised the temperature of the water in two
the second
hours from 10° to 28 C. (from oU° to 82°-4 F.)
time, in an hour and a half, from 9^° to 21 C. (from 49°'
to80°-6F.).
The bullheads, which are without an air-bladder, never
ceased to repose upon the gravel at the bottom
but after the
temperature had been raised 6°-8° C. (10°-8-14°-4 F.), the
])crch, with their closed air-bladder, began to depart a little
from the bottom, where they had at first remained nearly motionless.
At the first moment the warming of the water gave
;

;

rise to great agitation

;

but, the first surprise passed, quiet

and we could then see

was

the fishes, except the bullhead, struggle with their fins to prevent their being carried
towards the surface. As soon as the organs of motion were
in repose, the animal rose more or less rapidly, like a balloon,
without, however, appearing externally to be in the least
inflated or deformed.
The Cyprinida?, furnished with an airbladder having an exteraal communication, ascended and
descended alternately; and it seemed to me that the young
restored,

all

struggled with more difficulty than the adults*.
Some adult
tench and a gudgeon in particular appeared much less influenced than some little tench, whicli were constantly being
forced up towards the surface.
At 22° C. ( 71°-6 F.) one
perch (trom 7 to 10 centims., or from 3 to 4 inches long)
kept about midwater in the aquarium ; at 25° or 2G° C. (77°
or 78°'8 F.) they went willingly very near the surface
finally
the head, being less elevated, was often turned more or less
downwards. At 27° or 28° C. ( 80°-6 or 82°-4 F.) the agitation again became general ; several fishes appeared ready to
perish and we stopped the experiment, being unable to follow
the action of the temperature upon creatures which Avere, so to
speak, stupefied.
In the first experiment the introduction into the midst of
the liquid of a vase of aquatic plants very rapidly restored
quietude to the fishes Avhich were agitated by an increasing
The second time we had fewer made ill, owing
suffocation.
to our leaving a plant in the Avater during the whole experiment.
Although the fish, and especially those in Avhich the air-

=

;

=

;

• This would seem to indicate that the capacity and importance of
the
air-bladder are greater in early youth than in the adult state for we
know that, in some fishes, the duct of communication with the exterior
is rather obliterated with increasing age
and I have alwavs remarked
that the fins are comparatively larger in the young than in the old.
;

;

^
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bladder is not closed, can evidently react more or less against
slowly increasing differences of temperature or pressure, it is
none the less probable that important diversities in pressure,
and rapid or considerable changes of temperature, must have
much influence upon the gestures of the individual under
different conditions and in different seasons, and thereby more
or less upon its external form and appearance*.
I may state, in passing, that in these two experimeiits we
had the opportunity of ascertaining, in a very striking manner, that all the fishes heated (towards the end of January,
when they were pale in colour) rapidly acquired, as the temperature increased, a much more brilliant coloration, somewhat
analogous to the nuptial livery.
The bullheads, which were
at first whitish underneath, became almost black on the throat
and belly the perch and tench acquired very brilliant metallic reflections ; the spirlins displayed a fine violet band at
and the minnows already prethe upper part of the flanks
sented here and there on their lower surfaces the red coloration specially characteristic of the season of amours.
When
placed, after the experiment, in water at 9^ or 10° C. (48°"2
or 50° Fahr.), these very rapidly lost all their temporary bril;

;

liancy.

Returning, now, to the consideration of fishes under normal
conditions or in freedom, I may remark, first of all, that the
species of the families with a mixed diet or omnivorous, and
with an air-bladder in communication with the exterior, have
always appeared to me more subject to vary, as to the form of
the buccal organs or organs of prehension, than the fishes of
exclusively animal or vegetable diet confined with them under
Elsewhere, in another medium, it might
the same conditions.
be the latter that would vary most in this particular, or, perhaps, some other part would be called upon to vary first of
rule established upon such principles for one family
all.
will necessarily always be subject to apparent exceptions in

A

another group.

Among

other things we shall very speedily remark that
plan of the modifications of the buccal cleft varies^ in fishes
in dioerse orders^ even under similar conditions^ according to
the Mnd of gymnastic which may be permitted by other organs^
The smelt, which takes
such as the fins or the air-bladder.
tlie

* It would be interesting to investigate, by a thorougli study of all the
gestures of the fish in different circumstances and at different seasons,
why sometimes a certain species has a more or less developed air-bladder,
whilst another, belonging to the same genus, is, on the contrary, desti-

tute of that organ.
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food especially above it or at the surface of the water, will
tlie snout turned up and the mouth very oblique ; while
the sharks, which also most frequently hunt at tlie surface,
will, on the contrary, in general have the mouth completely
inferior.
But in these two cases it is in the preponderant
intervention of other organs that we must seek the explanation of the differences of modifications.
The former of these
its

have

fishes, with the organization of its fins, can with difficulty
struggle against the influence of the air-bladder, which tends
to retain it in the horizontal position
the latter, destitute of
air-bladder, can, on the contrary, not only easily keep a portion of the head out of water, and the mouth open at the
surface, but can also turn or twist in various directions, thanks
to the arrangement of the organs of locomotion and the
;

unequal development of the lobes of the caudal fin. I might
select, nearer home, what may be called parallel examples,
among the fishes which, in contrast to the above, live and
hunt preferently at the bottom of the water. According as
these are required to take their food most frequently from
above, in front of, or beneath them, and according as the
different developments of the air-bladder or the fins permit
one position or another in the act of prehension, we shall
usually see in them, with a slightly different situation of tlie
eye, a more or less oblique arrangement of the buccal cleft,
Compare,
which is then superior, horizontal, or inferior.
among others, in these respects, our goby, the bullhead, and
our barbels.
It

would not be

in different classes

difl[icult
;

but

now

to

and

to establish here

to multiply these

I prefer still to limit

examples, even
myself in order

more similar to one another in form^
a parallel between various Cyprinida,
leading different modes of life, and the various forms of one
and the same species, according as the latter is subjected to
one or another condition of existence. For this pm-pose I
select a family all the members of whicli are equally provided
with an air-bladder in communication with the exterior, and
which consequently must be able to pass with more facility
from one pressure to another.
If I compare, among others, our various representatives of the
compare

fishes

genera Alburnus^ Scardinius^ Leuciscus, Ahramis^ Chondrostoma, Tinea, Carpio, and Barhiis, I see at once that to an
habitual station more or less near the surface or the bottom of
the water, there usually corresponds a more or less oblicjue
ai-rangement of the buccal cleft, sometimes almost superior,
sometimes completely inferior. I then remark that with a
slightly different diet, most frequently necessitating the pre31
Ann. d: Mag. N. Hist. Ser. 4. Vol xix.
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hension of food above, in front of, or beneath the individual,
the form of the mouth also varies more or less in the fishes
which generally live between these two extremes or in midwater.
Lastly, as corollaries of these first modifications dependent on habitat, I may recall the gradual apparition at the
aides of the mouth, in our bottom-feeding Cyprinidte, of tactile
organs, more or less developed barbels.
It must not be forgotten that, notwithstanding its constant communication with
the exterior, the air-bladder, which is a little variable in position and proportions, may here exert an influence, up to a
certain point, upon the general form of the fish and its mode
of gymnastic, by pressing more or less against one part or
another of the individual.
Under the influence of the agents
which superinduce the transformations of the mouth, we also
see appear other correlative modifications in various parts of
the animal
among others, in the greater or less declivity
of the head, in the more or less convex or depressed form of
the back and belly, in the variable compression of the sides,
in the situation and proportions of the eye with regard to the
forehead, and finally in the relative position and the development of certain fins.
These various tendencies to adaptation may be, I repeat,
very different in other families, in which the equilibrium, of the
organism rests upon other foundations ; or they may be accompanied by new modifications affecting other parts, such as
the nature of the integuments for example.
Our barbel, which chiefly seeks its nourishment beneath it,
on the bottom or in the mud, has the mouth opening below
and furnished with barbels, the eye comparatively small, and
the base of the anal fin rather short the bleak, which, on the
contrary, most frequently snatches its prey at the surface or
above it, has the mouth oblique, opening more or less upwards, and destitute of barbels, with a large eye and the
base of the anal fin comparatively elongated.
The rudd and
the roach, which most commonly seek their food at midwater,
although the mouth is oblique in the former and quasi-horizontal in the latter, and without barbels in both, have nevertheless the anal and dorsal fins of nearly equal importance,
and a body usually rather deeper than the species above indicated as inhabiting extreme situations.
certain resemblance
of general form (which, however, is variable for each of these
species in different media) may be due to a similitude of
habitat in an average medium
but the examination of the
grinding-plate and of the pharyngeal teeth betrays a marked
preference for aliments of different natures, and consequently
modes of prehension which are probably also somewhat diffe-

—

;

A

;

;
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The cai-p and the bream are recognizable at once by
the great comparative basal extension of the dorsal in the
The carp, which keeps
former, and the anal in the latter.
close to the bottom more constantly than the bream, possesses
barbels, while these arc wanting in thelattcr, which, on the otlier
hand, has the two lobes of the caudal pretty constantly unequal.
The Chondrostoma (" nase ") and the tench, which, in
various points of view, constitute exceptions among our Cyprinidai, show us here, again, new modifications in the organs
Required generally to
relating to the mode of alimentation.
take its food from beneath it, the nase, like our barbel, has the
mouth plainly inferior and the anal comparatively short ; but,
being destined to an almost exclusively vegetable diet, and
accustomed rather to graze upon, than to rout up the bottom,
it has no occasion for barbels
and its lips are instead furnished
Although willingly
with a horny and trenchant sheath.
rent.

;

keeping at the bottom, the tench, which is more omnivorous
than the carp and the barbel, and consequently requires to
take its nourishment in more varied positions, shows at the
same time a rather oblique mouth and a small lateral barbel
but in it the inferior fins are a little more powerful, and the
eye, in order to look in different directions, possesses a mobility and a facility of projection which does not occui in any
other of our Cyprinida.
It would require a very great number of comparative observations to determine to what degree of dependence each of
these organs is subject, and which of them, under different
circumstances, is first called upon to vary.
might, I believe, push much further this comparative
The
investigation, which I now only indicate in passing.
careful examination of the various dentitions, for example, has
often shown me an intimate and very natural relation between
the different forms of the teeth or of the pharyngeal plate,
wdiich betray the predominant nature of the diet, and a certain
modification of the internal or external framework, in view of
a peculiar gymnastic in the act of prehension.
Our bleak {Alburnus lucidus), being especially insectivorous, the habitual station of that fish, and the means of which
it must make use in order to obtain such or such a prey of
predilection, must vaiy, it would seem, with different conditions and circumstances, and thereby exert more or less influence upon the form of the mouth, the sole organ of prehension.
In connexion with this I have observed that the
majority of the bleak which inhabit certain of our rivers
present a deeper or more compressed form of body, a less
turned-up snout, and consequently a less oblique mouth than

We
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live more habitually in some of our lakes.
our transparent lakes (the lake of Geneva for example) .we may very often see these graceful little Cyprinidge
hunting in numerous bands, and snapping up right and left
at the surface of the water the little insects of various sorts
that the winds or other accidents beat down upon it daily ;
whilst we less frequently observe these fishes at the very sur-

most of those which

Now

ill

face in the moving, less transparent, shallower, and colder
waters of several of our streams, such as the Rhine for example. It is difficult to avoid comparing these graceful little
fishes with the active swallows, which, like the bleak, so often
go in search of small insects close to the surface of the ground
We may fairly ask whether
or over the mirror of our lakes.
meteorological influences, to a certain extent analogous with
those which impel the swallows alternately towards the ground
or the surface of the water, and to great altitudes in the air,
may not also, in different media, present the bleak with their

favourite food, according to circumstances, at the surface or at
a lower level in the water.
According as the mouth, in order to adapt itself to the most
habitual circumstances in a given medium, becomes more or

back or the belly are, on the contrary, depressed or elevated, at the same time that the body becomes
elongated or shortened.
Heckel's theoretical line, which passes through the extremity
of the mouth and the middle of the caudal, displays these opposite deviations at the first glance, according as it passes at
a greater or less height with respect to the centre of the eye
and the summit of the back. The employment of this line
may be equally valuable in showing the degree of certain
deformations in fishes, as that of the two lines determining
but it is a great pity that
the facial angle in other animals
Heckel and, in imitation of him, several ichthyologists have
too often attributed a specific value to the data obtained by
this mode of mensui'ation.
It is easily understood that a modificatoiy influence like
that of which I have just spoken, however minute it may be,
but acting upon the individual from early youth, might in
time, and by multiplying itself by reproduction, affect a
species very profoundly under uncertain conditions.
The action of the deformatory agents already mentioned
appears to me to be constant and regular enough ; however,
like every other rule, this also, I repeat, may present apparent
exceptions, which a conscientious study of the circumstances
and conditions of medium peculiar to each locality can alone
less oblique, the

;

satisfactorily explain.
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always difficult to determine what is the preponderant
and consequently in what direction the first modifications will take place.
I can easily understand the error of
Blanchard, who has distinguished sj)ecifically, under the name
It is

influence,

of Albiirnus mirandella, our elongated Llealc of the lake of
Geneva from the deeper ones of the French rivers. Nevertheless I cannot yet so easily explain the causes of the comparatively deeper form of the bleak which Meckel originally
and erroneously distinguished under the name of Alburnus
lacustris from the Neusiedler and Flatten lakes, as I do not
sufficiently know the nature and relative importance of the
conditions of medium proper to those two lakes.
In fact the modiiicative and conservative agents opposed to
each other may be of very diverse natures.
Under influences
of medium or local conditions Ave must include, in the case
of our fishes, the depth of the medium, the degree of pressure,
the transparency or the possible light, the surrounding temperature, the nature and origin of the water, the composition
of the bottom, the faunas and floras of the region, the climate
or the usual meteorological conditions of the locality, and,
lastly, many other circumstances which are often difficult to
appreciate.
I

may

here refer to the case of the Leuciscus rutilus of the

Bruniger lake, of which I spoke in the number of the * Biblioth^que for September 1876, and which, in consequence of the
retreat of the water of this little basin upon an almost entirely
rocky bottom, was compelled to go to the surface in search of
the vegetable and animal debris which were carried there by
the winds.
I stated that the body of this fish had by degrees
become more elongated, with a very pale coloration, and that
the mouth had acquired a more oblique position.
If I have dwelt so much upon this side of the variability
of our fishes, and in particular of our bleak, it is because analogous cases, sometimes wrongly interpreted, also occur frequently in other genera, and have very often served for the
'

establishment of numerous false species.
From all that has been stated, it would seem that we may
derive, on the one hand, fresh proofs in support of the constant variability of the species under a concourse of favourable
circumstances, and, on the other, the indication of certain
limits imposed upon the modifications possible in a given
direction under the influence of a peculiar, too predominant
condition.
In other words, it appears that in default of
sufficient time, or of a relative equilibrium in the different influences of the
fications

medium,

cannot be effected in

the series of correlative modia

durable manner, and that

—
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from time

to

time

which

to order

is

we

witness, as

sometimes

it

were, a rupture or a recall

fatal.

If an organ is too rapidly modified hy a particidar preponderant influence for the rest of the organism to follow it continuously in an equilibrate manner, it fi'equently happens, either
that the progress of the variability is arrested in this first direction, or that the variety in course offormation is extinguished
under

these

new

conditions.

Nature, fortunately, is not so hasty as man in her requirements ; she has had and still has ample time in which to
work.

XLV.

Descriptions of several African and Australian Lepidoptera in the Collection of the British Museum. By Arthur
G. Butler, F.L.S., F.Z.S., &c.

Four

of the new species here described have recently been
selected from a small collection, of great interest, made at Lake
Nyassa by F. A. A. Simons. This collection was especially

porthaon of Hewitson, a
and P. nyassce, here
there were also several forms of the difficult genus
described)
Teracolus (but chiefly identical with those from Natal), several
species of Acrcea (one of which will probably prove to be new
to science), a few obscm'e little species oiLyccena and Pamphila^
a little black-and-white Liptena ?, and several very striking
moths.
The Rockliampton collection contained (besides the beautiful Sphinges here described) several obscure forms of Noctuites and Crambites, an example of Catopsilia hinda, and
other named species which were previously desiderata to the

two species of Papilio

rich in

butterfly

new

to the

Museum

[P.

series,

;

Museum.

Rhopalocera.
Mycalesis Simonsii, n. sp.

1.

^

?

.

Wings above sandy

yellow, with a straight, trans-

verse, pale-bordered, light brown postmedian line across both
wings ; costal and apical areas of primaries red-brown, particularly in the female, the base and outer border more or less

same colour the margin and a submarginal
brown two white-pupilled black ocelli, one small
towards the apex, the other large between the first and second
median branches secondaries with six more or less strongly
tinted with the

;

line darker

;

:

indicated discal black dots

;

outer margin red-brown

with a slender submarginal red-brown

line.

;

female

Under

surface

and Australian Lepidoptera.

4ot)

pale rusty reddish, mottled with ferniginous ; the basal area
bounded externally by a pale-bordered itostmedian ferruginous line, deeper ni colour than the Inisal area; a marginal
|n-iline, and indications of a submarginal line, ferruginous
maries -with the ocelli less distinct than above, an additional
smaller indistinct ocellus above and below the subajjical one
secondaries with an irregular ferruginous line crossing the
cell; discal dots more distinct than above, more or less pupillatcd with white.
Expanse of wings 1 inch 10 to 11 lines.
:

:

Lake Nyassa.
M. eliasis.

IVP^j

l^.^l.

Allied to

Teracoliis mutans, n. sp.

2.

Allied to T. vesta
coloration

;

the markings above the same, but the
linking it to 7'. protomedia^ 2\

quite diti'erent,

coliagenesy &c.

Wings above sulphur-yellow, the base shaded (but not
primaries tinted towards the base
broadly) with lilacine gray
with pale salmon-colour otherwise as in T. vesta. Expanse
of wings 2 inches.
;

;

Lake Nyassa.

Type, B.M.

My prediction respecting the unbroken

chain of nearly allied

species in this genus

since the pubis being rapidly fulfilled
paper on Teracolus we have received no less
than five of the missing links appertaining to this section of

lication of

;

my

the genus alone.
3.

Teracolus at-gillaceus, n. sp.

Allied to T. vesta, but smaller, whiter at the base, much less
dusted with blackish ; markings the same below with the
apical area of primaries and the whole of the secondaries, excepting a slightly yellowish central band (enclosed by the two
central angular bars), reddish clay-colour ; darker markings
below much less distinct.
Expanse of wings 1 inch 7 lines.
:

Natal {Buxto7i).
Type, B.M.
This species is intermediate between T. vesta and 7'. chri/sonome, although most nearly allied to the former of the two.
have two examples
and Mr. Buxton tells me that he has
From the upper surface alone
others amongst his duplicates.
it might be mistaken for a pale form of T. vesta
but the coloration of the under surface is very distinct.

We

;

;

4.

Papilla nyassa , n. sp.

Intermediate between P. policenes and P. antheus green
and black. JMarkings of the primaries as in P. policenes, excepting that the bands which cro.ss the ceil are zigzag, a.s in
:

;
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P. antheus ; markings of the secondaries above as in P. antketiSj
excepting that the band which crosses the cell from costa to
anal spot is broad, as in P. poh'cenes, and the submarginal
Wings below pale silky greyish
grej patches arc broader.
brown ; the green markings paler than above, and for the
most part bordered internally with black secondaries crossed
near the base by two equally broad brown bands parallel to
no black spot in the cell ; a redthe abdominal margin
bordered subcostal black spot as in P. antheus ; no pale greenish spot below the carmine subanal bars, as in P. policenes ;
the grey patches broader and with narrower black borders.
Expanse of Avings 3 inches 9 lines.
:

;

Type, B.M.

Lake Nyassa.
This and P. porthaon seem

to

be the commonest butterflies

of the district.

Heterocera.
5.

Choerocampa indistincta^

n. sp.

Primaries above whity brown, with a slightly deeper cloud
over the lower half of the discal area ; the whole wing iiTOrated with blackish scales, which become dense and linear towards outer border j a black dot at the end of the cell three
parallel oblique pale brown discal lines from inner margin to
second subcostal branch, whence they appear to form an abrupt
angle inwards to costa, but become very indistinct ; a short
apical dusky dash, secondaries smoky brown ; costal area
silky whitish ; anal angle whitish ; external border narrowly
greyish white, irrorated with brown head and thorax olivaceous, bordered with white ; abdomen pale pinky brownish or
Primaries below
sordid flesh-colour, whitish at the sides.
sordid flesh-colour, the basal area, excepting the costa, dusky
the remainder of the wing irrorated with blackish ; a broad
pale outer border ; a black subcostal spot towards apex secondaries flesh-colour, whitish towards abdominal margin,
traces of two central parallel
irrorated with greyish atoms
transverse lines, the outer one indicated by black dots upon the
;

:

:

;

body below pinky whitish.
4 inches 2 lines.
Rockhampton, Queensland.

nervui'es

:

Expanse

of

wings

Type, B.M.

primaries above, when looked at from the side, have a
silky greyish appearance, but from the front they have a sandy
tint ; the outer border is broadly but veiy indistinctly paler.
This species is most nearly allied to C. gonograpta ; it is
in the absence
also allied to C. deserta and C. punctivenata
of the lateral black spot at base of abdomen it agrees best

The

:

with C. deserta.

and Australian
6.
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Lepidoplera.

Daphnts magnijica^

n. sp.

Allied to D. pallescens, but considerably larger, altogether
the
deeper in colour, with the abdomen distinctly banded
secondaries with a broad waved central pale band, and without
a pale external border.
Trimaries above almost as in D. ht/pothous, but more
sharply defined, the transverse pale pinky band across the
the pale
basal third of twice the width and clearer in tint
;

;

postmcdian area broader, more arched, clearer and paler the
irregular area near external angle brown, varied with slaty
grey secondaries cream-colour, slightly obscured (with the
exception of the basal and costal areas and a slender waved
a broad irretransverse discal line) with pale greenish grey
gular central band, not reaching the costa or the anal angle,
black-brown, surrounded and interrupted by dark greenish
grey a broad external border deep purplish brown, shading
off internally and at apex into greenish grey, and infersected
near anal angle by a slender pale submarginal line head and
;

:

;

;

:

collar dull lilac, intersected

by

lines of testaceous

antennae

;

yellow thorax dull lilac, varied behind with olive-gi'een, and
with lateral tufts of testaceous hair metathorax olive-green,
broadly bordered behind with white tegulse olive-green, with
a broad creamy white external border and a slender internal
testaceous margin; abdomen dorsally pinky greyish, the basal
segment olive-green, the remaining segments, excepting the
the terlast, with lateral oblique converging olive-green bars
minal segment grey, crossed by an olive-brown horseshoelike band; the four basal segments bordered with creamy
;

;

;

;

abdomen laterally much more pinky in tint
whitish in front
than the dorsal surface below with the general aspect of Z>.
hypothousj the markings much the same, but altogether darker
and of a purple tint, none of the bright red so prevalent on
Expanse of wings 4 inches
that species being present.
;

:

9

lines.

Rockhampton, Queensland.
The most magnificent of all the
7.

Type, B.M.
species of Daphnts.

PhoBfforista formosa, n. sp.

Allied to P. agaristoides from West Africa, but readily
distinguished by the markings of the primaries ; the internal
border black to the base, the large triangular ochraceous patch
on the basal area darker and tinted with rose-colour; the
oblique white or pale yellow band of primaries replaced by a

very broad, almost semicircular, bright ochrcous patch the
hastate spot near the external angle replaced by a triangular
;
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bright ochreous spot

men

reddisli.

:

Lepido2^tera.

the band across the base of the abdoof wings 2 inches 5 lines.

Expanse

Lake Nyassa.

A

Type, B.M.

very beautiful and distinct species, reminding one of

Eusemia superha.
8.

Anaphe ambrizia,

n. sp.

Allied to A. reticulata, but considerably smaller, the
(^
primaries narrower, silky white, the bands comparatively
broader and darker, the two streaks from the outer margin
much more convergent, leaving a very small spot of the
ground-colour between them at their internal extremities j
secondaries paler, silky stramineous ; thorax (like the bands
of primaries) chocolate- brown ; head tawny with blackish
tegulse pale yellow ; abdomen pale ochreous, with
vertex
the hind margins of the segments dark brown.
Expanse of
wings 1 inch 5 lines.
Ambriz [Monteiro).
Type, B.M.
Readily distinguished from A. reticulata and A. panda
(which is probably only a variety of the same) by its smaller
size, darker markings, and differently colom-ed body.
A.
reticulata is well figm-ed by Herrich-Schaffer under the name
of Arctiomorplia euprepi(Bformis.
The genus A naphe seems to be best placed between Marana
(to which several species described under the generic name of
.

;

Teara are referable) and Numenes.
9.

Saturnia Jlavida,

n. sp.

Allied to S. apollonia, with the same general character of
markings, but the ground-colour of the wings sulphur-yellow,
the two lines indicating the limits of the central band wide
apart throughout their entire length, the ocelli of the primaries smaller and therefore agreeing better in size with those of
the secondaries, the outer border of a more rosy tint, with the
pink and white submarginal band of oval spots better defined,
the inner transverse line of secondaries well defined, the body
(especially of the female) darker and of a more decidedly tesExpanse of wings J 3 inches, ? 3 inches
taceous colour.
1 line.

Zambesi.
Type, B.M.
This is decidedly the most attractive species yet described ;
it is smaller and altogether more brilliantly coloured than S.
apollonia the male example has a curious modification of
the left primary, the outer line of the central band being
deeply excavated near the costa, so as to make room for a
semicircular, red-bordered, pink spot.
:

—
On
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XL VI. —

Oil, Ascodictyon, a new Provisional and Anomalous
Genus of Pahi'ozoic Fossils. My II. Alleynk Nicholson,
M.D., D.Sc, F.R.S.E., and R.'Etiiekidge, Jun., F.G.S.

[Plate

XIX.]

The

curious little fossils for wliicli we propose the generic
title oi Ascodictyon arc parasitic in their habits, and are found
adhering to the shells of BracIiioj)ods, the exterior of corals,
or the stems of Crinoids.
arc acquainted with at least
three distinct forms, one of whicli occurs in the Carboniferous
rocks of Scotland, whilst the other two have been detected in
the Devonian deposits of North America. In all the members
of this group the organism, though visible to the naked eye,
can only be properly examined by means of the microscope,
and consists of minute calcareous vesicles, the walls of which
are more or less extensively perforated by microscopic foramina. The vesicles or " cells," whatever their shape or arrangement may be, are always hollow but they exhibit no
definite aperture, save the veiy minute pores just spoken of.
In some cases they open into one another by short contracted
necks or stolons, thus forming a loosely reticulate network
whilst more typically they are arranged in regular, usually

We

;

stellate clusters,

which

with one another by
which often ramify and ana-

in turn are united

delicate thread-like hollow tubes,

stomose.

The above being the general characters of Ascodictyon^ a
provisional generic diagnosis may be framed as follows
Gen, char. Organism composite, parasitic, adherent on
foreign bodies, composed of numerous calcareous cells or vesicles, the walls of which are perforated by a greater or less
:

number of microscopic foramina, but which possess no single
The cells may be united almost directly by
large aperture.
the intervention of short tubular necks ; or they may be disposed in clusters connected with one another by hollow filamentous tubes, which usually anastomose, and which in
some cases, at any rate, are likewise perforated by microscopic
pores.

As before remarked, the genus, so far as our present knowledge goes, is confined to the Devonian and Carboniferous
periods; and the following are the characters of the three species
with which we are as yet acquainted.
Ascodictyon fusiforme, Nich. andEth., Jun.
(PI.

Spec. rhnr.

XIX.

figs. 7, 8.)

Colony composed of fusiform, sometimes pyri-
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fonn calcareous vesicles, which vary in length from a third of
a line to more than half a line, and which have their walls
perforated by numerous circular microscopic foramina, covering the whole surface, and placed about their own diameter,
or rather more, apart.
The cells are produced by budding
from one another directly, and are connected by short, contracted, tubular stolons in such a manner as to form an open
network.
Obs. A. fusiforme is readily distinguished from A. stellatum by the fact that the vesicles are directly connected with
one another, that they are not arranged in clusters, and that
the pores are, on the whole, of larger size, and show no traces
of a linear arrangement, whilst the vesicles themselves are also
of larger size.
The absence of a clustered arrangement and
of a network of connecting filaments equally separate this
species from A. radians, with the additional distinction that
the pores are distributed over the whole surface instead of
being confined to a single median row on each vesicle. When
the vesicles of A. fiisiforme are fractured, they are seen to
contain a large central cavity but there are no traces of any
other opening in each except the numerous minute pores.
These pores sometimes exhibit the appearance of being elevated above the general surface but it is difficult to say how
far this appearance may not be deceptive.
Owing also to the
adherent habit of this and the other members of the genus,
and the small size of the vesicles, we have been unable to
examine specimens by the method of transparent sections, and
can therefore offer no observations on the minute structure
of the chamber-wall.
Form, and Loc. Hamilton formation (Middle Devonian),
Widder, township of Bosanquet, Ontario. Rare, and adlierent
on Spirifera mucronata, Conrad.
Collected by, and in the cabinet of, Prof. Nicholson.
;

;

Ascodictyon stellatum, Nich. and Eth., Jun.
(PI.

XIX.

figs.

1-6.)

Spec. char. Colony composed of ovoid or pyriform calcareous vesicles, varying in length from one fifth to one third
of a line, and usually disposed in stellate clusters, each conThe
taining from three to six cells, or sometimes more.
Avails of the vesicles are perforated by microscopic foramina,
The clususually showing a distinctly linear arrangement.

connected together by creeping filamentous tubes, the
which are perforated by a single row of minute
foramina, and which generally anastomose so as to form a
network.
ters are

free surfaces of

a
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Obs. In its youngest stage (PI. XIX. fig. 6), ^. stellatum
presents itself simply in the form of scattered ovifonn or pyrilorm calcareous vesicles attached to the exterior of forei<i,-u
When mature, it consists of similar vesicles combodies.
bined into clusters, generally of three to six in each, these
being connected by ramifying and anastomosing tubular
stolons (PI. XIX. fig. 1).
The new vesicles are produced
from the sides of the stolons, or are budded forth in rosettes
from the nodal points where the stolons intersect one another.
The rosettes may be comparatively remote ; in other instances they become so aggregated together as almost to constitute a continuous crust.
The walls of the vesicles are
perforated by minute apertures (PI. XIX. fig. 2), which arc
generally arranged in lines, and are not so numerous as in
A./usiforine, whilst they can only with difficulty be detected
The vesicles
in specimens infiltrated with carbonate of lime.
and they may
are seen, on fracture (fig. 5), to be hollow
coalesce in the centre of each rosette, or there may be a central
chamber, the nature of which we have been unable to determine. The connecting tubes or stolons are also undoubtedly
liollow ; and they carry a single row of ])ores (fig. 3) on their
free surfaces, though these openings can only be detected in
The stolons may arise from one
well-preserved specimens.
another, from the central points of the rosettes, or occasionally
by direct prolongation from the distal extremity of a vesicle
;

(PI.

XIX.

fig. 4).

In the fact that the vesicles are, typically, disposed in
rosettes, and are connected together by a creeping network of
It is, however,
tubes, A. stellatuvi resembles A. radians.
readily distinguished from the latter species by the ovoid or
pyriform shape of the vesicles, and the fact that there is
always more than a single row of poi'es to each vesicle.
Form, and Loc. Not very rare in the Hamilton formation
(Middle Devonian) of Widder, township of Bosanquet, Ontario.
Parasitic on Spirifera mucronata^ Conrad, and Cyrtina
hamihonensis^ Hall.
Collected by, and in the cabinet

of, Prof.

Nicholson.

Ascodictyon radians^ Nich. and Eth., Jun.
(PI. XIX. figs. 9-11.)
Spec, char. Colony composed of elongated vesicles, broad
out in the middle of their length,
and gradually attenuated towards their extremities, disposed

at their bases, thickened

The bases of the tongue-like
in stellate clusters or rosettes.
or somewhat fusiform vesicles are placed round a central cirand their length varies from a sixth to more
cular depression
;

—
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than a fourth of a line. Each rosette consists of from ten (sometimes fewer) to fifteen or twenty vesicles ; and the free sm-face
of each carries a single median row of excessively minute,

somewhat

slit-like, closely

are connected together

by

approximated pores.

The

rosettes

delicate creeping filaments,

which

may

spring from the bases of the rosettes or from the attenuated extremities of the vesicles, and which generally anastomose, so as to form a network or mycelium.
Ohs. In its general structure and arrangement this species
is related to A. stellatuni, though sliarply distinguished by the
very elongated form of the vesicles and the presence of but a
All the rosettes, when well
single row of pores on each.
preserved, show a circular central cavity or depression, with
but we have been unable to make
a distinct bounding wall
out the true nature of this or its relation to the vesicles.
When the vesicles are very numerous, they are smaller in size
than when the rosette consists of fewer but in all cases each
shows a dark median line, which, when highly magnified,
resolves itself into a line of minute close-set pores (fig. 11).
The stolons may ramify and form a network or a single stolon,
proceeding directly from the end of a vesicle in one rosette, may
be prolonged at once into the attenuated termination of a
Weathered
vesicle belonging to another rosette (fig. 10, a).
specimens show clearly that the vesicles are traversed by a
long tubular cavity, con'esponding in form with the shape of
and they sometimes show what
these structures themselves
appear to be apertures at their bases. The stolons also are,
doubtless, tubular, and they probably carry a median row of
pores on their free faces, though we have not been able to
determine either of these points to our satisfaction.
There appear to be two well-marked varieties amongst the
forms which we have placed under A. radians
Var. a. Vesicles few, lobate, and larger than in h.
Var. h. Vesicles very numerous, smaller and finer than in
a, and the individuals always more crowded together.
Form, and Loc. Boghead Quarry, near East Kilbride,
Lanarkshire, in shale of the Calderwood series, L. Carboniferous Limestone group.
Collected by, and in the cabinet of, Mr. James Bennie,
;

;

;

;

:

Edinburgh.
Systematic Position

and Affinities.

After a very careful examination of a considerable number
of specimens of the singular organisms which we have grouped
together under the name of Ascodictyon^ and after taking the
opinion of several of our fellow workers, we are still unable to

;

n
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express a positive opinion as to their precise zoological position
and relationships. The Scotch specimens were shown to the
late Dr. Strethill Wrif^ht, who was unable to throw any light
ujion tiieir nature.
The same specimens have also been examined by Prof. Huxley, F.R.S., who, after considerable hesitation, suggested that they might be Protozoans.
Our own
opinion was at first in favour of their Foraminiferal affinities,
as indicated by their calcareous walls and the presence of
microscopic foramina, combined with the absence of any aperture to each cell.
Our friend Mr. H. B. Brady, F.G.S.,
however, after a protracted examination of both the Scotch and
the American forms, has arrived at the conclusion that they
cannot be referred to this group.
As regards the Scotch
specimens (^4. radians) this distinguished authority, in a
letter addressed some time ago to one of the present writers,
says, " I suspect they are rudimentary portions of rooted
Crinoids, but am not at all sure.
There has been, in some of
them, a central pillar growing perpendicularly to the stellate
roots."
At this time, however, Mr. Brady had not the advantage of having the American specimens for comparison
and the unquestionable generic identity of A. radians and
A. stellatum renders this hypothesis as to the affinities of
the former clearly untenable, to say nothing of the fact
that wx should still have to find an explanation for the
foramina.
Leaving the Foraminifera out of sight, the only other group
that suggests itself prominently as one to which these problematical organisms might be refen-ed is that of the Polyzoa,
In their perforated walls they present a close resemblance to
many of the Cheilostomatous Polyzoa, especially to some of
the Lepralia^\ and their general habit and mode of growth
would also favour this view. On the other hand, it seems
difficult to reconcile this view as to their affinities with the
unquestionable fact that the cells or vesicles have no other
means by which the internal cavity is placed in communication with the exterior, except the microscopic pores in the
^

walls.

Some of our American specimens {A, fusiforme and A. stellatum) were kindly submitted by Mr. H. B. Brady to the
Rev. Mr. Hincks, who suggested that they were possibly
allied to the recent Anguinaria\
Our A. fusiforvie certainly
presents a close superficial resemblance to the creeping base of
Anguinaria [jEtea) spatidata
but in the absence of any
evidence in the fossils of the existence of erect cells with distinct apertures for the polypides, it would be hazardous to reThe
gard this suggestion as being more than a conjecture.
;
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only other recent forms to which we can find any likeness
with Ascodictyon are some of the Sertularians (e. g. S.pumila)^
there being a decided resemblance between the thread-like
fibres which creep along the foreign bodies to which these
organisms are attached, and which connect the polyjDiferous
shoots, and the netted stolons of ^. radians and A. stellatum.
In other respects, however, the structure of Ascodictyon is by
no means Hydrozoal. Upon the whole, therefore, we can
only leave the question as to the systematic position of Ascodictyon in the meanwhile undecided, in the hope that future
researches may enable us to find a definite niche in the system
for these interesting fossils.

We

are much indebted to our friend Mr. James Bennie for
the loan of his beautiful specimen of A. radians.

EXPLANATION OF PLATE
Fig,

1.

Fig. 2.

Fig. 3.

XIX.

Portion of a colony of Ascodictyon stellatmn, Nich, & Eth., Jun.,
growing upon the hinge-area of Cyrtina hamiltonensis, Hall,
magnified 10 diameters.
single group or rosette of the same, enlarged 20 diameters.
The connexion of the vesicles with one another and with the
basal stolons is here hidden by adherent matrix.
Portion of the creeping stolon of a colony of the same, highly
magnified, showing the single row of pores along the free

A

face.

Fig. 4.

Two

rosettes of the

Fig.

5.

same

species, enlarged 2-5 diameters.

The

but one of the vesicles is partially
fractured, shomng its internal canity, and another has its extremity directly prolonged into a stolon.
A single rosette of the same, enlarged 30 diameters. In the
and several of the
centre of the rosette is a central chamber (?)
vesicles have their internal cavities exposed by fracture.
Four detached young (?) vesicles of the same, growing on the
binge-area of Cyrtina hamiltonensis, Hall, greatly enlarged.
Portion of a colony oi Ascodictyon fusiforyne, Nich. & Eth., Jun.,
growing upon the mesial fold of Spin/era mncronata, Conrad,
enlarged 15 diameters.
A single cellule of the same, enlarged 30 diameters.
Fragment of the stem of a Crinoid, to which is attached a colony
of Ascodictyon radians, Nich. & Eth., Jun., of the natural

lower rosette

is

complete

;

;

Fig. 6.
Fig. 7.

Fig. 8.
Fig. D.

size.

Fig. 10.

A single rosette

Fig. 11.

A

At a a
of the same, magnified 30 diameters.
stolon given out by the extremity of one of the vesicles is seen
to connect itself directly with the corresponding extremity of a
vesicle belonging to another rosette.
single vesicle of .4. ra^/iViHS, magnified to show the central line
of pores.

;
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the Elateridae

By

[Continued from

p.

413.]

25. Mecastrus convexuSj n. sp.

M.

niger, nitidus, evidentor pubescens, convexus

minus

cius

vergcntibus
seriebus
9-9;!

Mas

111.

prothorace par;
angulis posterioribus leviter dibasali
elytris stria suturali inte;i,ra, in dimidio

fortiter
;

punctorum,
m.

punctato,

interstitiis

subtiliter

punctatis.

Long.

antennis nigris, crassiusculis, intus fortiter serratis, articulis

secundo et tertio brevissimis abdominis apicc vix rufcscente.
Fem. antennis fusco-rufis, tenuioribus, intus leviter serratis, articulis secundo et tertio minus abbreviatis, conjunctim quarto
paulo brevioribus ; abdominis apicc rufcscente.
;

This species may be readily distinguished from the preceding ones by its more convex form, and by the apical half of
the elytra being quite free from strife.
Discovered at Auckland by Mr. Lawson. Recently an
individual has been sent me from Tairua by Captain Broun
as No.

28,

and the information that the species occurs on
is exti-emely active and difficult to cap-

Leptosjpermum and
ture.

26. Mecastrus vicinus^ n. sp.

M.

uiger, nitidus, evidenter pubescens, convexus

subtiliter
elj'tris

torum,

punctato,

stria

angulis

;

prothorace parce
divergentibus

posterioribus vix

suturali integra, in dimidio basali seriebus punc-

interstitiis subtiliter punctatis.

Long. 6^ m. m.

The only individual I have seen is a male ; it is excessively
similar to No. 25, but is a good deal smaller and has the
middle coxse separated by a considerably narrower interval.
Westland.
27. Mecastrus discedens, n. sp.

M.

niger, sat nitidus, evidenter pubescens, subdepressus

prothorace
crebre fortiter punctato, angulis posterioribus leviter divergentibus elytris leviter striatis, striis ad apicem vix distinctis, inter;

;

Long. 7-9 m. m.
crebre subtiliter punctatis.
Var. elytris versus humeros plaga testacea.
Mas antennis crassiusculis, articuhs secundo et tertio brevissimis,
articulis 4-10. intus fortiter serratis.
Fem. antennis tenuioribus, articulis secundo et tertio brevibus,
4-10. intus subscrratis.
stitiis

I

Ann.

think
tC-

I

am

May. N.

right in considering the above forms the
Scr. 4. Vol xix.
32

Hist.

—
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sexes of one and the same species ; but I am not quite sure
about it.
Akaroa, 19th Dec. 1874; Westhmd west coast {Wake;

field).

—

Groups. These three species (Nos. 25, 26, and 27), again,
show a considerable relationship with the species to which I
have given the generic name Lomemus^ but are larger in size,
and appear to connect the Betarmon allies with the " Elat^the prosternal sutures are obscurely or not
rites " of Candeze
duplicate and are scarcely open in front
the mesosternal
:

;

and though
cavity is broader than in Lomennis (Nos. 17-24)
the posterior part of the cavity is acuminate and ill-defined,
and does not reach nearly to the suture, yet its plane of direcThe femoral portion of the hind coxal
tion is less horizontal.
plate is more developed, so that there is a quite gradual passage
from it to the longer trochanteral portion.
;

28. Monocrepidius exsid, n. sp.

M.

fuscus, tomentosus, opacus

;

antennis pedibusque

flavis, his sat

elongatis, filiformibus, articulo tertio quara secuudus paulo longi-

conjunctim quarto sequalibus prothorace dense punctato,
angulis posterioribus elongatis, acutis, sat divergentibus ; elytris
Long. 11-13 m. m.
fortiter striatis, densius pubescentibus.
ore, his

;

allied to the Australian Monocrepidius recsmaller and more delicately sculptured. As it
has only been found at the port of Wellington, it is possible it
may have been introduced into New Zealand ; I do not
think, however, that it is a described species.
WelHngton, Feb. 1875 {Mr. Wakefield).

This species

tangulus, but

is

is

—

Group 9. The following structural characters will enable,
New-Zealand entomologists to readily identify this form

the

:

Forehead wide in front and only
slightly curved, without raised margin, but overhanging the
antennal spaces wanting the cavities
very short clypeus
widely distant. Prosternal process long, slender, and straight.
Mesosternal cavity elongate and narrow, quite parallel-sided,
extending back to quite the intercoxal suture, its side margins
very thin and scarcely raised. Femoral portion of hind coxal
Antennas slender,

filiform.

;

;

much shorter than the rather long
Tarsi with 3rd joint well developed ;

plate well developed, but

trochanteral portion.

4th join^ underneath large, membranous, above grooved almost
to its base for the insertion of the 5th joint.

Mr.
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Cryptohypjius Powclli, n. sp.

29.

C. subdcpressus, tenuissime pubescens, niprcr, antennis fusco-testaantennis tenuibus, sat elongatis, articulo
ceis, podibus tostaceis
prothorace
tertio elonguto, 8e«'undo loiip;iorc quarto fere ac(|uali
latcribus rotundatis, basin versus anf!;ustato, angulis posterioribus
minutis acutis, crebre subtiliter punctato, medio canaliculate ;
elytris distincte striatis, intcrstitiis nullo niodo elevatis, obsolet-e
;

;

rugulosis.

The

7-0 m. m.

Ix)ng.

female.is rather larger than the male,

angled of the thorax, though acute, not at
Oraigie-burn found by Mr. Powell.

all

and

lias the hind
prolonged.

:

Cryptohypnus humilisj

30.

n. sp.

C. subdepressus, tenuissime pubescens, uiger, antennis pedibusque
testaceis ; prothorace lateribus rotundatis, ante basin constricto,

angulis posterioribus gracilibus peracutis, sat elongatis, fortiter
divergentibus, crebre subtiliter punclato, medio canaliculate;
el}i;ris sat

profundo

striatis.

Long. ~-J m. m.

Though extremely

similar to the preceding species, this
be readily distinguished by the more prolonged hind
angles of the thorax. The differences between the sexes seem
to be very slight
the female is rather larger, and has the
thorax a little more dilated at the sides.
Wellington, Feb. 1875 {Wakefield).

may

:

Cryptohypnus frontalis

31.

J

n. sp.

C. subdepressus, tenuiter pubescens, niger, nitidus, antennis fuscis,

pedibua testaceis, femoribus obsciu^ioribus fronte antiee in medio
abrupte deprcssa thorace elongate, ante basin leviter constricto,
angulis posterioribus sat elongatis, crassioribus, vix divergentibus, subtiliter sat crebre punctato medio indiscrete canaliculate
elytris snbtiliter striatis, striis punctatis, intcrstitiis parce subtiliter punctatis.
Long, 5| m. m.
;

;

;

I

have seen but a single specimen, from Lake Guyon,
mc by Mr. Pascoe.

kindly given

32.
C.

Cryptohypnus longicornisj

n. sp.

evidenter pubescens, antennis
testaceis
prothorace elongate,
ante basin leviter constricto, angulis posterioribus elongatis, crassioribus, vix divergentibus, dense subtiliter punctato, medio ante
basin canaliculate
clvtris subtiliter striatis, intcrstitiis crebre
Long. 8 m. ra.
subtiliter punctatis.
elongatus,

angustulus,

fusco-testaceis, basi

fuscus,

cum pedibus

;

;

I

sent

have seen but a single mutilated individual, which was
Esq., under no. 1330.

me by Henry Edwards,

32*

—

;
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Cryptohypnus tharacicus,

minus depressus,

n. sp.

nigcr, teniiitcr pubescens, tibiis tarsisque

testaceis; thoracolntiusculo,latitudine baud

minorequam longitude

lateribus ante basin sat constrictis, augulis posterioribus tenuibus,
sat divcrgentibiis, crebre evidenter punctato, sat distiucte canaliculate

;

elytris

sat profunde etriatis, interstitiis crebre punctatis.

Long. 8| m. m.

A

me by Mr. Wakefield
Creek by Mrs. Foster.

single individual has been sent

was found

at Kelly's

;

it

Groiqj 10.—These five species (Nos. 29, 30, 31, 32, and 33)
appear to be very closely allied structurally to the northern
Cryp)tohypnus deptressus and hyperboreus.
The following
structural characters will enable them to be readilyidentified
Forehead curved in front, the clyjDeus in the middle nearly or
entirely wanting, so that, though the forehead presents a
sharply defined edge in front, the labrum is placed immediately beneath it
antennal spaces distinct, but much concealed by the horizontal edge of the forehead, and widely
antcnnte filiform.
distant from one another in the middle
Mesosternal
Prosternal process rather long and straight.
cavity rather broad, formed by broad but not in the least
Troraised edges, reaching back to the intercoxal suture.
chanteral portion of coxal plate well developed, but the femoral
portion nearly completely absent.
Tarsi moderately long,
witli all the five joints well developed and simple.
:

;

;

34.

Chrosis poUttty n. sp.

pubescens, pedibus
tborace pernitido, elongate, quam latiore multo longiore,
parce punctato elytris profunde striatis, striis fortiter punctatis,
interstitiis fere lajvis, apicibus baud prolongatis, subrotundatis
prosterni lateribus dense punctatis ; lamina coxali angusta, margine interne nullo modo sinuate ; tarsis elengatis, gracilibus,
eubtus baud dense pubescentibus. Long. 12^ m. m.

C. elongata, angusta,
piceis

nitida, nigra, parcissime

;

;

The very narrow, parallel form, the very highly polished
prothorax, excessively scanty pubescence, and the almost
impunctate interstices of the elytra very readily distinguish
this species

from

its

allies,

even without any examination

oi

structural characters.

Tainia, but very rare
one individual found by Captain
Broun under a log near Pipi Creek, and three others under
bark in the same locality.
Ohs. The two specimens sent me by Captain Broun are, I
;

;
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am pretty sure, the two sexes, tliough they arc extremely
simihir to one another; they both sliow the peculiarity of a
well-marked notch or emargination at the apex of the last
ventral segment.

Chrosis reversttj n. sp.

35.
C. sat clongata,

paulo

latiore

minus

parallela, nigra

longioro, disco obsolete

vel picea

;

punctato

;

thorace

quam

clytris

latiua

striatis, striis externis evidcnter ])unctatis, interstitiis subconvexis, crebro puuctatis, apiccra versus evidcnter attenuatis, apici-

baud vel vix prolongatis, angulis intemis baud
prosterni lateribus nitidis impunctatis ; abdominc parce punctato ; lamina coxab interne evidcnter latiore, sed
margiue posteriore supra trocbanterem tantum obsoletissime emarbu3

ipsis angustis,

vel vix spinosis

ginato.

;

Long. lG-17 m. m.

The polished impunctate sides of the prosternum readily
distinguish this species.
Described from a single specimen sent by H. Edwards,
Esq., under no. 1337 ; one of two individuals sent by the
same gentlemen under no. 1340 I believe to be the female of
the species, though it is very much broader and has the
second individual,
thorax considerably larger and broader.
which I believe to be a variety of this same sex, is in Mr.

A

Wakefield's collection from the Otira pass.

Chrosis harhata, Cand^ze.

36.

C. nigricans, colore variabilis,

sape rufcsccns, minus

parallela, brevi-

fusco-pubesceus; thorace latitudinc longitudinem aiquante,
crebre punctato eljtris levitcr striatis, striis c\'identer puuctatis,
interstitiis crebre pimctatis, apicem versus evidcnter attenuatis,
apicibus baud prolongatis, vel simplicibus vel obsolete spinosis
prosterni lateribus crebre punctatis ; lamina coxali interne evidcnter latiore, marginc posteriore supra trocbanterem tantum
obsolete cmarginato antennis pedibusquo minus elongatis. Long.
tcr

;

;

13-19 m.m.

This

is

an exceedingly variable species.

It is closely allied

European Elater impressus and the small
specimens are somewhat similar to it in appearance, but have
the elytra nmch more attenuate posteriorly.
Very widely distributed
I have seen specimens from
Otago and Auckland and various intermediate localities.
Obs. M. Cand^ze described this species as being found in
New Holland but Mr. Janson believes all the specimens are
from New Zealand .so that it is very doubtful whether the

in structure to our

;

;

;

;

species exists in Australia.

—
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Chrosis elongata^ n. sp.

elongata, minus parallela, evidenter laxe fusco-pubesccns; thorace paulo longiore quam latiore, crcbre punctato; elytris
Icviter striatia striis punctatis, iiiterstitiis crebre subtiliter punctatis, eloiigatis, apicibus attenxiatis ot prolongatis, angulo extemo
magis prominulo, minute spinoso
prosterui lateiibus crebre
punctatis ; lamina coxali interne evidenter latiore, margins posteriore supra trochanterem sat evidenter emarginato
antennis
tarsisque gracilibus, elongatis.
Long. 16 m. m.
fusca,

;

;

This species comes very close to extreme forms of Chrosis
harhata, but is more elongate in form, and has the tarsi especially more elongate.
Sent from Auckland by ]\Ir. Lawson
from Mr. Edwards, but without number.

;

and also received

—

Oroup 11. Species 34, 35, 36, and 37 exhibit the following characters
Clypeus sliort, quite unfolded and extended, so that the
forehead is not limited at all from the clypeus in the middle,
and the large labrum is almost on the same level as the forehead antennal spaces very indistinct and very widely separated from one another.
Antennte with 2nd and 3rd joints
elongate.
Prosternal process broad and stout, not curved
upwards behind the coxeb. Mesosternal cavity with strongly
elevated borders
these attain the intercoxal sutiu'e, and their
hinder portions are quite horizontal.
Coxal plate with trochanteral portion a good deal longer than the femoral portion,
the long portion occupying about half the whole width, and
thence gradually narrowed till it meets the epistemum. Tarsi
with all the joints simple and well developed, the fourth,
however, a good deal shorter than the third.
It is doubtful whether the genus Chrosis be distinct from
Indeed our
Corymhites as defined and limited by Cand^ze.
:

;

;

European Elater impressus (Corymhites impressus, Candfeze),
appears more nearly allied to the New-Zealand Chrosis barhata than it is to the Elnter avUciis and other European
Corymhites,

38. Elater zealandicus, White.
antennis minus
E. rouustus, niger, fusco-pubescens, sat nitidus
elongatis, intus leviter serratis, articulo secundo brevissimo, tertio
prothorace crassiusculo, antrorsum
sat elongate baud serrate
convexiuscule, postice latiore, angulis pesterioribus subuncatis,
ioi titer plicatim elevatis, margine laterali anterius a supra occulte, crebre tequaliter punctato
elytris striatis, striis fortiter
;

;

;

—
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puuctatis, intcrstitiis crebrc subtiliter punctatis, apicibua conjuiicLong. lG-2(» m.m.
tim rotundatis.
I

have examined a considerable number of example.s, and

only slight sexual differences in the structure.
The
statement of M. Candbze that the male lias the antenna pectinated and is the Elater punctithorax, Wiiite, is erroneous.
The Elater punctit/iorax of White is tlie same species as his
Elater IfTvithorax {vide no. 5 of this paper)
the male of it
has the antennae pectinated, but the species is very different
in structure from Elater zealandicvs.
According to Captain
Auckland, Tairua, Wellington.
Brouu's observations the species is of crepuscular or nocturnal
find

;

habits.

Group

12.

— The following

ters of Elater zealandicus

are the chief structural charac-

:

Forehead curved in front, but without the least raised
carina, in the middle of the front depressed, so that the clypeus
very small and though it is almost vertical, yet it forms
only a very slight step between the forehead and the labrum ;
antennal spaces large, but yet rather broadly separated.
Antenna3 serrate, with short 2nd joint.
Prosternal process thick,
slightly curved upwards.
Mesostemal cavity with very thick
strongly elevated borders, the posterior portions of which are
horizontal and quite on a level with the metastemum
the
sides of the cavity are not parallel, but quite naiTOw near the
Trochanteral portion of coxal plate a little
intercoxal suture.
broader than the femoral portion.
Tarsi with all the joints
well developed and simple, the 4th shorter than the 3rd.
This form is readily distinguished from the species I have
called Tliorainus by the curved front edge of the forehead
and the large antennal spaces. Cand^ze has associated the
Elater zealandicus with Ockusternus Parryi in one genus,
which he calls Ochosternus \ but he has fallen into so much
error about these two species, that his definitions of the genus
had better be withdrawn.
is

;

;

39.

Corymhites antipodum, Cand^ze.

C. elougatua, augustus, fuscus, antennis pedibusquc testaceia, densius

breviter griseo-pubcscens
antennis tiliformibus, elongatis, articulo st'cuudo sat elongato, sed quam tertius fere duplo breviore ;
prothoraco elongato, lateribua parallelis, fere dense punctato
;

minusvc emarginatis et
dense punclongissimis.
Long. 11-15 ra.m.

elytris angustis, apicibus attenuatis, plus

spinosis, subtiliter stri.itis, intcrstitiis subtiliter fore
tatis

;

pedibus elongatis, tarsis

;;
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Christchurch
Wakefield.

;

several

specimens communicated by Mr.

Corynibites dubius, n. sp.

40.

C. clongatus, sat angustus, nigricans, antcnnis fusco-testaceis, pedibus testaceis, breviter minus dense griseo-pnbcscens ; antennis
tenuibus. filiformibus, sat elongatis ; prothorace elongate, crassiusculo, lateribus subparallcKs, crebre punctate ; elytris leviter
striatis,

apicibus sat attenuatis, fere integris

tarsis sat elongatis.

;

pedibus gracilibus,

Long. 16-17 m. m.

Christchurch found by Mr. Wakefield.
Obs. In Mr. Janson's collection there is an insect allied to
this species, and labelled as being the type of Corymbites antipodum ? ; but I do not myself think it likely that the C.
and I am almost sure
dubius is the female of C. antipoduia
that Cand^ze's $ type represents another distinct species.
;

;

41. Elater strangulatus , White.
E. elongatus, angustulus, fuscescens, densius pubescens, vix nitidus
antennis elongatis, tenuibus, filiformibus, tborace multo longioribus,
articulo secundo sat elongate, tertio
oculis subglobosis

:

prothorace longiore

quam
quam

iste

duplo longiore
dense fortiter

latiore,

punctato, angulis posterioribus elongatis, divergentibus, carinatis;
elytris subtiliter striatis, striis cvidenter punctatis, interstitiis
crebre punctatis, apice attenuatis et muticis ; pedibus elongatis,
tarsis gracilibus.

Long. 17 m. m.

Tairua, a single individual sent

by -Captain Broun as
They

75 also a mutilated individual from Auckland.
probably both males.
1

;

no.

are

Obs. I think I am right in considering the t}^e of "White's
Elater strangidatus to be a specimen of the above described
species.

42. Elater myopSy

White.

E. elongatus, angustulus, rufescens, densius pubescens, vix nitidus
antennis elongatis, tenuibus, filiformibus, tborace multo longioribus, articulo secundo sat elongate, tertio quam iste duplo longiore ;
prothorace longiore quam latiore, fere dense punctato, angulis posterioribus elongatis, vix divergentibus, carinatis ; elytris subtiliter striatis, striis externis evidenter punctatis, interstitiis crebre
punctatis, apice attenuatis ; pedibus elongatis, tarsis gracilibus.

Long. 13 m. m.

This and the preceding species are similar in appearance to
our elongate European species of Athous, but have the elytra
more elongate and attenuate behind. The present species is
smaller and narrower than Elater strangulatus, and paler in

;;;

.
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and presents a sli<i^lit diftercncc in the structure of the
mcsostcrnal cavity ; in Elaier myops the hinder border of the
cavity is distinctly more elevated than the middle portion,
whereas this is scarcely at all the case in Elater strangulatus.

colour,

Tairua; sent by Captain Broun as no. 18.

•

Group

13.

—The form of the head

described in Group
those of that group

is in

tlicse species

that

but the present species differ from
by the form of the prosternal process and
mcsostemal cavity. The former is but little [Corymhites antijiodiim and C. dubius) or not at all {E/atcr strangidatus and
myops) bent upwards ; and the saltatorial mucro is much prolonged.
The borders of the raesosternal cavity are not elevated ; tlie cavity does not extend to tlic intercoxal suture
its hind portion is rounded
and tlie portion of the mesoster1 1

;

;

num

between the opening and the intercoxal suture is somewhat, but only slightly, depressed. Most of the other characters

resemble those of Group

11

43. Elaier olhascens^ White.
E. siibaenescens, longius grisco-pubcscens, pedibus flavis
antennis
nifescentibus, tenuibus, minus clongatis, baud serratis, articulis
secundo et tertio subDequalibus a sequentibus vix discedentibus
prothorace minus gracili, postice latiore, subtiliter punctato
clytris profuudiua striatis, striis cxternis punctatis, intcrstitiis
parce subtilissime punctatis, apicibus minute spinosis.
Long.
;

9-11 m.m.

This species is abundant at Auckland and Tairua, and is
found on Leptospermum.
Ohs, This species has also been called Chrosis nneola by
Cand^ze.
44.

Corymhites agriotoides^ n. sp.

C. rufo-fusoulus, longius grisco-pubescens, antennis pcdibusque tesillis
taceis
tenuibus, simplicibus, articuHs secundo ct tertio
elongatis, sequentibus simiUbus ; prothorace convexiusculo, margine lateraU indistincto, parcius minus subtiliter piuictato ; elytris
striatis, sed sculptura pubescentia obtccta, apicibus fere muticis.
;

Long, 6^-9^ m. m.

a very variable species, and closely allied to Elater
but may be readily distinguislied by the different
colour, nan-owcr form, more convex ])rothorax, Sec.
Abundant at Auckland and Tairua found on shrubs.

This

is

oli'vascens,

:
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form of the head

Groups 11 and 13; but these two

here again as in

is

insects cannot be very well

arranged with the first of these groups, because the hinder
parts of the sides of the mesosternal cavity are less elevated
and horizontal ; while from Group 13 they differ by the cavity
being less depressed in its posterior part and approaching
from both groups these two species
closely to the suture
moreover differ in the fact that the hind coxal lamina is of
:

nearly one length throughout, the trochanteral portion being
not at all elongate.

45.

A.

latus, obsciirus,

Amychus

omnino opacus, nigro-fuscus, submarmoratus,

parcius breviterque setosulus
articulis

Candezei, Pascoe.

;

antennis brevibus, rufescentibus,

quam sequentes longioribus, 4-10. subbaud longioribus quam latioribus prothorace magno,

secundo et tertio

sequalibus

;

elytris latiore, angulis posterioribus elongatis, crassis, nullo

divergentibus,

ecarinatis

;

nuatis, et ibidem parce subseriatim punctatis.
lat.

modo

elytris latiusculis sed apicibus atte-

Long. 15 m. m.,

5| m. m.

Chatham

Islands.

I

which was kindly given

have seen but a single individual,
Mr. Wakefield.

me by

—

Group 15. The structure of the head in Amychus Candezei
that of the Corymbites forms, as described in Groups 11,13,
and 14. The prosternal sutures are not open, but the flanks
The prosternal process
as it were overlap the central piece.
is

is broad, and is abruptly bent upwards (?) immediately behind
The mesothe coxae, so that it appears at first to be absent.
sternal cavity is very broad, quite rounded, and very deep
posteriorly and its borders are nearly horizontal and approach
The coxal lamina
closely to the very deep intercoxal suture.
but its femoral portion is distinct throughout,
is very short
and there is also a distinctly differentiated trochanteral lobe,
The tarsi are stout and
thouo"h it is both short and narrow.
rather short, all the five joints well developed and simple, the
4th being only a little smaller than the 3rd. I think the
species should be placed very near Corymbites] but as I fancy
the prosternal process may have been deformed in the only
individual I have examined, I do not feel very clear as to its
;

;

characters.

46. Parinus vtUosus, n. sp.
P. sat latus, minus elongatus, posterius angustatus, nitidus, sed

—
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longius irregularitorque albido pubcscens,

47i)

rufcBcens, clj-trorutn

siitura latcribusiiuo iiulistincte nigro-vittiitis, subtus potius nigricans ; antcniiis sat gracilibus, intus vix sorratis, articulo secundo

paulo longiore capite parvo, oculis prominuli.s prothoraco hand elongato, latcribus curvatis, angiilis posterioribus
elytris
parcius et sat fortiter punctato
crassis, intus curvatis
nullo modo striatis, sed evideuter sat crebre punctatis, humeris
(juani tcrtiu-5

;

;

;

;

longitudinaliter carinatis.

Long. 7-9 m. m.

The lung consjjicuous pubescence, the tliick incurved hind
angles of the thorax, and the entirely unstriated elytra readily
point out this species from the others.
Auckland ; sent by Mr. Lawson and Captain Broun, but
apparently rare.

Group
Parinus

Head

16.

— Tlie following

villosus

are the structural characters of

:

small, forehead

much rounded

in front, with short,

limited, almost perpendicular elypeus, but without

ill-

any carina

either in the middle or at the sides
antennal spaces small,
but yet extending inwards, and separated from one another
by only a narrow space. Antennae slender, with 2nd and 3rd
Prosternal sutures bearing a broad
joints well developed.
and deep depression extending backward for nearly half their
;

Prosternal process short and stout.
Hind part of
mesosternal cavity with elevated quite horizontal sides, and
approaching closely to the intercoxal suture. Coxal lamina
short throughout, and without trochanteral lobe.
Tarsi witii
the 3rd and 4th joints with membranous lobes underneath
the lobe of the 3rd joint very obscm-e, but that of the 4th
joint quite distinct, the joint itself being very short on the
upperside.
The nearest ally of this insect is the Australian Hapatesus
hirlusj Cand.; the most important character for distinguishing
the two from one another is the difference in the tarsal conformation.
length.

;

47. Lacon variahilis^ Cand.
L. depressus, latiusculus,
simis parcc vestitus
;

sorratis

;

prothorace

omnino opacus,

productis, snbrectis'; elytris
stitiis 1. 3. 5. 7.

fuscus, setis crassis brevis-

antennis bre^^bus, articulis 4-10. intus
subquadrato, angulis posterioribus baud
fortiter

paulo elevatis.

seriatim

punctatis, inter-

Long. lU-14 m. m.

This species varies much in size and colour, but cannot
very well be mistaken.
Abundant under stones and logs near Auckland.
The

;
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specimens quite agree with South- Australian individuals of
and I suspect it lias been introduced bj means of
maritime traffic into New Zealand.

the species

;

—

Group 17. The characters of the genus Lacon are well
known. L. variahilis may be readily distinguished from all
the other known New-Zealand Elateridje by the prosternal
sutm-es being quite open for half the length of the thorax, so
this character is
as to receive and conceal the antennse
approached only by Parinus villosus but Lacon variabilis
may be distinguished at a glance from it by the tarsi having
the fourth joint well developed and not at all lobed beneath,
and by the form of the front part of the head, which is almost
;

;

that of the Corymbites group.

48. Limonius collaris, Pascoe.
L. thorace pedibusque testaceis, antennis abdomineque rufis, elytris
pectoreque nigricantibus vel fuscis antennis elongatis, serratis,
articulis secundo et tertio conjiinctim quarto Kqualibus ; prothorace
minus elongate, antrorsum augustato, baud longiore quam latiore,
anguUs posterioribus vix divergentibus, sat crebre punctate
elytris apicem versus fortiter attenuatis, apicibus minute spinosis,
;

fortiter striatis, striis evidenter punctatis.

Long. 6|-9 m. m.

The species is rather variable. The female is generally
larger than the male and more convex, has the antennas
rather less sen-ate, and the elytra very often of an obscure red
and it has generally the under surface nearly of a
colour
;

uniform red colom\
This species has been sent from Auckland by Mr. Lawson,
and from Tairua by Captain Broun, who informs me that he
meets with it occasionally on Dodoncea viscosa.
49.

Geranus

crassus, n. sp.

G. testaceus, elytris fulvis, antennis nigricantibus, prothorace medio,
prosterno plagis duabus, metasterno lateribus, coxisque posteantennis minus elongatis, articulis secundo et
rioribus fuscis
prothorace convexo, sat
tertio conjunctim quarto fere a^qualibus
crebre fortiter punctato, angulis posterioribus sat divergentibus ;
elytris striatis, striis fortiter punctatis, interstitiis parcius pxinc;

;

tatis et

pubescentibus.

Long. 14-15 m. m.

the broadest and most robust species of the group.
two individuals before me are male and female,
though they exhibit but slight differences.
Drybush, Nov. 21, 1873 {C. M. Wakejkld, Esq.).

This

is

I think the
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n. sp.

antennis nigricantibus, prothoracc medio
prosteriio plagis duabus, metastorno lateribus, coxi.sque pos-

G. tcstaccus, clytris fulvis,
late,

aiitennis sat eloiigatis, articulis secundo et tertio
conjunctim quarto fere acqualibus prothoracc Bat clongato, aiitrorsum evidenter angustiore, crebrius furtiter punctato, angulis
elytris striatis, striis fortiter punctaposterioribus divergcntibus
Long. 14 m. m.
tis, interstitiis parce punctatis et pubescentibus.

terioribus fuscis

;

;

;

This species, thougli extremely siinihir to Gernmis crassus^
narrower and has the thorax rather differently shaped and
the antennffi less widely separate.
The only individual I have seen was sent me by II. Edwards, Esq., as No. 1149.
is

51.

Geranus

si7nilis, n. sp.

G. testaceus, elytris fulvia, antennis nigricantibus, prothoraee medio,
prostorno plagis duabus, mctasterno lateribus, coxisque posterioantennis sat elongatis, articulis secundo et tertio
ribus fuscis
conjunctim quarto baud a>qualibus
prothoracc crebre fortiter
punctato, angulis posterioribus sat divergcntibus
elytris striatis,
striis fortiter punctatis, interstitiis parcius punctatis et pubes;

;

;

centibus.

Long. 11| m. m.

is extremely similar to Geranus crassuSj but
only half the size, and has the front of the head between
the antennae considerably more reduced.
Taken at Foster's Creek by Mrs. Kelly. I have seen but
a single individual.

This species

is

52. Elater UneicolUs, White.
E. fulvus, thorace medio fusco profundius longitudinahter impresso,
elytris lateribus, antennis, prostcrno vittis duabus, metasternoque
lateribus nigris, tarsis geniculisque plus minusvc infuscatis ; antennis elongatis, intus evidenter serratis, angulis interuis anterioribus productis, articulis secundo ct tertio brevibus, conjunctim
quarto multo brcvioribus prothoraee sat elongato, antrorsum
evidenter angustato, fortiter fere dense punctato, minus uitido
elytris ad humeros latiusculis, apicera versus fortiter angustatis,
evidenter striatis, striis fortiter punctatis.
Long. 9J.-10^ m. m.
;

;

This species is readily distinguished from its allies by the
very short 2nd and 3rd joints of the antenna?. From the
specimens before me I judge that the sexual differences are
very slight.
Tairua and Ciiristchurch, and probably widely distributed.
Captain Broun informs me that it is " not uncommon at
Tairua."

—
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Ohs. Acroniopus grandis (Redtenbaclier, ' Novara Reise,'
Coleopt. p. 96) will prove, I think, to be this species or a
closely allied one.

Group

18.

— Species 48-52

sliow these characters

:

Forehead produced between the antennae, and terminating
with a small abruptly inflexed portion over the labrum,
this portion representing, as I consider, the clypeus

labrura

;

very small and scarcely to be seen anteunal spaces rather
large and very deep, almost circular, widely separated
from one another by the produced forehead antennae either
nearly filiform or strongly serrate.
Prosternum moderately
long, with excessively abbreviated chin-piece
lateral sutures
open for one third or one half their length prosternal process
short and stout.
Middle coxae moderately distant mesosternal cavity with thick but not raised borders
hind coxal
lamina as long at its external portion as at its internal one, so
that there is no trace of a trochanteral lobe.
Tarsi slender,
basal joint as long as the three following together
the 3rd
and 4th joints with a produced membrane on their underside.
In these insects the structure of the head is intermediate between that of the Frotelater group and that of the ordinary
forms of the Elaterida;.
;

;

;

;

;

;

;

53. Frotelater ehngatuSj n. sp.
P. elongatus, angustus, densius pubescens, colore variabilis,

minusve infuscatus,

rufes-

vage plagiatus antennis sat elongatis, vix serratis, articulis seeundo et tertio sat
elongatis conjunctim quarto ferelongioribus; capite dense subtiliter
punctate et pubescente prothorace valde elongate, subcylindrico,
angidis posterioribus divergentibus, elongatis, testaeeis, fere dense
punctato, fusco, fere subseneo, dense flavo-pubescente elytris
cens, plus

et in elytris

;

;

;

minus discrete striatis, sed iuterstitiis alternis versus
apicem magis elevatis; coxis intermediis bene separatis. Long.
7-10| m. m.

elongatis,

This species appears to be extremely variable in size and a
good deal in colour and markings.
Christchurch, Akaroa, llJth Dec. 1874; Tairua.
Captain
Broun informs me that this species is rather common on the
outskirts of the forest at Tairua.

54. Frotelater Huttoni^ n. sp.
angustus, pubescens, rufescens, supra prsesertim in
thorace, magis obscurus
prothorace elongato, subcylindrico, an-

P. elongatus,

;
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coxis inter-

;

Long. 8 m. m.

mediis fere contiguis.

This species is extremely simihir to the ])receding one, but
has the middle coxa^ nearly contiguous.
The only individual 1 have seen was found in Otago by
Captain Hutton.
it

55. Protelater guitatus, n. sp.
P. sat elongatus, angustus, subcylindricus, fortiter pnnotatns, tenuiter pubcscens, hand nitidus, nigricans vel infuscato-rufus, antonnarum basi, podibus, iirothoraciscjue angulis posterioribus tcstaceis, elytris plus miniisvo distincte testaceo signatis
antennis sat
clongatis, subscrratis
prothorace dense, fortiter profundeque
punctate, angulis posterioribus sat divergentibus ; elytris fortiter
seriatim punctatis, sed vix striatis.
Long. 5^-G m. m.
;

;

The female

is

rather broader than the male, but otherwise

scarcely differs.

Sent from Auckland by Mr. Lawson.

I

have also lately

received a specimen from Captain Broun as No. 42, and with
the information- that it was found on trees at Cabbage-Tree

Swamp, Auckland.
56. Protelater pi'cticornis, n. sp.
P. sat elongatus, angustus, fortiter punctatus, tenuiter pubescens,
vix nitidus, rufesccns, antennarum basi, articulis tribus ultimis
pedibusque testaceis, antennis medio, prosterno, thoracisque ^-ittis
duabus nigricantibus, elytris obUquc fusco-plagiatis, maculis
magnis ante apicem testaceis thorace crebre, fortiter profundeque jjunctatOjSat nitido, angulis posterioribus chvergentibus; elytris
Long. 5^ m. m.
fortiter seriatim punctatis.
;

This species approaches closely to the reddish varieties of
Protelater (/uttatus, but has the apical joints of the antennte
yellow, and shows also some slight structural differences; the
middle coxas are a little closer, the metasternum is less advanced between them, and the mesosternal cavity is not quite
so parallel-sided and is rather broader in its hind part.
single specimen Avas sent me by Captain 13roun some
time ago as No. 199 but I do not know whether it was found
near Auckland or Tairua.

A

;

57. Protelater opacus^ n. sp.
P. eat elongatus, angustus, fortiter dense punctatus, opacus, evidcnter pubescens, rufescens, prosterno medio dilute, lateribus
infuscatis, antennis nigris, basi, pedibus, protheracis angulis
posterioribus, elytrisque macula ante apicem testaceis ; prothorace dense fortiter ])unctato, opaco, elongate, angulis posteriori-
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profundeque seriato-punctatis,
Long. 5J -G m. m.

clytris fortitcr

striatis, opacis.

thou<:!,h closely allied to P. guttatus and P.
be distinguished by a glance at the underside
of the thorax, which is pale along the middle, with the flanks
infuscate ; it is considerably duller above, the elytra are palish
red at the base, with the apical half darker reddish and a pale
yellow spot placed in this darker part these markings on the
elytra vary considerably in their definiteness.
Two individuals have been sent me from Tairua by Captain
Broun and I have seen others in Messrs. Pascoe's and Wakefield's collections from the same source.

This species,

picticornisy

may

;

;

—

Group 19. These species have the following characters
Forehead greatly produced between the antenna?, the produced
:

portion with a slightly thickened lateral edge, these edges towards their anterior part divergent, so as to form a portion of an
under margin to the large and deep antennal spaces ; the
labmm is small, but quite visible between the divergent proThe antennse are
cesses at the termination of the forehead.
slender and but little serrate chin-piece of thorax very short,
truncate in front, separated by a short wide notch from the front
Thorax elongate and subcylindric,
angles of the presternum.
raesosternal cavity rather
its process thick and straight
broadest at its hind part, with thin, sharp edges, which are
directed downwards. Middle cox^ moderately or only slightly
Coxal lamina slightly longer outside than inseparated.
;

;

wardly.

Tarsi with 3rd and 4th joints with membranous

lobes.

the structural characters of these species are on the
to those of Group 18 {Geranus)^ yet the
laterally dilated front of the forehead points out the present
group as an interesting connecting link between them and
The peculiar narrow form and elongate
the Eucnemides.
cylindric thorax of the species give them a facies by which

Though

whole very similar

may be

readily recognized.
insects have an undescribed ally in
Chili, which, Mr. Jauson infoi-med me, was considered by
Candeze not to be a member of the Elaterida3. But I think

they

These

interesting

there is no doubt that these New-Zealand species may be
placed in the Elateridse they offer, however, an important
obstacle to the separation of the Throscidas and Eucnemids
;

The structure of
from the Elateridge as distinct families.
head is, in fact, such that by a little modification it might
be transformed into the head of a Eucnemid or a Throscid.
their
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58. Neocharis varui, n. sp.
dense varicgato-tomeiitosa antennis basi apiccmedio f iiscis subtus fusca, pronoti latcribus
abdomiiicque rufescentibus pedibus testaccis prothoraco dense
punctato, conspicuc varicf^ato-pubesconte, anterius medio leviter
improsso, disco utrinqiie vage iui'uscato, et densius subtiliusquo
puuctato elytris deiisiiis punctutis, piinctis basin versus pareioribus, stria suturali dimidiata ajjico profunda ct bamata, perconspicue vanogato-pul)escentibus.
Long. 5 m. m.

N. supra

rufescciis,

;

qufi ruffscentibiis,

;

;

;

;

The

prosternal sutures in this species arc not (or scarcely
impressed in front.
I think I have the sexe3
before me
and if so, the differences are slight.
sin,G:le individual has been
sent me from Tuirua by
Captain Broun and tliere are othrrs from the same source in
the possession of Messrs. Wakefield and Pascoc.
perceptibly)
;

A

;

59. NeocJiaris puhesccnSj n. sp.

N. rufo-fusca, variegato-tomentosa, pedibus testaceis, antennis basi
apiceque minus Itete rufescentibus
prothorace crebre, fortiter,
3D(iualiterque punctato, pubescentia minus variegata
elytris
;

;

crebre punctatis, conspicue variegato-pubescentibus, stria suturali
dimidiata, apice profunda et bamata, et ad basin striarum obsole-

tarum rudimentis.

Long. 5 m. m.

Tliou;^-h very similar to the preceding species, this has the
thorax darker and rather more coarsely and deeply punctured,
and the prosternal sutures have in front a large and deep

impression.
I have seen but a single

specimen, which was sent
from Tairua by Captain Broun.

me

GO. Neocharis simplex^ n. sp.

N. angustula, nigra

thorace antrorsum angustato, paree punctato
elytris crebre subtili;
terque punctatis, densius pubescentibus, pubescentia fere concolori, stria suturali tantum postice impressa, apice haraata perprofunda.
Long. 4 m. m.
:

et pubesccnte, nitido, pubescentia grisea

The only individual I have seen is no doubt a male it has
the antenna? very long (3 millims.), but little serrate internally,
with the 2nd and 3rd joints subequal, together shorter than
the 4th.
;

Received from Captain Broun

;

but

I

have no information

as to exact locality.

61. Neocharis concohr^ n. sp.
thorace antrorsum sat angustato, paroe punctato, et
N. nigra
pubcscente, nitido, jmbcscentia grisea elytris minus elongatis,
;

;

minus angustatis, apice rotundatis,
.1%. N. Hist. Ser.4. Vol. xix.
oi

subparallelis, posterius

nn.

(t-

sat

—
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dense fusco-nigro pubescentibus, nullo

punctorum

modo

striatis,

sed seriebus

sat distinctis, iuterstitiis crebre subtiliter punctatis,

serie suturali

ad apiccni impressa.

Long. 3| m. m.

The male has the antennfe very elongate (3 millims.), stout
and strongly serrate 2nd and 3rd joints about equal and veryIn the female the
short, together shorter than the 4th joint.
antennfB arc shorter (2 millims.), rather stout, but not serrate ;
the 3rd joint is a little longer than the 2nd, so that the two
together are rather longer than the 4th joint.
The species, though extremely similar to Neocliaris simplex,
may be distinguished at a glance by the rows of distant
;

punctures on the elytra.
This species has been sent from Tairua by Captain Broun.

Group

20.

characters

— Species

Nos. 58

to

61

have the following

:

AntennfB very approximate at their insertion front of the
head much dilated laterally below the antenna, so as to leave
an oblique depression near the eye, in which tlie basal joint of
;

Labrum not visible,
the antennae is received when retracted.
the front of head being terminated by a sharp edge, behind
Thorax short, without chinAvhich the labrum is concealed.
piece, without grooves for antennae, with a short process, which
Mesosternal cavity short
is curved upwards behind the coxse.
and broad. Lamina of hind coxa3 without trochanteral lobe.
Tarsi simple, with all the joints simple, or with the 4th very
obscurely emarginate, basal joint as long as the three following together 5th joint either very or moderately short.
The position of these insects is evidently in the Eucne;

mides, near the European and North- American Xylohius and

Hyhchares.
62.

Talerax

di.ttans, n. sp.

T. angustulus, subparallelus, rufo-castaneus, pubescens, satnitidus;
prothorace subquadrato, angulis posterioribus
oculis magnis
elongatis, antrorsum subangustato, sat crebre et fortiter punctato,
;

nitido
tis,

:

elytris subtiliter sat crebre punctatis, punctis vix seriar

sine stria suturali, sed ad

apicem foveis profundis.

Long.

4| m. m.

In the male the antenna are very long (3| millims.), while
is only 2 millims.
Taken by Captain Broun at Tairua on Leptospermum, and
sent to me as Nos. 35 and 36.

in the female their length

—

Group 21. This species has the head formed much as in
-Neocharis, but the mouth-piece depressed in front, so that the

—
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minute transverse labruin is visible.
Antennic with very
2nd joint and very elongate ^^rd joint. Thorax beneath
Avith a very broad deep lateral groove, which starts in front,
short
rii^ht

and then crosses to the
so that the sutural line is rendered verv indisthis groove ; the groove is bordered externally by a

across the prosternal suture,

outside of

by

tinct

it,

raised line, which at

first sight might be mistaken for the line
of the prosternal suture.
Hind coxal lamina much produced
over tlie trochanters.
Tarsi slender, with 4th joint minutely
lobed.

This species sliould bs placed in the Eucneraides
cannot point out any near ally for it at present.

;

but

I

XLVIII.

Description of a new Species o/Phasmid^yy-ow^^e
Malat/ Peninsula.
By Prof. J. WoOD-Masox, Deputy
Superintendent, Indian Museum, Calcutta.

Lonchodes valgus^

sp.

nov.

Body about the same length and thickness as that of
?
L. artemis, Westw., cylindrical, obsoletely granulated above
and below, with a fine raised median dorsal line extending
from the apex of the mesothorax to the end of the penultimate
abdominal segment. Antciuuc (tips broken off) moderately
long and fine-setaceous basal joint large, dilated, oval, lonHead short, thick, and very congitudinally carinate above.
vex, its disk sloping to the insertion of the antennaj and to
the occiput, from which it widens to the eyes
armed with a
pair of great spoon-shaped oval horns, the front margins of
.

;

.

;

Avhich are straight and the hinder arcuate, and the apices of
which are slightly bilobed. Eyes small. Mesothorax slightly
tapering in front, the metathorax widening slightly to the
insertion of the posterior legs.
Penultimate dorsal segment

of the abdomen with a rugose boss at its hinder extremity ;
the last carinate, grooved to the base, and divided at the apex

by an emargination into two rounded lobes. Supraanal plate
Cerci minute, conical.
Operculum shaped much
concealed.
as in L. cuniculusj Westw., but not quite reaching the extremity of the abdomen. Fore femora serrated along the upper
crest; intermediate and posterior ones curved, the former very
strongly so; all subtrinuetrous and armed below near the apex
with a strong triangular tooth, and above with one or two
the intermediate femora have alao a
spinules on each crest
well-developed foliaceous lobe at the base of the lower and
Tibia* all triquetrous, slightly curved, and proinner crest.
;

33*
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vided with a sharp foliaceous carina along the middle of the
under surface, larsi also all triquetrous; the first joint in
fore legs expanded above into a sharp foliaceous crest and
longer than the rest taken together in the intermediate legs
the tirst tarsal joint is equal to the last three, in the posterior
Colour dark brown, with two pale longitudinal
to all the rest.
dorsal stripes: the legs and the horns variegated with luteous.
;

Male unknown.
Total length 5 inches 3 lines; head 2'5 lines; prothorax2;
mesoth. 11; metath. 10; abdom, 27 + 6 33; fore femur
15'5, tibia 18, tarsus 4*75; intermediate femur 9"75, tibia
9'75, tarsus 3'75 posterior femur 12*5, tibia 12"5, tarsus 4.
Hah. Perak, Malay peninsula. Communicated by Dr. G.

=

;

E. Dobson.
This species belongs to the same group as Lonchodes
amaurops and uniformis Westw., crawangensis^ De H., verrucifer^ W.-M., and hrevipes and spinicoUis, G. R. Gray, &c,,
the last of which only it resembles in the peculiarly curved
^

condition of the thighs.
April 13th, 1877.

XLIX.

Diagnoses of new Species of Pleurotomidas in the

By Edgar

British Museum.
partment.

A. Smith, Zoological De-

The various genera or groups of Pleurotomidfc require
thorough revision for at present they are badly described and
;

The following species are placed
provisionally in those sections of the family which are usually
accepted, as I have not yet completed the investigation of
the whole of the collection.
their limits unrecognizable.

Pleurotoma amicta.
Testa solida, fusiformis, alba, epidermide tenui flavescente amicta,
spiraliter lirata vel carinata, incrcmentique lineis oblique striata
anfract. 14-15, superiores tricarinati, prope suturam canaliculati (carina raediana duplici, supra et infra sculptura peculiari
quasi corrugata ornata), inferiores 2-3 carinis 5-6 eincti, anfr.
spira elongata, crassa, acuminata
ultimus pluricarinatus
apertura breviuscula, superne elongato-ovata in canali breviusculo
leviterque obliquo et recurvo producta, longitudinis testae |- aequans,
labrum tenue, margine crenulatum, superne
intus tenuiter lirata
ad cariuam duplicem anguste fissum ; columella subobUque tor;

;

;

tuosa, laevigata.

Long. 50

mill.,

diam. 15.

Hab. Sandwich Islands,

;

;
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remarkable for the numerous subcqual keels
none of them being very large. A double one
a little above the middle of the whorls has above and below
it a very peculiar style of sculj)turing, consisting of a kind of
j)uckering lA' very short and oblique tiiread-like lines.
or

sj)ccies is

liratit)iis,

Pleurotoma NelUce.
Testa fusiformis, turrita,

alba
anfr. 12, supra valdc cxcavati,
inferno angulati, infra suturam carinis duabus parvis coutiguis
cincti, et versus basim tuborculis loiigitudinuliter oblongis rectis
(in anfr. ultimo ad 1(5) seriatim coronati, et striis spiraliljus in
excavationc sod proccipue inter tubercula omati
anfr. ultimu?>
infra tuborculorum seriem liris vididis (suporioribus 2 (juam
;

;

ctetera)

8um

majoribus) succinctus

;

apertura

cum

canali longitudinis

labrum tonne, suporne ad excavationom incicanalis elongatus leviter obliquus, paululum retrorsus.
\ ni^uans

testse
;

Long. 31

mill.,

;

diam. 10.

Hah, Mauritius.
A species of charming form and purity, with whorls strongly
excavated above, and a row of upriglit oblong tubercles encircling their bases, and two small contiguous keels around them
just below the suture.
Pleurotoma ceylonica.
Testa fusfonnis, griseo-albida, infra suturam inacidis rufis variegata et circa anfract. ultimi medium flammulis elongatis iuferne
anfract. 10|, primi \\ vitrei, poHti, convexi,
productis ornata
caeteri paululum infra suturam concavi, cingidis spiralibus 6 granosis succincti (tortio a summo quam ca^tera minore), sutura distincta, fere canaliculata, discrcti
anfr. ultimus cingulis ad 20
columella levissime tortuosa apertura intus fascia
succinctus
unicarufescente ornata, longitudinis testa) ^ baud a^quans labrum
tenue, medio promincns, supcrne ad cingulura parvura anguste
canalis mcdiocritcr elongatus, leviter
sod baud profundo incisum
;

;

;

;

;

;

recurvus.

Long. 19
ll(ib.

The

mill.,

diam. 6^.

Ceylon.
entire surface of this species consists of spiral contigu-

ous series of granules the third row from the top of the
whorls being smaller than the others produces a depression in
;

that region.

Pleurotoma ocutigemmata.
spira elongata, acuta
Testa cylindraceo-fusiformis, fusco-flava
anfr. 12-13, medio carina maxima, acuta angulati, ad suturas
cariiiati (carina superioro nndulata), supra carinam maximam
anfr. idtimus paululum
Forie epirali granulorum acutorum cincti
;

;

?

;
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modlum

infra

contractus, tarinis 12-] 3 et inter has striis spinia])ertufa parva, hasi angustata, longi-

libus cxilibus ornatus

;

tudinis testa? g fere a^qxians, intus hris intrantibus 4-5 munita
labruni tonne, medio proiuinens, supra carinam maximam tissura
cohimella leviter sinuata,
latiuscula sed hand profunde incisum
;

;

induta
diam. fere

callo teuuissimo

—

Long, 22

Hah,

mill.,

cauahs mediociiter brevis, vix recurvus.

:

7.

with considerable hesitation that 1 aj)ply a name to
form, on account of its close relationshipwith/?/7>a^a, Hinds.
The chief differences are the narrower form, larger tubercles,
and shorter canal, in the latter character bearing the same relation to Jiibaf a as cinguUfera (Lamarck) does to his alhina.
It is

tliis

Pleurotoma retuslspirata.
Testa elongato-subfusiformis, dilute pnrpurascens, ad* apicem obant'ract. 8, primi 2 (nucleus) vitrei, politi,
tusum satiu-atior
globosi, sequentes 5 bicarinati (carina superiore duplici) hraque
intercurrente nodosa cincti, inter carinas liris lougitudinalibus
eonfertis, tenuibus ornati, sutura canaliculata discreti ; anfr. ultirans ad peripheriam rotundatus, deinde contractus caudam brevem
formans, carinis ad 12 suba;qualibus suceinctus; apertura parva,
longitudinis testae 5 paulo superans, iutus sulcata, sulcis costis
labrum margine levissime incrassatum
extcrnis respondentibus
et crcnulatum, paululum supra medium fissura parva incisum
columella medio plicis duabus minutis (superiore fere obsoleta)
munita, ad basim dextrorsum curvata ac infra labrum descendens
;

;

;

caualis brevis, recui-vus.

Long. 7| miU., diam. 2i.

Hob.

The

?

present species has for

its

nearest relative P. violaceaj

Hinds, from which it differs in form somewhat the apex is
blunter and there is but a single nodose liration around the
middle of each whorl, whereas Hinds's species possesses two.
;

;

Pleurotoma cognata.
Testa elongato-subfusiformis, luteo-albida, versus ajjicem dilute
purpurea, carinis albis cincta, et inter carinas striis tt-nuibus longitudinaliter insculpta

;

sutura

12?,

anfract.

spira pcrelongata,

carinata

sejuncti

acuta, lateribus rcctis
;

primi

4?

;

(abrapti),

sequentes 7 medio concavi, carinis duabus validis, remotis, et inter
carinas liris 2 exilibus, cincti ; aiifr. ultimus basi contractus,
caudam brevem formans, carinis ad 12 (quarura superiorcs 3 maxapertura alba, angusta, basi paululum contractu,
imse) cinctus
fissura minime profunda, inter
longitudinis testte ^ sequans
;

;

carinas

primam secundamque

nulatum

;

sita

;

labrum tenue, margine cre-

columella medio obsolete uniplicata

obhquus, leviter reflexus.
Long. 24 miU., diam. 7.

;

canalis brevis,

.
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Hub. Australia.
This si)ccic's has a close relationship to I\ violuceoy Hinds,
from which it (lifters, however, in colour, the number otcarinations, and the more j)roduce(l spire.
It is still more nearlyallied to P. calhita, Gould, from which it ditfers only in size
and the ]n'esence of only one ])lication on the columella,
whereas P. vallata possesses two. It may be merely the adult
of the latter species.

Pleurotoma
Testa

bre\'iter fusiformis,

dilute

antij)oclu7n.

carnou-fusca, transvcrsini

cariiiata ac inter carinas knigitudinalitcrti'iiuissimo liratn

;

albo-

aiifract.

7i, j)rimi 2h ])oHti, Utn-(\s, sc(iuentes 4 supunie ad suturaiu carina
duplici ct pauluhim infra medium altera loiiijjo maxima (supra
et infra (puun sunt lineintercurrentes gracilcs 1-2) cincti
anfr.
;

ultimus magnus versus basim contractus, carinis pnccipuis ad
(quarum ea paululum supra medium longe maxima) aliiscpie
(circiter 0) miuoribus circa caudam succiuctus
apertura oblonga
inferno contracta, iutus la)vis, lougitudiuis testae
fere aquans
labrum tcnue, margiuc baud crcnidatum supra carinam maximam bite sed minime profundo incisum columella tortuosa,
;

.',

;

;

callosa, nitens

Long. 10

mill.,

;

canalis brevis, recurvus.

diam. 4.

Hah. New Zealand.
This species, which consists of but few whorls, is chiefly
remarkable for its short fusiform shape and the prominent keel
around the whorls a little below the centre.
Pleurotoma multiscriata.
Testa acuminato-ovata, lutea (iuterdum purpureo-fu.sca)
anfract.
10, pi'imi 2 laives, politi, cieteri planiusculi, infra suturam tuber;

culonmi parvorum

spiralibus

1-2

medium tuberculorum majorum

serie

serie duplici, infra earn

gracilibus, infra quas circa

duplici secunda, et infra bane liris
suctiucti

;

liris

1-2 ex nodulis parvis

anfr. ultimus liris nodosis circiter 15 ornatus

factis

apertura

;

tcuuibus 5-0 intrantibus, baud ad labri margincm extendeutibus, munita, longitud. totius A adiequans
columella fere recta ;

liris

;

labrum tenue, piiulubuu infra suturam (bstincte incisum

;

canalis

perbrevis, recuiTUs.

Long. 15

mill.,

diam.

5.

Ilab. Ceylon, Persian Gulf, aiul China iSeas.
{Sometimes the rows of granules on the body-whorl are

alternately larger

and smaller.
Pleurotoma alhofasciata

Testa

i)l)longa,

infra

rubro-castanca, zona unica alba
oruata
anfract. 12, convexiusculi,

siibcylindracea,

caiiuam tuidulatam

;

;;
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medio angulati, cariuis tribus ciucti, suprema juxta suturam
duplica,mediana maxima uodiilis acutis U instructa, infimaprope
suturam sita, inter carinas spiraliter striati; aufr. ultimus infra
carinam maximam 12-carinatus, carinis inferioribus 5 parvis

caudam sitis ; apertura parva, intus liris tenuibus 5-6 ornata, longitudinis totius ^ baud sequans
collumella callo tenui
induta, superne juxta suturam tuberculata ; labrum teuue, ad

circa

;

carinam mediocriter incisum
Long. 22 mill., diam. S.

;

caiialis brevis, recurvus.

Hub. Sandwich Islands.
The central keel is formed of sharp, compressed, transverse
tubercles.
The space between it and the lower keel is white.
Pleuroioma zealandica.
Testa valida, ovato-turrita, cameo-albida spira acuminata, gradata, apice fuscescente ; anfract. 10, primi 2j politi, vitrei, conyexi, cseteri convexiuscuLi, superne carinati et decliviter complanati (gradibus radiatim fortiter striatis), sulcis 2-3 (supremo
maximo, oblique fortiter striato) insculpti anfr. ultimus mag;

;

nus, alifjuanto intlatus, basim vei'sus contractus, sulcis circiter
12 fortibus, longitudinaliter striatis, ornatus ; apertura fusca,
ampla ; columella fuscescens, medio arcuata, interne obliqua, cum

labro canalem brevem leviter recurrum constituens
cauda carina
parva, fusca cii-curadata
incisura latiuscula, hand profunda,
paululum supra ]abri medium sita.
;

;

Long. 23

mill.,

diam. supra labrum

9.

Hah. New Zealand.
This species is remarkable

for the tabulated whorls, the
tabulations being veiy strongly radiatelj striated, and sometimes furnished with a spiral liration, and the conspicuous

The slit in the labrum
below the broad furrow which grooves the

sulcations encii-cling the bodv-whorl.
is

situated just

upper part of the whorls.

Pleurotoma [Drillia) chocolatum.
Testa fusiformis, nitens, saturate purpureo-fusca, zonis angustis
anfract. 12, primi
tribus modo supra costas parentibus ornata
2-3 convexi, lajves, caeteri superne concavi, delude convexiusculi,
infra excavationem costis rotundatis paucis (in anfr. ultimo 9 ad
peripheriam obsoletis) instructi, striis cxilibus paucis spiralibus,
anfr. ultimus infra periphesed baud in concavitate, insculpti
riam valde angiistatus, ubique transversim striatus vel liratus
apertura intus purpureo-fusca, longitudinis testae ad |- sequans
labrum tenue, medio extaus sinus mediocriter profundus ; canalis obliquus, recurvus.
Long. 21 mill., diam. 7.
;

;

;

Hah. Goza Harbour, Japan.
The dark chocolate-colour, with

the three yellowish spots

new Species t^ Pleurotomidfe.
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which are slightly nodulous on each rib, and the smooth concavity at the upper part of the whorls are very distinctive
characters.

Pleurotoma [DrilUa) suhochracea.
Testa clongata, fusiformis, turrita, rubido-ochracea
anfract. 13,
supra valde excavati, doinde convoxi, infra cxcavationcm coslis
plicosis (in anfr. ultimo 14 fere ad basira contiiiuis) instructi,
liris tenuibuH supra costas subnodosis et albis (in anfr. penult. 5,
in idtimo circiter 22) et striis gracillirais numerosis incrementique linois ornati sutura marginata apertura cameo-alba, superne
ovata, infeme in canalem mediocriter elongatura producta, longitudinis totius 4 ada^quans
labrum extra costa validissima incrassatum, in excavatione sinuatum
columella tortuosa, callosa,
superne tuberculo parvo miuiita canalis recurvus.
Long. 39 mill., diam. 11.
;

;

;

;

;

;

Uah. China seas (probably).
This handsome shell is very characteristically coloured.
The reddish-ochre colour is uniform, except where the transverse lirations cross the ribs or plications, where they are white
and slightly nodulous. The excavation is well defined by the
sudden termination of the ribs.
Pleurotoma {Drillia) tidndanensis.
Testa elongate ovato-fusiformis, turrita, sordide albida, inter costas
supra ac infra fusco maculata anfractus 12, primi 3 convexi,
laeves, politi, caeteri superne leviter excavati, medio angulati,
delude concaviusculi, prope(iue suturam aliquanto constricti, costis
perobli(juis flexuo.sis suturas attingentibus (in anfr. idtimo circiter 13 versus basim oljsoletis) instructi, et liris 4-5 gracihbus
supra costas prominentioribus subnodulosisque succincti anfract.
lUtimus ad peripheriam obtuse angulatus, albidoque zonatus, infeme fuscescens, liris numerosis ornatus apertura longitudinis
totius 4 aequans
labrum tenue, margine crenulatum, medio promiuens, prope suturam valde incisum
columella paululura contorta, supenie tuberculata
canalis levit^'r recurvus.
Long. 29 mill., diam. 9.
;

;

;

;

;

;

Mindanao, Philippine Islands.
and very oblique and
continuous up the si)irc
but whether this latter be a constant
HcJ). Island of

The

ribs in this species are flexuous
;

character I cannot say, as but a single exani|)le is at hand.
The obtuse angulation of the body-whorl at the periphery gives
it

a squarish aspect.

Pleurotoma {Drillia) rotundicostata.
Testa acuminato-fusiformis, apice acuto, dilute fuscescens, cpidcrmide tcnui flavo-olivacca amicta anfr. 12, convcxiusculi, su;

;
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pernc paululum constricti, costis rotuiidatis validis, superne versus
suturam attenuatis (in anfr. ultimo 7 ad peripheriam cvanidis)
instructi, sutura simplici undulata scjuncti, liris spiralibus 3-4
supra costas aliquanto incrassatis striisque aliis cineti anfract.
iiltimus infra peripheriam valde coustrictus, in caudam elongatam
productus, ubique spiraliter liratus
apertura angusta, longit.
totius y adaequans, intus fuscesceus
sinus miiiime profundus
;

;

;

canalis elongatus, recurvus.

Long. 21

mill.,

Hah.

diam.

G.

?

Tlie few roundish ribs are broadest at the lower ends and
gradually diminish upwards.
The operculum is unguicular,
with a groove running lengthwise from the apex, to the superior
margin,

Pleurotoma {DrilUa) latisinuata.
Testa fusiformis, turiita, dilute luteo-fuscescens (interdum omnino
anfract. 12, superne excavati, medio carinati et angunivea)
lati, infra angulum oblique plicati, plicis haud ad suturas extendentibus (in anfr. ultimo circiter 14 fere obsoletis), liris spiralibus
elevatis albis(in anfr. supeiioribus 3-4, in ultimo ad 12) suprema
quam coeteraj majore in medio anfractuum, et striis graeilibus inter
apertura lata, sordide albida, longitudinis testae fere
liras ornati
loequans; labrum superne valde et latissime sinuatum, paululum post marginem costa tuberosa incrassatum colmnella caUo
teuui induta, prope suturam tuberculataj canahs mediocriter
;

;

;

elongatus, leviter recurvus.

Long. 50 miU., diam. 35.

Hah. China.
This species is allied to P.flavidida^ Lamk. The upper half
of each whorl is nearly smooth, as the plications extend
scarcely beyond the central large spiral liration which marks
Sometimes, this lira being
the angulation of the whorls.
double, the whorls are less acutely angular.

Pleurotoma (Drillid) nodilirata.
anfract. 11, superne concave excavati (excavatione arcuate striata), medio obtuse angiilati,
infra suturas carina tenuimarginati, infi'a cxcavationem costis obUquis modice validis (in anfr, idtimo circiter 12 basi fere continuis) instructi, liris spiralibus prsecipue super costas elevatis (in
anfr. superioribus 5-6, in ultimo circiter 20 subnodulosis) cineti
anfr. ultimus basi attenuatus ; apertura angusta, longitudinis
columella recta, crasse callosa ; labrum
totius fere | aequans
extra valde incrassatum ; sinus modicus canalis angustus, re-

Testa fusiformis, turrita, albido-cornea

•

;

;

;

flexus.

Long. 25

mill.,

diam.

8,

Hah. Philippine Lslands,

;
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spiral lirations in this species are particularly

nent, cs])cc'ially

upon the

are developed into

little

ribs,

where

in the

promiLody-whorl they

nodules.

Pleurotoma {Drillia) variahilis.
Testa clavatc fusiformis, subrimata, fusco-lutca, rubro-fusco notata
praicipue infra suturani
aiifract. 12, supra concari, medio ani^ulati, infra cxcavationcm costis subtubcrcularibus inferne versus
suturas fore obsolctis (in anfr. ult. 10 baud ad basim attingentibus) instructi, liris spiralibus 3-4 (in anfr. ultimo circitcr 15
subgraTiosis) liueisque aliis tenuibus cincti
anfract. ultimus subquadratiis, basi modo paululum constrictus
apertura intus laevis
paUide rosacea, longitudinis totius * ada;quans, callo supemo
tubercidoso itiduta
canalis brevissimus, reciu-vus
sinus latus
profundi usculus
labriim extra iucrassatum.
Long. 34 mill., diam. 10.
Var. Testa alba, fusco sparse pimctata.
;

;

;

;

;

;

?
Hah.
This species

is remarkable for the squarish body-whorl and
the very sliort canal and aperture.
The lirations, where they
traverse the plications, are whitisli.

Pleurotoma [Drillia) Athinsonii.
Testa ovato-fusiformis, flavescens, ad apicem fusca, inter costas
rosco-fusco maculata
anfract. 11, convexi, supcrne paululum
excavati, superne adsuturani oblique crenulati, costis rotundatis,
supra fere obsoletis (in anfr. ultimo <S-9 basi dcsinentibus) instructi, liris validis supra costas leviter incrassatis (in anfr.
superioribus G-7, in ultimo circitcr 10) succincti, uudique inerementi lineis obbijuis ornati apertura intus saturate f\isca, longitudinis totius ^r^ aequaus
labrum extra costa ultima maxima
incrassatum, intus roseo-album
columella livido-fusca, callo
tenui amicta, supra tuberculo parvo munita
sinus mediocris
canalis brevis, reeurvus, aurantiaco-fusco tinctus.
Long. 2G mill., diam. 8.
;

;

;

;

;

Hah.

?

The lines of growth in this species are particularly aj)parent.
The ribs on the body-whorl are slightly nodose at their lower
part,

where the

them.

spiral lirations cross

Pleurotoma [Di-ilUa) angusta.
Testa angusta, elongata, fusiformis, dilute lutco-fusca, apice caudaque alba (intcrdum omnino alba) anfract. i», apicales magni,
rotundati, carter! convexi, infra suturam leviter concavi, costis
confertis tuberculosis obli(piis superne suturas vix attingentibus
(in anfr. ultimo lo, paululum infra peripberiam desinentil)us)
instructi, sukis s])iralibus (in anfr. .superioribus ;j-(!, in ultimo
ircitcr IG) insculpti
apertura i»arva, longitudinis testic \ ad;

(

;
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sequans ; labrum tenue, prope suturam Icsiter sinuatum
breviusculus.
Long. 20 mill., diam. 5^.

canalis

China Sea.

JIah.

In

;

this species the nuclear

rest are

convex and only

whorls are unusually large, the
excavated at the upper part.

sliglitly

The

ribs are deeply cut across by the spiral sulcations, and
thus become nodulous, four or five nodules existing on a rib.

Ple%irotoma {Drillia) incerta.
anfract. 12, primi 2 vitrei, convexi, cseteri
Testa fusiformis. alba
siipcrne dccUviter concaviusculi, deinde couvexi, costis leviter
;

obliquis superne versus suturas obsoletis, in anfr. superioribus
iuferne incrassatis (in anfr. ultimo 10 paululum peripheriam
infra desinentibus, una aliquanto post labrum maxima intiata)
instructi, liris striisque spiralibus et incrementi lineis obliquis

apertura longit. totius ad 4 tequans ; labrum
undique ornati
columella subreeta, callo superne
tenue, margine crenulatum
canalis modice elongatus, recurvus.
aliquanto incrassato induta
Long. 25 mill., diam. 7.
;

;

;

New

Hah.

The

Guinea.

spiral lirations in this species are

in

about six in number

and twenty in the last they do not exist
the depression at the upper part of the whorls, which is

in the upper whorls,

;

only finely striated.
Pleurotoina {Drillia) multilirata.
Testa ovato-fusiformis, lacteo-alba, versus apicem dilute lilaceo
anfract. 10, primi 2 vitrei, convexi, cajteri medio angutincta
lati, supra concave excavati, sutura simplici discreti, costis obliquis plieseformibus medio incrassatis supra ac infra attenuatis,
supra vix suturam attingentibus (in anfr. ultimo 10 ad peripheriam obsoletis) instructi, ubique transversim striati et tenuiter
crebreque lirati, liris 3-4 quam caeterae majoribus, supra plicas
apertura longitualiquanto incrassatis, incrementi lineis striati
aequans labrum tenue, superne sinu parvo incidinis totius
;

;

^

8um

;

canalis latus, bre%Tis.

;

Long. 23

mill.,

diam. 7|.

Hob. Port Jackson ?

The

transverse lirations are very numerous and regular.

Pleurotoma [Drillia) consociata.
anfract. 10? (apice fracto),
Testa oblonga, subturrita, flavicans
superne ad suturam carina duplici cincti, infra banc concave
excavati, deinde costis crassis 6 (in anfr, ultimo paululum infra
medium evanidis) instructi, liris spiralibus 4 supra costas prominentibus in iuterstitiis subobsoletis (in anfr. ultimo circa 16)
;

;

new
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apertura long, totius -j-^ ooquans columella rectiuscula,
induta ; canalis brcvis, recurvus ainus mediocritor
profundus.
Long. 24 mill., diam. 8.
cincti

;

;

callo teniii

;

?
Hab.
This species differs from P. crenularis^ Lamk., in the shorter
last whorl and the uniform colour; and the spiral lirations are
scarcely continuous between the ribs as in P. crenularis.

Pleurotoma {Drillia)

intertincta.

Testa elongata, fusiformis, albida, inter coatas fusco maculata
anfract. 13, modice convexi, infra sed juxta suturam carina valida
subacuta valdc undulata (intcrdum fusco-punctata) sejuncti, costis
rotundis, hie illic una varicosa quara ca'terai majore (in anfr.
ultimo 8 prope peripheriam obsoletis) instructi, liris spiralibus
valde elevatis supra costas continuis et prominentibus (in anfr,
superioribus 2, in antepenult, et penult. 3, in ultimo circiter 14)
clatbrati, undique striis paucis incrementique lincis omati
anfr.
ultimus infra peripheriam zona fusca ornatus, cauda aliquanto
elongata, alba terminatus
apertura intus alba, longitudinis
columella leviter torta
testae ad y sequans
labrum margine
crenulatum, superne infra cariuam valde sinuatum
canalis
;

;

;

;

;

paululum recurvus.
Long. 28 mill., diam. 8.

Hab. China

>Seas

The prominent

and Philippine Islands.

spiral

where they cross the
out white

in

are acute and prominent
which are rather large and stand

lirations

ribs,

contrast with the

brown maculations

in

the

interstices.

Pleurotoma {Drillia) maorum.
Testa fusiformis, turrita, dilutissirae rosea, inter costas pnecipue
circa medium fusco strigata
anfract. 8|, primi 1^ convexi,
Iseves, sequens convexiusculus, spiraliter liratus, cateri superne
concave excavati, prope suturam marginati, deinde convexiusculi,
costis confertis leviter obliquis superne ad excavationem obsoletis
instructi (in anfr. ultimo IG, prope medium evanidis), liris spiralibus 7, circa medium tribus quam caetera? minoribus cincti anfract. ultimus liris circiter 1.5, his ad medium subdistantibus,
ornatus, inferno in caudam subelongatam productus
apertura
elongata, longitud. totius
paulo superans canalis subelongatus,
angustus sinus mediocris, in excavationc situs.
Long. 21 mill., diam, Oi.
;

;

;

-i

;

;

Hah. New Zealand.
This species must not be confounded with P.noi'cr-zealandicey
Rve. The form of the whorls, tiie elongate canal, and different position of the sinus arc characters which easily define
this form.

:
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Pleurotoma [Drillia) Prattii.
anfract. 10, superne excamedio rotuiidatc angulati, costis obliquis rotundis (in anfr,
9 ad peripheriam sensim desinentibus) instructi, ubique
lilt.
anfr. nltimus
spiraliter exiliter stria ti, sutura leviter margiuata
magnus, post labrum valde tuberose incrassatus, striis spiralibus
magis profundis incremcntique lineis ornatus; apertura angustiussinus magnus,
cula, earnea, longitudiuis totius fere \ sequans
canalis leviter obliquus et recurvus
latus, prope suturam situs
columella txibereulo calloso parvo superne munita.
Long. 27 mill., diam. 8,

Testa fusiformis, turrita, dilute fulva

;

vati,

;

;

;

Hob.

;

?

oblique ribs, which do not extend to the
and the uniform bright reddish brown or fulvous

The few rounded
.suture above,

colour are the characters whicli chiefly distinguish this species.

Pleurotoma [Drillia) excavata.
Testa fusiformis, turrita, luteseens anfr. 9, primi 2 lajves, caeteri
superne valde oblique excavati, medio obtuse angulati, longitudinalitcr costati, costis ad excavationem finitis (in anfr, ultimo
14 infra medium desinentibus), liris spiralibus (iis in excavatione
exilioribus quam inferiores) supra coslas incz'assatis cincti apersinus medioeriter profuntura longit. totius ad ^"^^j sequans
;

;

;

dus,

proximo ad suturam

situs

;

;

Hah.

The

paululum elongatus,

canalis

recurvus columella rectiuscula, callo
Long. 20 mill., diam. 6^.

tenixi amicta.

?

do not extend into tlie excavation or concave
depression at the upper part of the whorl and the five or six
lirations encircling it are finer than those below it.
ribs

;

Pleurotoma [Drillia) concolor.
Testa clongata, fusiformis, turrita, rubido-fusca (interdum purpureo-fusca) anfract. 13, primi 2 convexi, Iseves, caeteri superne
coneavi, medio angulati, costis longitudinalibus supra versus
suturas obsoletis (in anfr. ultimo circiter 11 basi obsoletis) in;

structi, et in

anfractuum dimidium iuferius

liris

clevatis spiralibus

(in anfract. ult. ad 6) supra costas nodulosis clatbrati, ubicjue
striis spiralibus gracillimis increraentique lineis flexuosis ornati

3

sutura undulata, aliquanto incrassata

;

apertura angusta, longi-

labrum tenue, margine crenulatum,
tudiuis testis ad j aequans
intus laeve, superne paululum infra suturam late profundeque
incisum columella subrecta, callo tenui induta, tuberculo parvo
juxta suturam munita; canalis latiusculus, leviter recurvus.
;

;

Long. 43
Ifah.

mill.,

diam. 11.

Moluccas and

(jliina.

—
neio species
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of Vlcurotom'id^e.

of uniform reddish or purplish brown; the
is concave and devoid of spiral lirations, which exist only on the lower portion.-

This species

ujjpcr

li:ilf (if

is

the whorls

Pleurotoma {Drillla) digna.
Testa ovato-fusiformis, sub epidermide tcnui flavo-olivacea oaeruleoanfractus 9, leviter convexi, costis obliquis supeme
cinerea
nodosis i;?-ll- (in anfr. ultimo versus labrum siibobsoletis et
anfr. ultimus sulcis anprope peripheriam cvanidis) instructi
apertura fusca, albocirca basira insculptus
fjustis pbiri])us
labrum tenue,
l)it'asciata, longitudinis totius quam \ paulo minor
ad margincm album, superne minime profunde sinuatum columella versus basim callo albo induta ; canalis breviusculus, latus.
Long. 20 mill., diam. 9.
;

;

;

;

;

Hah. California.
colour beneath the epidermis of a specimen in good
condition is a bluish ash but in worn examples the upper part
of the whorls and the middle of the body-whorl are broadly
banded with brown and these bands are seen in the aperture
of all specimens.
A slight furrow or depression extends
around the whorls a little below the suture, and, traversing tlie
ribs, causes tlieir upper ends to be nodulous.
The sinus in
the labrum is situated at the termination of this depression.
This species belongs to a group of Pleurotomidae which
includes several Californian forms, viz.
P. mermts, Hinds
mcesta, Cpr.
aurantia^
i'ncisa, Carpenter
penicillata, Cpr.
erosaj Schrenk
Cpr.
and lirata, A. Adams.

The

;

;

:

;

;

;

;

;

J

Pleurotoma (ClioneUa) Bornii.
Testa elongata, subturrita, albida, strigis rufis inter costas ornata,
epidermide coraea olivacea induta aufract. 8 ? (apice abrupto),
planiusculi, paidulum infra suturara linea imprcssa bipartiti,
;

leviterquo

constricti,

longitudinalitcr

costati,

costis

interstitia

aiquantibus, numcrosis (in anfr. ultimo ad 18), striis spiralibus
exilibus obsolete striati ; apertura ovata, longitudinis totius \
icquans, superne acuminata, basi canali brcA^issimo leviter recurve
terminata ; columella medio leviter arouata, vix tortuosa; cauda

labrum tenue, superne ])aululum infra
suturam baud profunde sinuatum.
Long. 40 mill., diam. 12.
brevis, carina circumdata

;

Hah. Cape of Good Hope.
This species is closely allied to the well-known P. stJiuata,
Born. It differs, however, in being covered with a paler
epidermis, in having below the suture a raised girdle formed
by a depression or constriction around the wliorls, and also in
the style of coloration.
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Pleurotoma [Clionella) Krausii.
Testa turrita, albida, maculis punctulisque purpureo-fuscis pnccipue super anfractuum dimidium superius variegata, epidermide
antract. 9-U', medio excavati,
tcnuissima viridi-olivaceaindiita
deinde angulati, supcrne teves, inferne costis subuodosis (in anfr.
ultimo ad 12) instructi, striis spiralibus exilibus ubique ornati, suapcrtura albida, fusco raaculata,
tura undulata marginata discreti
labrum tenue, paululum infra
longitudinis testae |- ajquans
columella
canalis brevis, obliquus
suluram leviter sinuatum
;

;

;

;

;

arcuata.

Long. 29

mill.,

diam. 10.

Hah. Cape of Good Hope.
Tliis species is easily recognized

by

the short subnodulous

which occupy scarcely the lower half of the whorls, the
depression round the middle and the raised band above, and

ribs,

manner of coloration, the purplish-brown maculations
Its nearest relabeing somewhat flexuous in the depression.
tion is P. semicostataj Kiener.
the

Pleurotoma [Clionella) hipartita.
Testa elongate ovato-fusiformis, sub epidermide tcnui griseo-olivacea dilute rubescens vel albida, lineis gracillimis confertis
dilute fuscis longitudinaliter picta, et strigis obliquis subremotis
anfract. 10, plani. medio sulco si)irali
fuscis iufra suturam ornata
bene definito minime profundo sed latiusculo exsculpti, iufra sulcum plicis nodosis obliqiiis (in anfr. xdtimo fere obsoletis, in supeanfract. ultimus magnus, longitudinis
rioribus ad 12) instructi
totius 4 aequans, infra periphcriam striis spiralibus paucis circiter
7-8 cinctus apertura intus dilute purpurco-carnea, longitudine
columella arcuata, supeme
testae | sequans, basi late canaliculata
callo nodulosa, paiTO, muuita; labrum tenue, ad sulcum aliquanto
;

;

;

;

profunde seissum.
Long. 34 mill., diam. 12.
Var. Testa anfr. ultimi costis obliquis baud obsoletis sed ad peripheriam desinentibus.

Hah. South Africa, Port Elizabeth.
This very distinct form is peculiar for the manner

in whicli
Below the suture
the whorls are divided into three parts.
exi.sts a raised band, whitish, streaked obliquely with brown ;
below this runs a shallow furrow nearly as broad as the fillet;
and again below the sulcus are oblique subnodulous ribs
which occupy nearly half the whorl, these ribs disappearing

almost entirely in the body-whorl.

Pleurotoma [Clionella) suhventricosa.
Testa ovato-fusiformis, carneo-albida, zona lata
anfractuum partem inferiorem ornata anfract.
;

irregular! circa
8, convexiusculi,

Dr.

(J.

0. W'allicli on n new Sensile Furaiuinifer.

suporne paululum infra suturaru sulco
infra sulciiiu costis subrotimtlatis (in
dosiniMitibus eircilor
(in

1.4)

iiiigustu luvitcr coiistricti,

aiifr.

ultimo

llcxiiosis

infurno

instrueti, striis spiralibus remoti.s pauois

ult. ad 1:2) insculpti
^ fccpians aportiira intus

aiifr.

testa)
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caiialiciilata, loiigitiulinis iotius

aufr.

;

ultiiuus

,sul)VL>atrico.sus,

fiiscescons, basi oblicpu' latuijuc

;

,j

a^quaiis;

labruiu tciuie, siipcriie

ad siikura k-vitcr simiatuiu; columella medio areuata, basi obliijua.
Long. 20 mill., diam. Id.
Ilah.

South Africa.

This

shell,

although without a locality attached, iu all
Good Hope, having with
some species from there such a general resemblance as to
warrant the supposition the brown band occupies about half
the whorls, not quite reaching the upper ends of the ribs.
j)robabilitj iiiiiabits the Ca[)c of

;

Pleurotoma [Clionella) jjlat^stoma.
Testa elongata, turrita, flavescens (interdum pallide rosco-fusca),
suporne juxta suturam et mcdiane inter nodules dilute fusco
notata
anfract. 7, primi 2 convexi, papillares, la3ves, ca^teri
supernc ad suturam margine incrassato lovitcr nodoso, deinde
concavi, medio angulati, infra angulum plani, circa medium nodulorum parvorum obli(|uorum (ad 13) seric uuica ornati, spiraliter
striati, striis subdistantibus 10-12, in aufr. ultimo circiter 21,
iiicrcmenti lineis obliquis striati
aportura lata, sub(]uadrata,
longitudinis testae totius fere ^'t^ asqnaus
sinus latus, mcdiocriter
piofuudus columella callo tenui induta caualis apertus, brevis;

;

;

;

;

simus.

Long.

i;J

miU., diam. 5.

Hab. Cape of Good Hope.
The two apical whorls are remarkably large. The faint
nodules at the top of the whorls and the more distinct ones
around the middle have faint dots of brown between them
and the spiral striae are interrupted by them.
;

L.

— On
the

Kupcrtia stabilis, a new Sessile Foramiuifer from
By G. C. Wallich, M.D., SurgeonNorth Atlantic.

Major Retired

List, II. M. Indian
[Plate

Army.

XX.]

It will, I tjiink, be conceded that a special degree of interest
attaches to the Foramiuifer about to be described, when I
state that it not only represents a vyell-marked new genus, but
is one of the very few forms as yet discovered whose peculiarities of structure point to their being sessile inhabitants of
the bed of the ocean.
34
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The specimens were obtained by me in 1860, in tlirce
soundings taken on board II. M.S. Bulldog,' on opposite sides
of the southern extremity of Greenland the depth in the three
localities varying from 108 fathoms on the east coast, to 1205
fathoms on the west. In each locality the number of specimens was considerable, and the condition of the shells such
as to indicate their perfect freshness at the time they were
brought up from the bottom. Partly owing, however, to the
impossibility of carrying on microscopic work during such
tempestuous weather as prevailed whilst the Bulldog cruised
in those latitudes, and partly to my having been deceived by
the resemblance observable in the outline of the neck and
margin of the disk of the new form to a monstrously developed
'

—

'

'

species of ZTvigerina^ it did not receive the attention it deserved, but remained stored away in my collection until 1874,
when, on re-examining my North-Atlantic materials, I at once

perceived that it was both specifically and generically new.
Nevertheless, fully recognizing in the daily increasing distaste for the undue multiplication of types one of the most
salutary results of modern biological teaching, and feeling
opinion, I made up my
any observations on the subject
until that opinion should be confirmed and strengthened by
some thoroughly experienced and trustworthy authority on
Under these circumstances I submitted
the Foraminifera.
my specimens, figures, and brief memoranda, to my able and
Their
obliging friends Professors Rupert Jones and Parker.
report, which reached me a few days ago together with my
embodied memoranda, I now, with their permission, publish.
I have named the new form after Prof. Rupert Jones, Radisinclined to rely too far on
to defer sending forth

my own

mind

the obligation he has laid me
under, not only on this but on former occasions when I have
sought his counsel on questions relating to the Foraminifera.

'pertia stahilis^ in recognition of

Rnpertia
"

A

stabilis,

Wall.

(See PI.

XX.)

chambered hyaline Foraminifer of the Rotaline group,
subpyriform, with an irregular lumpy outline, like some of the
asymmetrical Puffballs, and somewhat resembling an inverted
Ascidia mamillata. The shell is fixed by a relatively large
basal disk, and raised on a thick cylindrical neck or pedestal,
usually straight, but sometimes slightly curved, from which
several spacious chambers swell upwards and outwards, with
an imperfect spiral arrangement, resulting in the often topheavy, lopsided, and asymmetrical outline of the full-grown
sheU.
Young individuals are simply subglobular and pedun(The disk, from the earliest stage of the shell,
culated."

—
Foraminifer from

the

North Atlantic.
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its full dimensions, the neck being of nearly the same
diameter as the disk, whilst the upper part is merely rounded
oft', as shown in tigs. 5 and G of the accompanying Plate.
G. C. W.)
" The shell-wall is essentially vitreous and rather coarsely

attains

tubular

;

but the tubules become obsolete over and near the
with glassy interspaces.

sutures, leaving tubuliferous tracts

In places the shell grows opac^ue and sometimes becomes
covered with particles of mineral matter or minute Foraminifera and broken sponge-spicules."
(Here, then, as in a very large number of the deep-sea
Foraminifera, Ave have the arenaceous structure su[)plementing,
and in some cases entirely superseding, the normally calcareous shell of the species.
The older chamber-walls generally appear to be formed of
two or even three layers secreted one over the other. Sometimes the inner layer is opaque and closely resembles opal glass,
the tubules distinctly opening out into the interior.
The vitreous layer occurs externally to this.
In the last-formed and
largest chamber the vitreous is the only layer, the tubules
then looking like minute white stars with a central pore in
each.
The disk is quite imiJtrforate. G. C. W.)
" Each chamber has a large, transverse, lunular slit in front,
this simple aperture being arcuate and forked at one end, as
shown in tig. 11. The chambers are superposed, with little
or no overlapping for the most part.
secondary coating of
shell-wall is here and there seen creeping down the neck
towards the glassy base. The basal disk has usually some
obscure, minute, opaque lobules about its centre; but thegreater
portion of its area is glassy and apparently struetm-eless, the
substance presenting the sugar-candy-like as])ect so often
observable on the bases of the fixed Foraminifera.
Even
when only one large chamber is present the disk seems to
have been already formed
and it does not subsequently

—

A

;

increase in area.

" In its relation to other Foraminifera, this fungus-shaped
form stands between Planorhulina and Glohiyerina^ and, as to
In its semi-opaque condiits shell-structure, like Carpenteria.
tion it imitates the habit of Pulvianlina, which sometimes
becomes imperforate over broad tracts, and coated with a
glassy layer perforated by large pores here and there.
" Instead, however, of spreading out sessile chambers in a
compound tent-like arrangement, like Carpenteria^ this subcylindrical lobulated Foraminifer raises its chambers high
up, with somewhat of a Bulimine twist, on a broad-based
peduncle."

34*

'
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The

associated Foraminifera (as determined

Rupert Jones and Parker) are
BtlocuKna ringens (thick).
Lituola scorpiurus (nodosarine).
I'extidaria sagittula.

agghdinans.
Cristellaria rotidata (large).
ariminensis (large).

curonata (large).

by Professors

:

Pulvinulina auricula (large).
Discorhina glohiilaris.
Xonionina scapha (large).
striatopunctata (large).
Polysto^nella crispa (large).

(Entosolenia marginata, var.,
G. C. W.)

Professor Rupert Jones also informs me that he "cannot help
thinking the obscure lobulate spots in the centre of some of
the disks may be a very small primordial spire of the very
earhest-formed chambers, this being possible, probable, and
I
quite in accordance with Planorbuline characteristics."
have completely failed to detect any thing like such an approach
to a spiral or minute chamber-like arrangement in two carefully dissected specimens which appeared most likely to exhibit
It is, however, quite possible,
it, had it really been present.
as Prof. Jones says, that this structure may be disclosed when
a sufficiently large number of disks is examined.

Height of the mature shell from ^V
Diameter of disk about Jjj of an inch.

to

-jV

of an inch.

EXPLA.NATION OF PLATE XX.
Fig.

1.

Erect view of a mature shell of Rupertia stabih's, showing the
disk in profile and the slit-like aperture of the last-formed

Fig. 4.

chamber.
view of a specimen of the same, in which the neck is
bent and the face of the disk presents itself.
The most erect form in which this Foraminifer occurs, the
aperture being on the opposite side to that depicted.
Another specimen, showing the irregular growth sometimes met

Figs. 5

&

Fig. 2. Oblique

Fig.

.3.

with.

Fig.

7.

0. Young specimens, showing the contour of the primordial
chamber.
View from upper surface of the young specimen depicted in fig. 5,

showing the position of the aperture.
Fig. 8. Disk of the same.
Figs. 9 & 10. Two views of a specimen in which two masses of mineral
are firmly imbedded in the shell-substance.
Fig. 11. View from above of the last-formed chamber of an adult specimen, in which the arcuate and forked aperture was observed.
specimen in which the entire surface was thickly covered
iFig. 12.
with extremely minute Globigerine and other foraminiferal
shells and fi'agments of sponge-spicules.
No other
perfectly " arenaceous " but broken specimen.
Fig. 13.
specimen of this kind was discoverable in the material.

A

A
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BIBLIOGRAPHICAL NOTICE.
By Prof. H. A. Nicholson,
Ancient Life-IIistonj of the Earth.
Black8vo.
Pp. 408, with 27U woodcuts.
M.D., D.8c.', &c.
wood Edinburgh, 1877.

2'he

:

well defines this work as " a comprehensive outline of
It
the principles and leading facts of palaeontological science."
differs from many of the books already written on palaeontology ;
for it is not unfairly weighted with the over- treatment of any ono
favoured subject it is not devoted to the mere enumeration or to

Thk author

—

—

it is
a very special illustration of all the fossils of each formation
not a mere popular sketch of the organic beings of the past it is
but is written
not shackled with hesitations about old pliilosophies
evidently with a full personal knowledge of the subject-matters, a
good acquaintance with what our continental and American fellow-

—

—

workers have said and done, and in an open-minded but far from
rash scientific spirit, seeking truth for tnith's sake, enlightened sometimes by the doctrine of evolution, and sometimes feeling for that
" deeper and higher law" which has ruled nature with still greater
power.
In his concise introductory sketch of " the laws of geological
action," our excellent teacher opportunely and with justice warns
us that the Huttonian reaction against pure Caictstrophhm carried
geologists too far, and that " Catastrophes " must be allowed for,
though the general truth of the doctrine of Continuity is to be fully
admitted.
The President of the Geological Society of Loudon also, in his
late Address, has done good service to science in urging geologists to
think more of the e\idences and theoretical aspects of " Catastrophes," and to bo less strongly influenced by the Uniformitarian
reaction than they have been of late years.
The definition of Palaeontology, its " scope and materials," and a
sketch of what is meant by " fossiliferous rocks," with concise

and useful illustrations, will prove useful to students
and general readers. The " chronological succession of the fossiliferous rocks " is treated of in a short but sound and philosophical
chapter and " the breaks in the geological record," and '' the biolodescriptions

;

gical relations of fossils," are equally good.

of the work is, of course, "historical palieon" and this is carried out with great judgment, full information carefuUy condensed, conscientious treatment of obscure fossils,
and a sound knowledge of both palaeontology and physical geology.
Each system, from the Laurentian to the Post-pliocene, has its

The main body

tology

fossils

;

and

life-history treated of in succession.

are new; and, though the others
have been used in earlier books, they are carefully chosen and wellapplied
and the majority arc inscribed with their original source.

Of the numerous woodcuts, some
;

—
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A

very useful bibliographic list of the more important books and
haWng reference to each system of formations is appended to
the successive chapters on the great periods
and a generalized
section is given for each of the great series in England or elsewhere.
The concluding chapter, on " the Succession of Life upon the
The general appearaTice of
Globe," is well worthy of attention.
succession and progression among living things of all recognizable
time the apparent exceptions to these phenomena the gradual
introduction and extinction of faunce and Horoe in most instances
the apparently almost sudden incoming and disappearance of such
groups as the GraptoHtes and Trilobites and the apparently sudden
appearance of Hippuritidac, of the Dicotyledonous flora, and, indeed,
of the Cambrian fauna, are treated of in a clear-sighted philosoidiic
spirit, glad to gather all tliat is known, and waiting and working
for further light.
A tabular view of the chief divisions of the animal kingdom is
given in the Appendix.
A careful Glossary and fidl Index complete
this well-arranged and well-printed book, which we cordially recommend to geologists and other naturalists.
I)aper8

;

—

—

—

MISCELLANEOUS.
Zoology of the

To

the

Editors of

Gextlemex,

tJie

—

'

Challenger

'

Expedition.

Anncds and Magazine of Natural History.

Since 1 wrote j'ou on the subject of the distribution
Challenger collections for description and stud}*, a distinguished naturalist has moved in the House of Commons for the inThe
structions given by the Treasury to Sir C. Wyville Thomson.
Treasury (courting, as I know they may well and safely do, the
fullest inquiiy) have ordered the whole correspondence to be
printed and it will be in hand shortly.
An important letter has already been communicated to a public
department; and as I have seen it, I can now write on a matter in
which my hands were formerly tied. The arrangements of the
Challenger expedition were superintended by a Circumnavigation
Committee, which reported at last to the Council of the Royal Society
so that when the Treasury asked for the ad-vice of that body,
one of the secretaries was instructed to write, embodying the suggestions of the Committee.
I need hardly say that this was carefully
and faithfully done and now the letter advising the Government can
be seen, and I trust that I am not transgressing in stating that extraordinarv care was taken in it to do what was best for science and
of the

'

'

;

'

'

;

;
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just to Sir C. Wyville Tlionisou.

After carefully roaJing this letter,

now

public propcrtj', I have no hesitation in stating that, unless a
meaning be placed upon the wording of one part of it which is
utterly irreconcilable with another, the sole responsibility for his

course of action rests with Sir Wyville Thomson.
Challenger' are
In this letter the specimens collected by the
the occasional, which do not bear
divided into two groups
specially on the objects of the expedition, and those which are
•'
the jjitces Jiistijii'dfive.'i of a large part of the results of the investiAVith regard to the disposal of the
Challenger.' "'
gations of the
first set, it is stated, " Thei/ [the Council of the Koyal Society] are,
however, convincnl that, both in i/ie interests of science and in view of
'

—

'

economy, no arran(j('ment could he b ttcr than that proposed
C. W. Thomson ; according to tvhich the xvorlc will he done

bij '"Sir
bij

the

hi(jhest authorities in their respective subjects in the country, ivhile the

naminri of the specimens ivill involve no expense to the Government."
The second and more important collection is recommended to be
" They [the Council of the Koyal Society]
dealt with as folloM^s
hope that their Lordships will see fit to leave the collection mentioned
under 12 c in his (Sir W. C. T.'s) charge, to he ivorTcecl out under his
:

—

direction."

—

turning to paragraph " 12 € " I find the following
" That
remainder of the collection, including marine invertebrate animcds, samples of the bottom, samples of ivater for physical
and chem,ical examination, remain under my charge as heretofore;
my chief assistant, Mr. Murray, Jcecping a chech-list of the wheraihouts
of all the specimens placed temporarily for any pmpose out of my
custody, so that, in case of my lapsing, he may he familiar vjith the
That a complete type-series of all species be sewhole arrangement.
lected by me as soon as they are determined and described ami sent to
the British Museum ; the duplicates remaining in my hands to he
afterwards distributed according to the instructions of their Lord-

On

:

the ivhole of the

ships."

The letter, of which these quotations form a small part, was dated
December 8, 187<j. The Treasury then instructed Sir Wyville
Thomson. They will insert a sum not exceeding ^4000 in the estimates (1877-7<S) to provide for working out the collections included
in paragraph 12

e

(see ante).

not probable that the Treasury sanctioned Sir Wyville
Thomson's course of conduct and it is quite evident that no Government would subsidize foreign naturalists to do the work of competent
British investigators.
The conduct of the Government has been
most liberal and therefore, in supporting their patriotic wish to
advance science, it is absolutely necessary to thoroughly open up the
question of Sir Wyville Thomson's administration in its widest
sense.
I wish, therefore, to inform you regarding the disposal of
the collections and the money.
The Sea Mammals have been, or are to be, offered to Prof. Turner;
the Birds to Dr. Sclater
the Fish to Dr. Ciiinther the Cephalopoda
It

is

;

;

;

;

—

;
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Huxley the Gasteropoda and Lamellibranclis to the llev.
the Ostracoda
the Brachiopoda to Mr. Davidson
Watson
Copepoda to Mr, G. S, Brady the lihizopodato Mr, H. B. Brady the
Isopoda to Mr. H. Woodward the Cirripedia to Mr. C. Darwin (?);
the Annelida to Dr. M'lntosh the Gcphyrea to Prof. Eay Lankesthe Bryozoa to Mr. Busk the Hydromedusoe to Dr. Allman
ter
the Crinoidea to tSir Wyville Thomson
the Corals to Mr. Mosclcy
to Prof.
11,

;

B.

;

;

;

;

;

;

;

;

;

;

;

the Echinoidea (probably, but I do not write certainly, the Astethe Ophiuroidea to Mr, Lj-man
the
roidea) to Mr, A. Agassiz
Spongida to Prof. O, .'^'chmidt the Kadiolaria to Prof, E. Haeckel
the higher Crustacea to Prof. Claus ; and the Alcyonaria to Prof,
Mr, Murray is
Kolliker, to whom they have long since been sent,
a permanent assistant ; Mr, "NVild's excellent artistic services are
Sir Wyville Thorn- on,
retained; and Mr. Pearcey is also employed.
I again assert, has sent or proposes to send, the most important of
The general and geological
the collections abroad for description.
value of the groups sent to the two American and four German
naturalists is intinitely greater than that of all the others.
In the above list one misses some familiar names, such as Carpenter, Gwyn Jeffreys, iS"orman, T. Wright, Carter, llupert Jones,
Spence Bate, Archer. Of coui-se no one from the British Museum,
except Mr, Woodward and Dr. Giinther, is included nor is there
mention of any of the very rising young naturalists and palajonOne
tologists who are doing such admirable work at Cambridge.
would have thought that there was somebody at Glasgow or at St.
;

;

;

"

;

Andrew's who was worthy of consideration.
The Director, as he yives up mimh paying work, will receive £500
Mr. Murray and
for the year and <£! a day travelling expenses.
Mr. wild will receive =£400 a year each. The discretion of the
" Director is to be used in paying" those specialists who are workBut, dou])tless, as those of us
ing up the different departments.
who " worked up " the results of the deep-sea dredgings of the
'
Porcupine ' expedition did it gratuitously, no call for money will
be made by any one now at work except for simple expenses.
When the Government bring forward the motion of supply they wiU
be informed that their liberality has been far in excess of the re-

quirements of the case,
1 forward you the vouchers for

my

statements.

Yours, &c..

May 25,

P.

1877.

Martin Duncan.

'
append a remarkable paragraph which appeared in ' Nature
It is as follows
of the 17th ult.
*•
regret to see what we must characterize as an unwarranted
attack made upon Sir Wyville Thomson in the current number of
the ' Annals and Magazine of jS'atural History,' as to the disposal

We

:

We

Challenger expedition.
Dr.
of the specimens obtained by the
Martin Duncan appears to have taken for granted that an extract of
*

'

—
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a private letter, which some indiscreet friend of Mr. Alexander
Agassiz publislied in Silliman's Journal,' and which then found
official.'
Ho would have
its way into the English journals, is
done well to have ascertained whether this was really the case before
allowing himself to comment on Sir Wyville Thomson's proceedings
So far as avo arc aware, out of the many
in such severe terms.
Chalnaturalists actually engaged to work out the results of the
lenger' expedition, only three are not Englishmen, two being Americans, and one German.
These three gentlemen are of the very
'

'

'

highest repute in their respective branches ; and Sir Wyville Thomson has, in our opinion, done well for science to secure their
services."

The Editor

Xature seems to have a curious notion of the
In what manner, except by an expression of
his own opinion, docs he attempt to show that the letter from
Prof. Duncan, which appeared in our last number, contained an
" unwarranted " attack ?
In what sense he uses the word " offiof

'

'

application of words.

cial "

we are at a loss to understand. It is not usual in such cases to
talk of " official "' statements and communications. The only question

seems to bo whether the statements published in the American
Journal' for February last were or were not "true;" and we were
informed by Prof. Duncan that he had fully satisfied himself upon
this point, by direct communication with Sir "Wyville Thomson,
before he wrote his letter.
From the wording of the letter from
Mr. Alexander Agassiz, as printed in the American Journal,' it is
perfectly clear that the letter in question was addressed by Mr.
Agassiz to the Editors of that Journal, or to one of them and
hence that gentleman himself must be held guilty of the indiscretion pointed out by the Editor of Nature.'
But in what does the
indiscreetness consist ?
Mr. Agassiz's statement was undoubtedly
indiscreet if there was any thing in the transaction that required concealment. Are we to infer that such was the case ?
Indiscretions
appear not to be peculiarly the produce of the western shore of the
'

'

;

'

Atlantic.

Oil a

Newt from

the Darjiling Hills.

By

Prof. J.

Wood-Mason.

At the February Meeting of the Asiatic Society of Bengal, Prof.
"VVood-^Iason exhibited a specimen of a newt which he had detected in a small collection of insects andother objects recently made
by Colonel U. B. Mainwaring in the Darjiling hills and said
" The specimen is in the highest degree interesting, not only as being
the first example of a tailed ampliibian that has ever been found in
India, but also as being an individual of the remarkable species
:

described by Dr. J. Anderson (P. Z. S. 1871, p. 423) from specimens
obtained by him around the li-ttlo Chinese town of Nantin and in
Tylototriton verrucostis, as
various other j)arts of the same region.
the animal has been called by Dr. Anderson, Uves, in Western China,
in flooded rice-fields, but in Sikkim, according to Colonel Main-

—
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waring, in damp situations amongst decaying leaves and sticks.
is, however, nothing remarkable in this diiference of habit
for the common eft of Europe is not unfrequeutly to be found on
dry land at some distance from water under logs of wood, there
being no necessity for the Urodelous Amphibia, after they have
passed through that stage of their existence dui'ing which they are
provided with external gills for aquatic respiration, to keep to the
water. The entire order of tailed Amphibia is confined to the temperate parts of the northern hemisphere
but two species have
already been described from countries the fauna of which is lai-gely
leavened by Indo-!Malayan forms,
Cynops chinensis having been
recorded from near Xingpo, and Plethodon persimUis from Siam.
This occurrence of a newt within the limits of the Oriental region
is far from being without a parallel in other groups of animals also
Nectorjale (vide W. T. Blauford, P. A. S. B. 1876), Anurosorex,
probably also Crossopus, and a host of animals, vertebrate and invertebrate, extending still further southwards, being only to be looked
upon as stragglers from the Paloearctic region or as outposts of it,
to use the happy phrase of Dr. Giinther.
The onl}- other form of
newt at all resembling T. verrucosus, in which horny matter, accumulated at the points where the ends of the ribs press against the
external integument, forms on each side of the middle line of the
body along the upperside of the flanks a conspicuous row of great

There

;

rough horny tubercles, is Pleurodeles, in which these bosses are
sometimes so highly developed as to have given rise to the incorrect
notion that the ends of the ribs projected freely through the skin.
Proceedings of the Asiatic Society of Bengal, February 1877.

On

Value of certain Arguments of Transformism derived from
Evolution of the Dentary Follicles in the Ruminants.
By
V. PrETKIEWICZ.

the

the

M.

In a communication made to the British Association in 1839,
Goodsir announced that he had discovered in the jaw of the calf and
lamb the germs of incisors and canines, and even of a molar, intermediate between the abortive canine and the molars which normally exist in those animals. GeoiFroy Saint -Hil aire had previously
described abortive dentary germs in the lower jaw of Balcena mysticetus.
The naturalists, and the partisans of the theory of transformism, Darwin especially, grasped at this idea, which, in
conjunction with data furnished by comparative anatomy and palaeontology, enabled groups of animals previously separated to be
brought into relation.
Thus the dental formula of the ordinary Buminants is I. •§-, C. ^,
M. "I, and that of the omnivorous Pachyderms (such as the wild
boar and the hippopotamus) I. ^, C. |, M. ^. But two or three
genera of Buminants possess upper canines and their formula is
I. ^, C. ]. M. ^
and the camels and llamas have, in addition, a pair
;

;

—
511

MtsceUaneous.

them the formula 1. 1, C. |,
M.|. According to M. Paul Gervais these last when young have
two pairs of upper incisors, one of which has disappeared in the
adult
the young animals woidd have the formula I. j, C, |, ^l. ^,
M. Gervais does not doubt that at a still earlier age a third pair
of very distinct upper incisors, giving

;

upper incisors might be found in these animals, the dental forof which would then be the same as that of the Pachyderms,
less one molar, viz. I. ~, C. \, M. ^.
The Dinotheria and Amphitraijuli, the latter regarded as Ruminants allied to the chevrotains, have seven molars
that is to say, the
same number as the Pachyderms. Thus among the K'lminants
fossil species were alread}' known having the same dental formula
as the Pachyderms, and living species of which the formula was
almost identical and Goodsir's discovery, giving the ordinary lluminants at a certain age the same formula as the Pachyderms,
enabled the two groups to be approximated. Here was one of the
results of the hypothesis of the uuity of plan in nature, or a confirmation of the transformist theory, the abortion of the organs being
explained by their disuse and the gradual establishment of this
anomaly by adaptation and heredity.
The author says that, wishing to verify an opinion which enjoyed so much credit in science, he was surprised to find nothing
to justify it.
In a long series of preparations from embryos of
cattle and sheep, from the earliest period of embryonic life up to
the time when the foetus is 30 centims. long in the sheep, he
was never able to ascertain the presence of follicles, nor even of
any trace oi i\ie epithelial lamina, the commencement of aU follicular
development.
Goodsir's error arose from the false idea he entertained of the
development of the follicles and, in fact, at the commencement of
his researches, the author fell into the same error himself.
In sections made quite at the anterior part of the upper jaw in the ox
and sheep, there is on each side of the median line an epithelial
sac which separates from the mucous membrane of the mouth to
bury itself in the jaw. The mucous layer of Malpighi, uninterwhilst in its interior there is a
rupted, forms its outer covering
polyhedral epithelium in every respect like that of the middle layers
of the buccal epithelium.
Thus formed, this little sac would seem
to constitute the commencement of the follicle
but by making
sections of the same jaw further and further from the front, the
little sac is seen to lose its relations with the buccal mucous membrane, and acquires the form of a circular canal, approximating to
Soon a cartilaginous
the mucous membrance of the nasal fossae.
and then a ridge containing vessels
tube appears round this canal
It is Jacobson's organ as described by
is formed at its upper part.
Gratiolet.
Comides lieudns, Marjh 12, 1877, p. 508.
of

mula

—

;

;

;

;

;
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