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Omnes

humanae

:

—

;

res create sunt divinse eapientiae et potentiae testes, divitiae felicitatis

—ex harum usu bonitas Creatoris

;

ex pulcbritudine sapientia Domini

ex CBConomia in conservatione, proportione, renovatione, potentia majestatis
elucet.

Earum

itaque indagatio ab hominibus sibi relictis semper sestimata;

a vere eruditis et sapientibus semper exculta

"Quel que

;

male doctis

et barbaris

semper

Lixn^cs.

inimica fuit."

soit le principe

de la vie animale,

il

ne faut qu'ouvrir

les

yeux pour

voir qu'elle est le cbef-d'eeuvre de la Toute-puissance, et le but auquel se rapportent toutes ses operations."

Beuckxee, TMorie du Systeme Animal, Leyden,

1767.

The sylvan powers
Obey our summons from their deepest dells
The Dryads come, and throw their garlands wild
;

And

odorous branches at our feet

;

the 2s^yniphs

That press with nimble step the moimtain-thyme
And purple heath-flower come not empty-handed.
But scatter round ten thousand 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
They crop the lily, and each sedge and rush
That drinks the rippling tide the frozen poles,
Where perQ waits the bold adventurer's tread.
The burning sands of Borneo and Cayenne,
:

face

:

All, all to us unlock their secret stores

And pay

their cheerful tribute.
J.

ALEKE

H
"7

n

Taylor, Norwich, 1818.
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per litora spargite museum,
Naiades, et circum vitreos conaidite fontes:
Polliee virgineo teneros hic oarpite flores
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Ite, recurvato variata corallia trunco
Vellite muscosis e rupibus, et mihi conchaa
Ferte, Deee pelagi, et pingui eonchylia aucco."
iV. Parthenii Giannettasii Eol.

No. 37.

I.

JANUAEY

1.

1871.

A Descriptive Account of three Pachytragous Sponges
growing on the Rocks of the South Coast of Devon. By H.
J. Carter, F.R.S. &c.
[Plate IV.]

The term applied by Aristotle to those compact sponges which
were " very hard and rough," and grew upon the rocks near
Hence the term "pachytragous" in
the shore, was Tpdyoc.
a word which I should not
the title of this communication
have introduced had there been any other previously employed
to designate generally the order to which the three sponges

—

about to be described belong.
Under the head of " Pachytragise " I would include for the
present all the " Corticatte " of Dr. Oscar Schmidt (Die Spong.
Adriat. Meeres, 1862, p. 81) and all those designated Tethyadge and Spheerospongia respectively by Dr. Gray (" Notes
on the Arrangement of Sponges," Proc. Zool. Soc. Lond.
1867,

p.

540

&c.)_.

may be questioned hereafter how far the

chondroid species
of which Tetliya lyncurium is a type, together witli its repent
or incrusting allies, should not be grouped together with
Schmidt's Ghondrilla nucula, &c. but as regards the term
" Spha^rospongia," of which Pachymatisma Johnstonia is the
first example in Dr. Gray's " Notes," recent observations on
the habitat of this sponge seem undoubtedly to point out the
It

;

necessity of

Ann.

its

suppression altogether.

& Mag. N. Hist.

Ser. 4.

Vol. Vii.

1

2
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Thus

I find that it is only when a portion of Pachymatisma
torn from its natural place of growtli, and becomes free in
the sea, that it assumes a spheroidal form.
Spreading horizontally in its natural habitat, on inclined surfaces, in the

is

most sheltered bowers of the shore-rocks, it rises more or less
into obtusely rounded eminences, which give to its surface a deeply undulated form.
This surface, too, as is well
known, is incrusted with a cortical layer or zone of globular
crystalloids, which, although thickest on its free side, is nevertheless continued all round the sponge, and frequently extends
some distance into the mouths of the larger exhalant apertures
or oscules
while the exhalant system of canals is also more
or less horizontally developed, and not radiating, in accordance
with the mode of growth of the sponge.
Hence, when a portion becomes detached from its natural habitat and free in the
sea, it soon sm-rounds itself entirely with the thick incrustation
while, its excretory canal-system and general structure
continuing as before internally, it can have no radiated arrangement of the latter, however much its foiTn may become
spheroidal externally.
The same applies to the Tethyadte, of
which T. cranium is the t}'pe. Thus it may be observed, in
my description and illustrations of T. oxahica (Annals, vol. iv.
p. 1, 1869), that I found specimens of this species growing in
a fixed hemispherical and in a free subspherous form respectively.
But, as the fixed form has a radiating structure, so,
when a portion has been detached from the rock (for it may
be assumed always to commence life in a fixed form), it retains
this radiated structure in the spheroidal one.
Then, as the
spheroidal form is accidental in both the free specimens of
Pachymatisma Johnstoma and Tethya arahica^ we cannot properly call them " subspherous sponges."
This, too, may be
the case with the Geodida3 and Tethyadae generally.
The only true instance of a spheroidal sponge is seen in Tethya
lyncurium and the like, where the sponge grows into tliis form
on a pedicel, and here not always, as some of the specimens of
this sponge which grow on the rocks of this place demonstrate. At the same time it should be remembered that this is
not a Tethya^ if we are to regard T. tranium as ty[3ical of the
Tetliyada3
and hence Dr. Gray has very properly adopted
Nardo's name of " Donatia'''' for this genus (J. c. p. 541).
Still it may be asked how it is that the spheroidal specimens
of Tethya lyncurium^ when cast upon the shore, always present a facet from which the pedicel has been broken off, while
no such indication of previous attachment appears on the subspherous specimens of Tethya proper, Geodia^ and Pachyma;

;

—

;

tisma (see

my

illustrations,

'

Annals,'

I.

c).

ft'om. the

South Coast of Devon.

3

This, it seems to me, may be explained in the following
way, viz.
the heavy chondi'oicl natiu'e of Tethya lyncuriuni^
and the rapidity with which the chondi-oid material is produced (for when two or three living specimens are placed in
sea-water in contact, they become so firmly miited together in
:

—

twenty-fom* hours that force is required to tear them asunder),
might cause the Tethya^ when broken off from its pedicel, to
sink to the bottom directly, and at the same time to quickly
unite itself to the first fixed rock Avitli which it might come into
contact, while "the lighter natm'e of the Tethyadaj proper and
the Geodidffi, together with their inability to unite themselves
so quickly to foreign objects, might lead to their drifting about
in the sea, until they render themselves independent of their
position by fortifying themselves all round with their peculiar
structures, and finally assume the subspherous form.
Again, the specimens of Tethya lyncurium only come on
shore in heavy storms, when these have occurred at springtides, and thus the waves at low water have wrenched them
off their pedicels ; for it is only towards dead low-water mark
that I have yet found them growing on the rocks.
They
therefore, from their tough chondi'oid nature, probably hold on
when portions of Pachymatituna give way, and thus, only
yielding to the heaviest gales, come on shore directly after
they have become separated from their attachments, even before they have time to sink into still water and become united
again to some fixed object.
Such observations may account for the presence of the facet
of attachment in Tethya lyncurium^ and for its absence in the
subspherous forms of the Tethyadse proper and the Geodidas.
Lastly, I would take this opportunity of noticing that my
description and illustrations of T. lyjicurium (Annals, I. c.) are
wholly fallacious where they point out the existence of interlobular grooves on the surface, except/or the dead state, since,
in some specimens which I kept alive for a few days in seawater, the chondroid substance increased to such an extent on
the surface as not only to eftace all the interlobular grooves,
but, if any thing, to leave depressions over the centre of the
lobules themselves, just in the opposite position to that which
they have in the dried specimens.
So much for describing
let us now direct
objects of natural history in the dead state
our attention to the description of the three pachytragous
sponges to which I have alluded in the living one.
;

Dercitus niger, mihi, n. var.

PL

IV.

fig. 1.

Massive, spreading, fixed, variable in thickness, following
the sinuosities of the rock on which it grows ; compact, hard,
1*

;
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tough, resistant.
Surface undulating, smooth, soot- or bottleblack, shining, puckered towards projecting points of the rock
beneath. Dermal layer (figs. 1 a, 2 a) thin, colourless, transparent, rugose, charged with minute bacillar spinous spicules
presenting here and there large exhalant apertures (oscules),
singly or in groups, with raised margin, crateriform, also minute inhalant apertures (pores) generally all over the surface
of the sponge, amidst the projecting points of the large spicules
of the interior, and numerous circular, papillary eminences of
a lighter colour, caused by the projection of certain cells (beyond others) of the subjacent celluliferous layer. Celluliferous
layer {h) cortical, thick, continuous all round the sponge, and
often for a short distance into the mouths of the larger oscules,
much thicker on the free surface than at any other part covered by the dermal layer above, in contact with the next or
composed of cells imbedded in
spiculiferous layer internally
a kind of sarcodal trama ; cell (fig. 6) globular or oval, consisting of a cell-wall in which is contained a large transparent
nuclear (?) body (o) and a small nucleolar (?) one (6), together
with a great number of free cellules (c), in each of which is
one or more black granules {d) the black granules collectively
giving a black colour to the cell, and an intense black colour
Spiculiferous layer
to the layer composed of them (fig. 1 h)
(fig. 2 c) thin, composed of the large trifid spicules of the
sponge densely packed together in contact with the celluliferous layer externally, and with the body-substance of the
sponge internally. Body-substance (figs* 1 c, 2d) composed of
;

;

,

.

;

more or less areolar sarcode, which is in direct connexion with
the pores, and traversed by the branches of the excretory
canal-system, which, uniting together, finally terminate in
their respective oscules ; charged more or less with the spicules about to be described, and a great number of the black
cells (fig. 3 c), which thus give it a dark tint, although always
much lighter than that of the black cortical celluliferous layer.
Spicules of three kinds:
1, trifid (fig. 3), large, stout, consisting
of a straight, smooth, pointed shaft and three expanded arms,
so much like a quadriradiate spicule, from the rays being so
much like each other, that, but for the shaft being a little
longer and straight, while the arms are slightly flexuous, the
diflference would be inappreciable
2, minute baciUiform or
fusiform spicide (figs. 3 a, 4), covered with spines, which are
vertical in the centre, but become more inclined towards the
extremities of the shaft
3, minute tricurvate or bow-shaped
spicule (figs. 3 J, 5), of hair-like thinness and equal in size
throughout, except at the ends, which are slightly pointed
and slightly turned up. The large trifid spicules are scattered

—

;

;

—
from

the

South Coast of Devon.

5

throughout the sponge, but chiefly brought together in the
spiculiferous layer ; the minute spinous one also, but chiefly
confined to the dermal layer, and the tricurvate spicule confined to the body-substance.
Size variable ; largest specimens found, about 4 inches in
diameter and a

little under an inch in thickness.
Black cells
variable, largest about l-170th of an inch in diameter.
Shaft
of largest spicules about l-80th inch long.
Spinous spicule

about l-1200th inch long tricurvate about l-300th inch long.
Loc. Budleigh-Salterton, south coast of Devon, Straight
;

Point.

Hah. Fine red-sandstone conglomerate rocks of the New Red
Sandstone series. About two-thirds below high-water mark
and downwards
on inclined surfaces, deep in under the
bowers of the rocks, never pendent from their under surfaces.
Ohs. This sponge, if not the same, is closely allied to HymemacidonBucldandi^ Bowerbank (Brit. Spong. vol. ii. p. 226),
but wrongly classed, as conjectured by the author in the following passage at the end of his description, viz.
" This sponge varies so widely from the ordinary structure
of Hi/meniacidon that I doubt much whether it should not be
made the type of a new genus."
Now there is no doubt in my mind about the matter, nor
could there have been in Dr. Gray's when he proposed a place
for this sponge among his Tethyadre (Notes, &c. /. c. p. 542,
Dercitus.^^
Schmidt sub1867) under the new name of
sequently (Spong. Algier, p. 15, 1868) proposed the name of
^^
Pacliastr-ella^'' for this genus in his Compagineas, finally
placing it among his CorticatEe,
e. under Ancorinidaj, in 1870
(Spong. Faun. Atlantisch. p. 64) but he errs in his note to
Dr. Bowerbank's synonymy (p. 76), where he considers the
presence of the tricurvate spicule " accidental," as may be
nor is Schmidt
seen by my description and illustrations
right in stating that this kind of spicule belongs to the
;

:

'"'•

^'.

;

;

character of his Desmacidin^e, if this remark means exclusively; for he himself has figm-ed a tricurvate spicule as partly
characteristic of his PachastreUa connectens (Spong. Faun.
Atlantisch. Taf. vi. fig. 5). Dr. Gray's arrangement therefore
claims priority and hence the name of " Dercitus " for this
;

genus.

The dried specimen, from Guernsey, which was sent to and
described by Dr. Bowerbank under the name of Hymeniacidon
Biicklandi was of a '' dark purple colour " externally, and
internally " light brown ;" and all that is stated of the specimen that was sent to him, preserved in salt and water, from
Torbay is that it was " almost as solid as a piece of boiled
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bullock's liver."
Now, assuming, in accordance with Dr.
Bowerbank's experience, tliat this is the best way to preserve
sponges for description, we can hardly tliink that the colours

of the wet were different from those of the dried specimen ; or

would have been noticed.
Hence, as the species which I have been describing is jetblack when dry, and the body or internal substance inclining,
if any thing, to dirty green, while the same colours are presented by the portions which have been preserved in spirit
and water, I cannot but infer that at least, as before stated,
the black sponge which I have designated by the specific
name of " niger " is a variety of Dercitus Bucklandi^ and
this

therefore deserving of this separate denomination.
But whether the reader chooses to admit this or not, he can

hardly

fail

to see that,

ca-t.

par.^ there

is

a vast difference

between the description of a sponge from " the life," and that
of one wliieli the author has only seen after death.
It is not difficult to find this sponge, because it docs not gi*ow,
like many, on the under surface of the rock, but grows on its
sides in deep boAvers, sought for apparently by the sponge
for protection from the waves. Then, its black-velvet-looking
appearance strikes the eye immediately
but the difficulty
;

except in a more or less horizontal position,
and its toughness and firm adlierence, rendering it necessary to take off a portion of the rock on which it grows wnth
hammer and chisel to obtain the whole of the specimen, make
its collection by no means an easy task for a stiff old collector.
Perhaps the most remarkable point, after all, about this
sponge is the presence of the celluliferous cortical layer and the
characters of the cells of which it is composed
since, by their
accumulation here, and being scattered through the substance
of the sponge, they, although totally different in composition,
do occupy a position exactly like that of the globular cr}^stalloids which form a crust round and are scattered generally
through the substance of the Geodidse.
But of this more
under " General Observations."
The puckered state of this sponge on the surface, while in
situ, seems to arise from contraction occasioned by the falling
of the tide, or absence of water, when its substance becomes
drawn towards the more prominent points of the rugged portion of rock beneath, over which it may be growing.
But,
whether this explanation be correct or not, the puckered
radiating lines from particular points on the surface of the
sponge are remarkable.
It is also worthy of remark that, although the sjionges of
of getting at

it,

—
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this order usually possess a large, acerate, long fusiform spicule in addition to the rest, there is none in Dercitus niger.

Stelletta aspera^ mihi, n. sp.

PI.

IV.

fig. 7.

Massive, spreading, fixed, variable in thickness, following
the sinuosities of the rock over which it grows ; compact,
Surface undulating, even, asperous, of
rough, and resistant.
a light grey tint, sometimes cream-colour, occasionally green.
Dermal layer (Pi. IV. figs. 7 «, 8 a) colourless, thin, transparent,
charged with minute, spinous, sub-bistellate spicules, presenting here and there, tliough mostly in sheltered parts, groups
of large exhalant apertures (oscules) of different sizes, whose
orifices are not bordered by an elevated margin, but more or
less contracted by a circular expansion of the dermal sarcode
extended inwards like the so-called " diaphragm " in Pacliymatisma ; also minute inhalant apertm-es (pores) scattered over
the surface generally, but most evident in the vicinity of the
oscules, amidst the projecting ends of the large spicules, which
have the peculiarity of lying almost horizontally on the surface, and thus imparting to it the asperous character mentioned;
in contact internally with the celluliferous layer, Celluliferous
layer (figs. 7 Z», 8 />) so thin as to be hardly perceptible, except
under an inch compound power, when, in many parts of the
surface, the cells of which it is composed may be seen to be
arranged in a tessellated manner under the dermal layer and
when portions are torn to pieces and placed under a quarterinch compound power, the cells are found to be imbedded in distinct cavities (fig. 14 e), in a kind of sarcodal trama [d] like that
of Dercitus niger, and to correspond with them in composition
in every particular but the black colour, those of the species
under description being colourless. Cells (fig. 14) globular or
oval, consisting of a cell-wall, in which is contained a large
transparent nuclear (?) body {a) and a small nucleolar (?) one
(i), itself apparently nucleated and attached to the larger
one also containing a great number of free cellules (c), each
enclosing one or more colourless granules {/) ; cells not only
congregated towards the surface, but scattered throughout the
sponge generally, together with here and there a cell with
black granules, or "black cell," precisely like those of Dercitus
niger ; celluliferous layer in contact with the dermal sarcode
extenially,
and internally continuous with the body-substance of the sponge.
Body-substance (figs. 7 c, 8 c) creamcoloured, densely charged with large, long, acerate spicules,
which so project, when it is torn to pieces, as to give it an
echinated appearance and equally asperous feel ; composed of
,•

;

;
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more or less areolar sarcode, which is in direct connexion
with the pores, and traversed by the brandies of the excretory
canal-system, which, uniting together, finally terminate in
their respective oscules
charged more or less with the spicules about to be described.
Spicules of four kinds
1, the
largest (fig. 9), smooth, fusiform, acerate, slightly curved
2,
smooth, trifid (figs. 10 & 11), with shaft pointed at one end and
furnished with three arms at the other, spreading horizontally
in tlie opposite direction, slightly inclined forwards towards
the long axis of the shaft, vase-like, each terminated by bifurcatioffi, which extends to a variable degree down the arm
that is, where
3, minute spinous spicule (fig.l2),sub-bistellate
the spines are chiefly confined to the ends of the short shaft
4, minute stellate spicule (fig. 13), a little larger than the latter,
with small body and long arms, which are incipiently spinous.
The large acerate spicules are very numerous and scattered
equally throughout the sponge the trifurcate spicules chiefly
confined to the surface, where, with the former, they lie almost
horizontally (fig. 8) the minute sul>bistellate spicules are chiefly
confined to the dermal layer, and the stellate spicules to the
body-substance of the sponge.
Size variable largest specimens found about 4 inches in
diameter and about an inch thick.
Cells variable, the largest
about 1-1 70th of an inch in diameter. Largest acerate spicule
about 1-lOth inch long; longest shaft of trifid spicule about
l-30th inch ; minute sub-bistellate spicule about l-2000th inch
long, and stellate about 1-lOOOth inch in diameter.
Loc. Budleigh-Salterton, south coast of Devon.
Straight
;

:

—

;

—

;

;

;

;

Point.

Hah. Same as the foregoing species, viz. Dercitus niger.
Ohs. This sponge possesses the spicule - character of
Schmidt's genus Stelletfa, and has hence been so named but
the celluliferous layer has not, I think, been yet noticed or described, and hence it may be necessary hereafter to unite those
sponges which possess it into a separate group, if not one also
;

with a different appellation.
It answers somewhat to the description of Ecionemia ponderosa, Bowerbank (Brit. Spong. vol. ii. p. 56)
but there is
no " dark-pui-j)le " sarcode on the surface, nor is the surface
" smooth ;" nor are the furcated ends of the trifid spicule
recurved, as stated in the text and shown in the representation
of the type specimen (vol. i. pi. 28. fig. 355). Nor can it be his
" TetJiya muricata, MS. ;" for there are no " skeleton fasciculi,"
the substance of the interior is all confused like that of Pachymafi'sma, and the minute dermal spicule sub-bistellate, not
" elongo-attenuato-stellate," like that of Dr. Bowerbank's
;

from, the South Coast of Devon.
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any spicular combination given by

it.

frequently overgrown

by other sponges,

especially

HaJichondria i)anicea and H. simulans^ Johnston. And in
one specimen which I possess, where it has been overgrown
by a. Microciona (Bk.), the areolar structures of the two sponges
have grown -so much into each other, that a section represents
the same coftdition between the two as that which would be
seen in making a section of the union between a shoot of one
tree and another on which it is grafted.
When preserved in spirit, this sponge assumes a leadcolour
and when dried, a very light brown or dirty white.
In the latter state it is much less compact than Dercitus niger^
owing to the more open condition of its areolar structure and

—

the larger size of the excretory canals, which are therefore
much more evident than in the more compact structures.
How far the horizontal position of the spicules may be
owing to its shore habitat, where it is exposed to the beating
influence of the waves, I am not prepared to say ; nor can this
be determined until a specimen of the same sponge is obtained
from a deep-sea habitat, if any exist there, where it would be

more

at rest

during development.

Nitric acid applied to the cell of the cellidiferous layer, here
as well as in Dercitus niger^ causes the whole to contract
slightly, and breaks down the cellules, but does not alter much
the large nuclear (?) or small nucleolar (?) bodies.
Liquor potass^ causes the whole to expand, breaks down
the cellules, and allows them to run together in the form of
several globular masses of oleaginous or albuminous-looking
matter.
Iodine breaks down the cellules, but does not render the
nuclear and nucleolar bodies more evident.

Thus these agents do no more than render the nuclear
and nucleolar bodies more evident by breaking down the celPerhaps, too, the nucleolus under nitric acid becomes
lules.
a little more consistent or opaque.
Stelletta lactea, mihi.

PI.

IV.

fig.

15.

Massive, spreading, fixed, following and filling the cavities
of deciduous small boring shells (Saxicavce) and Annelids,
which confine themselves to the surface of the sandstone rock

which they live, almost entirely concealed by overgrowths
of small Cin-ipedes and Fuci, and communicating with the
exterior only through the openings of the cavities mentioned.
Dermal layer (figs. 15 b, 16 b) thin, white, densely charged with

in

;
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minute stellates agglutinating to its surface minute rounded
grains of sand, amidst which are situated the exhalant apertures (oscules) in the layer, without a raised margin, also the
inhalant apertures (pores), somewhat smaller, scattered gene;

rally throughout the

exposed area; grains of sand (fig. 16 a)
blackened by a pigmental layer, which also lines all the cavities occupied by the sponge
in direct contact with the bodysubstance of the sponge internally. Body-substante (figs. 15 c,
IG (I) opalescent, soft, compact, composed of areolar sarcode
traversed in all directions by the branches of the excretory
canal-system, which, uniting, finally terminate in their respective oscules charged more or less with the same kind of stellates as those in the dermal layer, together with minute sheaflike bundles of acerate spicules (figs. 20 «, 22), Avhich in certain
directions reflect the light like the micaceous particles in granite.
Spicules of five kinds
1, the largest (fig. 17) smooth,
acerate, fusiform, slightly curved
2, smooth, trifid (figs. 18,
19), with shaft pointed at one end and provided with three arms
at the other, spreading horizontally in the opposite direction,
more or less inclined forwards towards the long axis of the
shaft, vase-like, straight or slightly flexuous, smooth, pointed
3, the same (fig. 19), with the ends of the arms more or less
bifurcated 4, stellate spicules, with large body (fig.21,rA) and
short thick rays, or with long rays and hardly any body {h)
5, sheaf-like bundles of minute, smooth, acerate spicules lying
parallel to each other (fig. 22). The large acerate spicules are
more or less spread throughout the sponge the trifid ones of
both kinds chiefly confined to the surface, where they are
arranged vertically witli their heads towards the dermal layer
and their shafts internally (fig. 16 c)
the stellates, although
most numerous and packed together cnist-like in the dermal
layer, are also scattered throughout the body-substance while
the sheaf-like bundles of minute acerate spicules are entirely
;

;

:

—

;

;

;

;

;

;

confined to the latter.
Size variable, depending chiefly upon the size of the excavations, the largest of which are seldom more than half an
inch long and a quarter of an inch in diameter.
Largest
acerate spicule a little less than l-20th of an inch long; longest
shaft of trifid spicules about l-30th inch ; stellates about
1 -2000th inch in diameter, and sheaf-like bundles of acerate
spicules about 1-lOOOth inch long.
Loc. Budleigh-Salterton, south coast of Devon.
Straight
Point.
Hah. Cavities of the surface of sandstone rock made by
SaxicavcB and Annelids ; communicating with the exterior
through their openings, obscured by overgrowths of Cirripedes

from

South Coast of Devon.

the,

11

and Fuci growing from two-thirds beloAV high-water mark
downwards.
Ohs. I found this sponge hj accident when chipping off a
portion of the rock on which Grantia nivea was growing
otherwise I should have passed it over for, living in the
cavities and under the overgrowths mentioned, it is almost
;

;

;

impossible to see

found
wards

its
;

haLitat,

for

it is

it
it

Having once
specimens after-

until the rock is broken.

was very easy

to procure

very abundant.

Although occupying the cavities of SaxicavcVy whose deciduous shells are frequently present in the midst of the sjwnge,
I could never find any indication on them of its having bored
into them after the manner of the Clionid^e.
On breaking open the rock, the contrast between the opalescent aspect of the sponge-substance and the black pigment
that it secretes over the cavities which it occupies is very
striking.
By transmitted light, under the microscope, this
pigment presents a dark brown colour, which to the unassisted
is black ; but the layer is never continued over the dermal
sarcode, although the minute grains of sand and bits of shell

eye

agglutinated to

mal

it

are thus

more or

less blackened.

The

der-

always white, and particularly so in
the dried state, from the number of stellates which it contains,
while the rest of the substance in drying shrinks up into a
gum-like consistence and colour. In spirit and water, however, this retains its original bulk and compactness
but the
opalescent aspect becomes changed to opaque lead-colour.
On account, perhaps, of its isolation and its existence in
small portions while it remains in situ in the rock, when fractured, those portions which are not much injured live for
several days afterwards and thus, from their smallness, being
easily brought under a high power of the microscope, the
currents outward and inward of the oscules and pores respeclayer, therefore, is

;

;

tively are as easily seen.

In the specimens which I have mounted in balsam, the
variety of spicules is so great, and their abnormal forms so
numerous, that it is not easy to find out those which are the
staple ones.
This variety, which is greater in some tlian in
other specimens, I am inclined to think may be induced by the
distm'bing influence of the waves, from which the sponge seems
to shelter itself as much as possible by growing solely in the
excavations mentioned.
Possibly, if it also grows in the deep
sea, the quiet there may enable it to acquire larger dimensions,
and to present a less variable development of the spicules.
It is desirable to add that in Stelletta lactea there are no
cells like those of the " celluliferous layer " in the two sponges
previously described.
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General Observations.
The cliief point of interest, perhaps, in the foregoing descriptions is the presence of the peculiar cells mentioned in Derand Stelletta aspera^ corresponding
and general distribution, though not

citus niger

position,

in multiplicity,
in comjjosition,

to the globular crystalloids or little siliceous balls in the crust

and body of the Geodida?; add to this their contents, which
render them so much like reproductive agents, and, lastly,
their occurrence in the two sponges mentioned, and not at all
in the third, viz. Stelletta lactea. Nor do they exist in Pachymatisma Johnstonia but in the dried specimens of Geodia
gigcis^ presented to the British ^luseum by Dr. Oscar Schmidt,
there are similar cells in abundance, together with the globular
;

crystalloids.

Although analogous

in multiplicity, position,

and

distribu-

tion to the globular crystalloids in the Geodida3, they not only
differ from them, as just stated, in composition, by the former
being cellular and albuminous, while the latter are solid and
siliceous throughout (Annals, 1869, vol. iv. p. 16 &c., pis. 1
& 2. figs. 12 & 14), but also in size; for the largest crystal-

loids are three or four times as large as the largest cells, and
the latter much larger than the smallest or youngest crystalloids, so that in these respects, viz. in composition and size,
they cannot be confounded.
Formerly I thought that the colour of the sponges might be
always sought for in the ampullaceous sacs (" Wimperkorbe,"
Schdt.), and therefore that the black cells oi Dercitus niger
might be ampullaceous sacs (Annals, 1870, vol. vi. p. 332) ;
but the result of more particular examination subsequently, as
given above, has caused me now to regard the latter more as
reproductive agents.
I have also alluded (Annals, I. c.) to the presence of ampullaceous sacs in Geodia gigas, Schdt. but on examining these
also again, now that I have become more intimately acquainted
with the composition of the cells in Dercitiis niger &c., I am
led to conjecture that they also may be of the same kind as the
latter, in which case, should I be right, we shall have an
instance in this sponge where both the globular crystalloids
and the cells occur together, and thence have to seek for the
ampullaceous sac under some other forai than that in Halichondria simidans (see Annals, I. c), not only in Geodia gigas^
but in Pacliymatisma Johnstonia and in Stelletta lactea &c.,
where there is nothing of the kind like the ampullaceous sac
of the Halichondria mentioned, so far as the larger size of its
cellules and peculiar grouping go. The ampullaceous sac with
;

—
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smaller and thus less-marked cellules may exist iu all but
as yet I have not been able to substantiate this.
Of course, after having been chied, it is impossible to make
out any thing in these cells so satisfactorily as in living ones
and hence, although such cells are present in great abundance
in their contracted state in the dried specimens of Geodia
gigas mentioned (measiu'ing about a 1000th of an inch in diameter and filled with a number of ceUules), liquor potassa^,
although it causes the cellules to run together into one homogeneous mass, does not yield any satisfactory demonstration
of a nucleus under the addition of nitric acid, nor is the cellwall well marked two points in which the cell of Dercitus
niger differs distinctly from the ampullaceous sac.
Hence the desirableness of examining these cells of G. gigas
in the recent state.
too often content ourselves with describing sponges as
well as other objects of natural history in their dried or dead
condition
and although this is the only way in which they
often come to us, yet we might as often repeat to ourselves
as well as to others under such circumstance the words of
;

—

We

;

Hamlet

to Horatio

:

" There are more thingrs in heaven and earth, Horatio,
Than are dreamt of iu yom- philosophy."

Too often the living state of such objects is disregarded
when we have the opportunity of adding this sine qua non to
Describing the skeleton or dried specibetter than making it a matter
and hence the want of general interest and
of mere cmuosity
comparatively little advancement which characterizes our
knowledge of this more than any other division of the animal
their natural history.

men

of a sponge only

is little

;

kingdom.
not, however, yet satisfied with my examination of the
of Dercitus niger and Stelletta aspera^ although partly
made in the living state for I cannot yet fully comprehend
the nature of the nucleus in respect of its large size, resemblance to an aqueous cavity, and indisposition to change its
appearance under the application of chemical agents.
In short, we have yet much to learn about this cell before
I

am

cells

;

we come

to its real import
meanwhile its notice adds another
feature to the Pachytragous Sponges, some of which possess
analogous elements, as the globular crystalloids or little siliceous balls in the Geodida, akin to which are the siliceous disks
;

while others
of a like natm'e in Stelletta discophora^ Schdt.
possess neither cells, globular crystalloids, nor disks, as Stel;

letta lactea.

;
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EXPLANATION OF PLATE

IV.

N.B. Figures 3, 9-11, and 17-19 .are all drawn to the same scale, viz.
l-24th to l-1800th of an inch and figures 4, 5, 12, V.i, 21, and 22, also
to the same scale, viz. l-Gth to 1-GOOOth of an inch, to shov? their rela;

tive sizes respectively.

Fig.

1.

Fig.

2.

section of a portion, natural size, showDercitus niger, n. var,
ing surface («), blaclc cortical layer (b), and body-substance (c)
presenting truncated ends of excretory canals.
The same, diagram section, much magnified, showing dermal
layer charged with minute spinous spicules («), black cortical
layer composed of cells (6), layer of trifid spicules (c), bodysubstance ((/) less densely charged with the triiid spicules,
together with minute tricurvate or bow-like spicules, and black
:

cells.

Fig. 3.

Fig. 4.

Fig. 5.

Fig.

G.

Fig.

7.

trifid spicule with minute dermal spinous (a) and tricurvate {b) ones, together with black cells (c), all relatively
magnified.
The same, dermal spicule, greatly magnified.
The same, tricurvate spicule, greatly magnified, on the same scale.
The same, black cell, still more magnified, showing large subcircular nuclear (?) body (rt), small nucleolar (?) body (6), minute globidar cellules (c), charged respectively with one or more
black or dark-browni granules, which collectively give the dark
colour to the cell, and the latter collectively the intense black
colour to the cortical layer d, separate cellule.
section of a portion, natural size, showStelletta aspera, n. sp.
ing surface (a), cortical layer (h), and body-substance (c), presenting truncated ends of excretoiy canals.
The same, diagram section, much magnified, showing dermal

The same,

;

Fig. 8.

Fig.

9.

:

layer charged with minute sub-bistellate spicules («), cortical
layer of cells (b), body-substance (c) charged with large acerate,
trifid, furcate, and minute stellate spicules, of which the former
are most aggregated towards the surface, where they are inclined
so much as to be almost horizontal.
The same, large acerate fusiform spicule; viewed from above,
a, real
straight ; but slightly curved when viewed laterally
length.
N.B. For convenience, this spicule has been drawn from that
point of view in which it appears straight, as the curved fomi,
when slight, is so difficult for an engraver to etch truthfully
:

make this easier, its sides have been drawn with a rule,
diminishing equally from the centre to the extremities, which
is not the case with this nor, indeed, with most spicules, which
diminish more abruptly towards the ends than in any other part.
These observations will apply also to the representation oi the
large acerate spicule in the next species.
The same, trifurcate spicule, lateral view a, real length.
The same, trifurcate head, of larger size, where the rays are more
b, central canal,
deeply furcated, end view a, end of shaft
bifurcating like the arms.
The same, dermal spicule, much more magnified.
The same, stellate spicule of the body, magnified on the same
also, to

Fig. 10.
Fig. 11.

:

:

Fig. 12.
Fig. 13.

;

scale.

Fig. 14.

three cells of the cortical laj'er, less magnified than
the same as those of Dercitus niger, only colourless, show-

The same,
fig. 6,

—
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ing large, transparent, subcircular, nuclear (?) body (o), small
nucleolar (?) body (h), minute globular cellules charged with
one or more colourless granules (c), sarcodal subfibrous trama
in which the cells are imbedded (rf), cavity of the same in which
the cell is situated (e), separate cellule much more magnitied

N.B. This figure

taken from

a portion of the sponge
and water, where the cellules
were much broken down and the nucleolar body appeared not
only to be nucleated itself, but to be in contact with the nuclear
is

which had been placed

cells in

in spirit

body.
Fig. 15. Stelletta lactca, n. sp. fragment of sandstone rock, showing three
portions of the sponge in the excavations made by Saxicavce
respectively {a a a), natural size ; dermal surface bearing minute
grains of sand [b), body-substance (c), black pigment lining the
cavities occupied by the sponge (d).
Fig. 16. The same, diagram section, much magnified, showing rounded
grains of sand adhering to the dermal layer («), dermal layer
densely charged with minute stellates (h), zone of trifid and
trifurcate spicules which have their heads in contact with the
dermal layer (c), body-substance {d) charged with acerate, trifid,
and steUate spicules, together with the sheaf-shaped bundles of
minute acerate ones.
Fig. 17. The same, acerate fusiform spicule, straight in this point of view,
but slightly curved when viewed laterally a, real length.
Fig. 18. The same, trifid spicule, lateral view a, real length.
Fig. 19. The same, trifid form with furcate extremities.
Fig. 20. The same, portion of body-substance greatly magnified, showing
the stellates (a), the sheaf-like bundles of minute acerate spicules (h), and the large acerate fusiform spicules.
Fig. 21. The same, stellates of the dermal layer, much magnified «, with
large body and short rays ; h, with small body and long rays.
Fig. 22. The same, sheaf-like bundle of minute acerate spicules of the
:

:

:

:

body-substance, magnified, on the same scale.

Paper in the ^Annals'' on Testudo
Dr. J. E. Geay, F.R.S. &c.

Rejily to Dr. Sclater's

II.

By

chilensis &c.

In reply

on Testudo chilensis &c., in the 'Annals'
470, I have only to observe that for the
accuracy of the habitat of the animals which I described as
coming from the Zoological Society, I am solely dependent on
the information which I obtained from that institution and

for

to Dr. Sclater

December 1870,

p.

;

in the case of the tortoise, I took particular trouble, as the

discovery of another tortoise in America was a matter of inThis being the case, whatever inaccuracy there may
be in the habitat is no fault of mine, but that of Dr. Sclater

terest.

and

his subordinates.

much to be regretted that an accurate record is not
kept of every animal as it is received by the Society, stating
how it was obtained, and giving the details of its habitat.
It is
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which is open to the inspection of the Fellows of the Society
and other scientific visitors, and should be communicated
especially to the person who is asked to give the name to the
animal to be inserted in the secretary's list of accessions published from time to time in the ' Proceedings.' As both I and
others are asked to undertake this office, to save the secretary
the trouble of determining for himself the names of the ani-

mals, I am often so dissatisfied Avith the habitat that I obtain
with the specimen, that, when I have sent an account to the
Society, I have more than once left a blank in the manuscript,
that tlie history of how and where the specimen was obtained
All this uncertainty
might be inserted by the secretary.
would be obviated if an accm-ate register, such as I have indicated, were to be seen at the Gardens. Such a register is kept
of all the specimens received into the British Museum ; and
as it is made at the time, any inaccuracy must be occasioned
by want of care on the part of the person who communicates
the facts.
Dr. Sclater will perhaps allow me, as an original member of
the Society, who has taken a great deal of interest in its management, to state that the histoiy of the specimens was formerly much better recorded when the secretary of the Society
was an honorary officer, and it could only have a claim to his

than it is now when we have a liberally paid secretaiy
with a number of paid subordinates under him.
but as
I consider the above a sufficient answer to his note
his paper contains other observations, I will make a few further remarks.
Early in July there were brought to the Museum three species of tortoises to be named, as is the usual practice with animals
They Avere particularly interesting to me, and
of that class.
On the 7th of July I sent to the
I asked whence they came.
Society a communication entitled " Notes on three Species of
Tortoises living in the Society's Gardens," in which I stated
that " there are at present living two species of land-tortoises
and one of a more terrestrial TeiTapin, which Mr. Bartlett
assures me pame dii-ect from Chili." One would have thought
that this statement would have exonerated me from the charge
of giving a wrong habitat to these tortoises, as I received the
account from a subordinate of Dr. Sclater, who, I was informed,
was absent on the Continent. As the paper would not be read
until its meeting in November, and as it contained a new

leisure,

;

species, I sent a short diagnosis of the species to the

'

Annals,'

that there might be no doubt as to the date of its publication,
leaving the details of the paper to be read before the Society.
Near the end of October, happening to turn over the paper

Dr. J. E.
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of Dr. Straucli on the distribution of tortoises, I observed, under
Testudo sulcata^ that that species was said to be found in various
parts of South America by D'Orbigny, Burmeister, and others,
and I had no doubt that they had obtained the tortoise which I
had described as Testudo chilensis. I sent a short note stating
how I had obtained the information, for insertion in the November Number of the 'Annals (see vol. vi. p. 428). At the
same time I sent the synonyma, with references to the works
in which they were described, to the Secretary of the Society,
with a request that it should be added to my paper which was
to be read on the 1st of November.
And there can be no
doubt that it was from the paper sent to the Secretary of the
Zoological Society and to the Annals that Dr. Sclater obtained all the information which appears in his paper in the
'
Annals for December. And thus it was that he found out
that the " new Chilian tortoise " had been " known to four or
five previous writers," who by-the-by confounded it with a
species with which it has no alliance, the one being a typical
Old- World tortoise, and the other belonging to a group peculiar to the New World, which Agassiz considers a very distinct
genus, under the name of Xerohates.
Upon the day (Nov. 30) that I received the ' Annals containing Dr. Sclater' s paper, I received from Dr. Sclater the
proof of my communication of the 7th of July ; so that if Dr.
Sclater was only urged by " the special interest which he
takes in the correct determination of the animals kept in the
Gardens of the Zoological Society of London," he had the
opportunity of correcting the erroneous information according
to his idea, which was sent to me by one of his subordinates,
in the original paper, either by informing me of the right
habitat and history of the tortoises, to insert in the paper,
which I would have thankfully acknowledged ; or he could have
made the correction in the form of a note from himself, as
editor of the ' Proceedings,' communicated under his own
'

'

'

'

'

name.
Scientific men ought to be much indebted to Dr. Sclater for
the trouble he has taken in writing to Dr. Peters, Dr. Philippi,
and others respecting the habitat of this tortoise, a kindof labomwhich he seems only to undertake after I or some other person
have described the species. Unfortunately my occupations are
so multitudinous that I cannot devote so much time to the
determination of the habitat of a single species which has so
extensive a distribution in South America but in this case the
trouble seems to have been thrown away ; for instead of having
only negative evidence, we have positive facts within reach
(and, indeed, the following statement given me by Dr. Giinther,
2
Ann.&Mag.N.IIist. Ser. 4. Vol.yii.
;

;
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to Dr. Sclater at the meeting of the
Zoological Society when the paper was read, and before Dr.
Sclater's paper in tlie 'Annals was put in type) proves that the
tortoises were obtained near Santiago on the coast of Chili.
" Hr. Weisshaupt, who brought a colDr. Gunther states
lection of Chilian animals, stated that he was in the habit of
collecting personally live specimens on or near the sea-shore,
about twenty miles soutli of his place of residence, and that
he obtained the tortoises brought by him on one of these excursions.
He was asked by me to obtain more specimens,
live or dead, together with lizards and frogs, which he may
meet with at the same time. I mentioned this already at the
meeting of the Zoological Society on November 1st."
These remarks apply equally well to the observations on
Ateles Bartlettii.
I have only to observe that I considered
Ateles variegatus of Natterer, figured in Reichenbach's Atlas,
figs. 15
16, to be the same ?i% Ateles melanocJnr of Desmarest.
But it is very difficult to make out the species of this genus
from short descriptions, and I must leave the question to be
but I consider that I have done
settled by future zoologists
good service in figuring so fine a species only remarking that
it is the Secretary of the Society, and not I, that is responsible
for the colouring of the plates, as they were not even submitted
to my inspection before publication but in this case it is very
like tlie specimen
and Herr v. Pelzeln's observation shows
that the A. variegatus of Xatterer is a very variable species j
for he says that in some specimens the yellow is continued over
the upper surface of the limbs, of which there is not the
slightest indication in the male which I described
and I
could not procure from the Society any habitat for the female,
which I am now informed came from the Hon. A. Gordon,
who obtained it from the upper part of the Caura river, a
southern confluent of the Orinoco.
In this case I am charged with two faults.
First. I have named as a new species a monkey which Dr.
Sclater thinks was named and very briefly described thirty
years ago, in a miserable compilation but I do not think that
he has proved his case and surely he should not complain of
a person giving a new name to a species already described
for in the very paper in which he makes the charge he has
given a new name to a tortoise which I had described and
named T. chilensis, because he has a theory, founded on negative evidence, that, though the specimen came from Santiago,
it is not a native of Chili, and therefore he proposes to call it
T. argentina, in case his theory should prove correct
and I
think I have shown that there is no likelihood of the new name

which was communicated

'

:

—

&

;

—

;

:

;

;

:

;
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"
being required. He has given the " temporary denomination
of Ganis lateralis to a jackal which is evidently the Canis
adusta of Sundevall he is even doubtful of this case himself,
but fears that he may lose the opportunity of naming a species.
Again, if the monkey is really Ateles variegatus of Natterer,
why did not Dr. Sclater make the requisite coiTCction when
I described and figured it in the Proceedings of the Society
in 1867 ? especially as he says it was described, in 1842, in a
" most ordinary book of reference."
Secondly. I have done wi-ong because, having received the
specimen oi Ateles^ which agrees in all respects with the specimen described as A. Bartlettii^ except in being white where
that species was yellow, I did not name it as a new species,
but, finding that one specimen was a male and the other a
female, I was willing to believe that they were sexes of the
same species, or at least to wait to consider it otherwise until
more specimens were submitted to my examination. Dr.
Sclater says that it is not like the female at Vienna, and
therefore it is not a female of A. Bartlettii.
Even if it is not,
may it not be a variety of that sex ? At any rate, I am not
willing to give another name, which Dr. Sclater is perfectly
at liberty to do if he thinks it necessary.
This rage for giving names to doubtful species is the great
bane of what is called zoology, and is destroying the scientific
part of the study, reducing it to mere names instead of knowledge of the things, and is liable to all manner of abuses.
Thus one of the royal princes brought home a deer from
that general entrepot Singapore, and presented it to the Gardens and Dr. Sclater, in great haste (not even waiting until
the horns had been properly developed), has briefly described and named it Cervus Alfredij in a genus already
shell-dealer has a large
overloaded with nominal species.
number of specimens of Cones, evidently the young of much
larger species, which have not yet arrived at their proper form
or colouring, which are not saleable, and describes them and
other abnormal specimens of common shells as new species,
thus rendering them valuable in the eyes of some collectors,
as being the tyj^es of species described in the Proceedings of
the Zoological Society,' they conceiving that the Society
thereby gives authority to the assertion of their being new
;

'

'

;

A

'

species.

Some

day, and I hope soon, such species must be erased
lists, which they now uselessly encumber, or they
will render the science unworthy of the name
Dr. Sclater objects that in my short notice of the species I
simply say " received " by the British Museum. As a Fellow

from our

2*

—

;
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of the Society, jealous of its scientific reputation, I thought it
better than saying that " the British Museum has just purchased from the Zoological Society the dead body of an animal
which was for some weeks living in their Gardens," which
would have been the truthful statement and it appears that
Dr. Sclater was himself ashamed of this statement; for he says
that it was " sent " to the British Museum, without saying that
it was sent for its specific name to be determined, and for pur;

But all the animals which the Museum receives from
the Zoological Society (established for the cultivation and
and when the
extension of zoological science) are purchased
Society was badly off for funds, this was a fair source of income, of which I do not complain.
chase.

;

Additional Evidence of the Structure of the Head in
Ornithosaurs f'om the Cambridge Upper Greensand ; being

III.

The OrnithosauriaJ'
By Harry G.
a Supplement to
Seeley, F.G.S., Assistant to Prof. Sedgwick in the Woodwardian Museum of the University of Cambridge *.
'
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the anterior end of the snout and the back of the braincase belong nearly all the fragments of Pterodactylian skulls
hitherto collected from the Cainbridge Upper Greensand
and although the snouts are numerous, they never extend
backward beyond the denticulate part of the palate or to the
while the back ])art of tlie head never reaches
narial apertures
so that the
so far forward as to include the frontal bones
great middle region of the skull, the seat of the orbits and
nares, which transforms its characters Avith successive groups
;

;

And
in reptiles, mammals, and birds, remains unknown.
before the general structure of the head can be illustrated by
detailed comparisons in this Cretaceous Ornithocheiroid family,

we must

leani the condition and form of the bones called
vomer, palatine,

frontal, nasal, lachrymal, maxillary, malar,

pterygoid, postfrontal, and the proximal end of the os quadratum. And if one were a believer in the old morphological
doctrine that a like conforaiation of bone in extinct and living
animals warrants the presumption of their having had a like
grade of organization, it were hard, with these Ornithosaurian
snouts before us, and all the vertebrate province assembled,
for us to seek their similars from, to pronomice a sure judg*

Communicated by the Author, being the first part of a paper read
Cambridge Philosophical Society, May 30, 1870.

before the
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ment on their kindred ; for there is no snout among living
animals like the Pterodaetyles'.
Even the extinct animals
which are already known manifest no signs of kindred. If
among the Teleosam-ia a like progressive enlargement of the
first three teeth and then a narrowing of the jaw is seen to
show again a character of many Omithocheiroid jaws, it is
but a solitary resemblance and the Teleosaur's snout, with
its terminal single nostril, is in no other way a counteii:)avt.
If Ichthyosauria as invariably have the nostril far back
from the end of the snout, it in no other way resembles Pterodactyles' for the premaxillary bones are separate and dense in
tissue, and have no sockets, but only a simple groove for teeth.
If, in triangular dagger-shape and bone-texture, some of the
species recall birds, still birds have no teeth, even the immature parrots showing but evanescent enamelled specks ; while
other species end their jaws in a bulbous truncate way, which
among birds is never seen. And if we seek for a denticulate
jaw among lizards, we shall not find the bird-like elongation
of snout, or its Teleosaur-like widening or flattening of palate,
and not typically socketed teeth. Yet to birds (and lizards) it
approximates best, but in such obscm-e ways as to stand apart
with an individual isolation which would admit of its kindred
being reptiles, or mammals, or birds, without amazement to
the osteologist.
It is not a nose that leads.
Similarly, if only the back of the skull had been found, it would
have been more a matter of scientific taste than of scientific fact
to have said whether it showed stronger similitude to toothless birds like the heron, or a toothless mammal like Myrmecophaga or the foetal Orycteropus'^ Therefore to one who would
consider these Cambridge exuviae in the old moi-phological
way, estimating the affinities bone by bone and adding them
together to get the total affinity, there is room for considerable
doubt and justifiable difference of opinion about the restoration
of the head and its resemblance to that of other animals.
I have now an opportunity of lessening that doubt by the
discovery of the frontal bone. (PI. II. fig. 1.)
The specimen is referred to an Ornithosaurian because it
possesses the peculiar thin, dense, and smooth bone characteristic of the class, which has been found in no other fossils
of the Cambridge Greensand and it is identified as the frontal
bone because it resembles the bone so named in certain reptiles, birds, and mammals, and is not like any other element
The fossil is broken both in front and beof the skeleton.
;

;

.

;

* The occipital condyles are not preserved with the adjacent bones in
Cambridge fossils, and the auditory region is filled with phosphate of

lime.
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hind, but is free from investing phosphate, and so shows both
the external and cerebral surfaces. Externally (fig.l) the part
preserved is straight from front to back, with a mesial groove
which deepens as it extends anteriorly, so that the two lateral
halves of the bone are convex, the anterior groove apparently
The
existing to receive the nasals or premaxillary bone.
outermost lateral parts of the frontal are flattened and directed
dowinvard behind, where they widen so as to be inclined
they look ujjward,
to each other at nearly a right angle
outward, and slightly forward, rounding into the upper part of
The extreme length of the specimen is 1^ inch.
the bone.
Owing to breakage, its greatest width from side to side is at a
quarter of an inch from the hinder termination of the bone,
where it measures f inch and then it contracts from side to
side in a parabolic curve, wliich in passing forward approximates nearer to the u]iper surface of the bone, till the width
the bone is \^-shaped at
at the anterior breakage is f inch
the broken end in transverse section.
The external surface shows two or three impressed lines
;

;

;

parallel to the mesial groove.

Seen from the side (hg. 2), the slightly concave inferior longitudinal outline of the bone is nearly parallel with the straight
superior longitudmal outline, the de]jth of the bone from above
downward in front being more than ^ inch, and the depth behind
The concave lateral outline seen fi-om above
being y^ inch.
(already described) in this view runs diagonally from the
The
front u]iper comer to the back lower comer of the bone.
long triangular posterior part above this line is the lateral
region of the frontal already referred to as bent downward.
The anterior subtriangular part below the line is concave
from back to front, and concave from above doA\Tiward in
front, where the two sides of the bone meet at the base so
In the
as to form in transverse outline a V-like shape.
anterior part of this concave area are two small oblong perforations for vessels.

Seen from below (fig. 3) the surface divides into three distinct
(1) the two external concave strips last referred
to, which widen and converge in front. Within these there is
(2) a long triangular smooth area with slightly concave lateral
margins. The area is slightly concave in length, and deeply
concave from side to side. Anteriorly there are in it two large
,

portions

:

—

ovate perforations for the passage of vessels posteriorly the
margins are flattened, so that the shai-p lateral boundary
And (3) this median ti-iangular area is
is there obliterated.
excavated behind by two semicircular cavities, making it
spear-shaped the cavities are divided by a median smooth
;

lateral

:

;

the,
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space more than § inch wide ; they extend some distance
forward into the bone
one is excavated for f inch
each
Seen from behind, their
measures ^ inch from side to side.
outlines are triangular thej are lined with smooth dense bone,•

;

;

tissue.

A

Such is this remarkable fossil.
fi-agment of a second
specimen has been placed in my hands by the com'tesy of
M. R. Prior, Esq., of Trinity College; but as it displays no
new structm'e, I merely mention that it indicates a bone twice
as large as that just described, and is perforated on the underside by foramina which are enormously large in proportion,
and which are accompanied by many small accessory foramina.
On the underside of neither specimen is there any
indication of division into separate frontal elements, though
externally both show indications of median lateral division.

Now as to the significance of the bone.

Its outline recalls the

bone of Crocodiles (PL II. fig. 4).
I figure for comparison the frontal bone of a Crocodile from the upper part of
frontal

the Tertiary series in the Isle of Wight, Crocodilus Hastingice.
Externally the Greensand fossil differs in the deep median
groove, in the smooth unpitted surface, and chiefly in the lateral parts being directed downward, while in Crocodiles the
lateral parts are directed upward.
In the Oniithosaur the
bone is proportionally longer and the cerebral part being
broken, the resemblance is not so close as it seems to be.
On the interior aspect the concave lateral parts of the Ornithocheirus are seen to be represented by similar but deeper
concave regions in the crocodile (PI. 11. fig. 4) for they are
the upper and inner boundaries of the orbits.
Between them
is a similar triangular concave area, less well-defined anteriorly in the crocodile because the orbital margins do not
But here the resemblance ends
converge and meet in front.
for when the bones are compared posteriorly, the crocodile
shows no sign of the remarkable excavations seen in the
;

;

Omithosaur*.

Among

birds the form of the bone is approximated to more
fig. 5).
There is externally the same smooth
surface, the same sort of downward direction of the hinder
lateral parts, sometimes the same antero-posterior straightness
closely (PI. II.

These latter characters are not well
Gallus domesticus, and might be better

and mesial depression.
seen in the

common

in other birds
yet, as the most accessible tyjje, I
here contrast (PI. II. fig. 5) the inner side of the frontal bones
in that animal with what is seen in our fossil^ premising that,

matched

*

;

In serpents the frontal covers in the cerebral hemispheres in

front.
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as the fossil is broken behind, this comparison does not determine exactly the resemblance and difference between the
bones. The lateral orbital spaces are larger and better-marked
in the bird, and similarly approximate mesially ; but while in
the Inrd the eyes abut against the front of the brain, in the

Omithosaur they are removed further forward, and consequently the triangular space which comes between and behind
the orbits in Oniithosaurians is in front of them in birds
and
in these animals the bone which I have previously named the
ethmoid bone (the orbito-sphenoid of Prof. Owen) is of such
shape as would fit on to that space. Finally, the frontal of the
;

is largely excavated behind to cover the cerebrum.
From
divergence of the excavations in the Ornithosaur frontal, it
is clear that they are not for the cerebrum, but for the olfactory
lobes in front of the cerebrum, which lobes, when developed,
are commonly divided.
And if any one will compare the
figure of this bone here given with fig. 3, pi. 11 of my book on
the Ornithosauria, where is shown the suture of the parietal
bones from which the frontals have come away, it will be
evident that a considerable piece is wanting from the back of
this frontal bone, which, like the bird's frontal bone, is thereby
proved, when perfect, to have partly, if not largely, covered
the cerebnim.
Here, then, with much and close resemblance
to the bird, are substantial differences, in an enormous and
unbirdlike development of olfactory lobes (with seemingly a
covered channel for the olfactory nerve, rare among birds),
in evidence of a largely developed and backwardly placed
ethmoid and more anterior orbits. Still the resemblance to
birds is a true coincidence of functional plan up to a certain
point, and altogether different from the resemblance to the bone
in the crocodile, which in this point is the most like of

bird

tlie

reptiles.

If the bone be compared with the frontal of mammals, probably the bird-like rodents, such as the guinea-pig or rabbit,
offer the closest similarity of fonn
the rabbit is to be prefen-ed for comparison.
But here, though the general form of
the bone would be sufficiently Hke to admit of comparison, it
will be seen that the eye is situated altogether at the side of
the fore part of the cerebrum and large olfactory lobes, which
extend between the orbits
and then the condition of the
softer parts of the ethmoid is ver}' different from and not comparable with the condition of the ethmoid in birds, and unlike
any known condition in Omithosaurs. In the interior of the
cranial ca^nty of the rabbit, the development of the olfactory
lobes comes much nearer to the omithosaurian than any thing
:

;

seen in birds.

Yet

olfactory lobes are as

much

a feature of

the
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and lower animals as of mammals only in the reptile*
they are not closed-in in front by bone, while in mammals
they are. But in no sense, except in form, can the olfactory
lobes of this specimen be called mammalian for they obviously
never sent filaments direct to supply the olfactory sense, but
apparently forwarded the olfactory nerve in a closed tube.
Thus in not passing through the ethmoid, but through the
frontals, the olfactory lobes approximate towards birds', but
difier from all bii'ds', so far as I am aware, in their great size.
I conclude, then, that the frontal bone under consideration
is only closely comparable with birds', and that it diverges
from birds' in ways which are not paralleled in other animals.
Elsewhere I have described and figured all the cranial
structures of Ornithosaurians which theWoodwardian Museum
contains t; and I propose now, with the notice of an additional
imperfect bone which may be the maxillary, to point out exactly how much is known of the Ornithocheiroid brain and
skull, and how they resemble and differ from those of other
animals only remarking that the results arrived at can be
but of a general nature, since the specimens are few, imperfectly preserved, of different sizes, and obviously belong to
two or more genera, each bone perhaps pertaining to a different

reptilia

;

;

—

species.

First, then,

to reconstruct the brain.

The

materials are

a transverse section of the brain-case in front of the optic lobes,
a natm-al mould of the upper part of the brain showing the

form of the cerebrum and part of the cerebellum, and an indication of the optic lobes on the under surface, an ethmosphenoid bone apparently closing in the brain in front, and part
of a frontal bone closing the brain in above so that, with very
unimportant and small parts, the stnictare of the brain-case is
;

now known.
I suppose the form of the brain-cavity to indicate with approximate accuracy the form of the brain, in which case the
Pterodactyle's brain must have been very like what is here
drawn (PL II. figs. 6, 7) for in only one or two points is
the cerebellum may be here made
there likelihood of error
too long, and the depth of the cerebrum may be made too
little
for there is evidence that it is nearly as deep as it is
;

:

;

long.

When the brain is seen from above (fig. 6) there is no difficulty in recognizing it as an evident modification of the avian
outline, chiefly remarkable for the enormous size of the cerebral
and olfactory lobes, and the small size of the cerebellum, by which
,

* Serpents not excepted.

t
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that organ shrinks away from the optic lobes.
Still the differences are only of proportion of parts, and not peculiarities
of arrangement.
But Avhcn the brain is seen from the side, it
shows characters which are altogether peculiar to it, in the
development of the under part of the cerebrum, by which that

part of the brain attains a larger size than any thing seen in
birds, and more in accord with the highest mammals than
with other animals.
Here, of course, the question arises, Is
it certain that the parts have been con-ectly determined (in
dealing with such material the question is inevitable), and
that what have been called optic lobes are not lateral lobes
of the cerebrum, so that, after all, tlie animal may be a mammal ? I can only reply that Avhen the Pterodactyle's skull is
compared with the bird's skull, the correspondence of the parts
called optic lobes is very close.
They are sunk deep into the
alis})henoid and squamosal bones, so as to be covered by the
thinnest possible film of bone externally, as in birds
a sharj?
bony ridge divides them from the cerebrum, as in birds they
are as prominent and subhemispherical as in birds, and they
are situated almost as in birds
while I fail to find this bony
definition of outline in the encasement of the similarly placed
part of the mammalian cerebrum
so that I have no doubt at
all that these parts of the brain are accurately described by
the lettering in the description of Plate II.
Eveiy facility is
offered at the Woodwardian Museum for the examination of
the specimens.
And the conclusion which follows from the facts detailed is
that these Ornithosauria, while having a brain moulded upon
the bird-type, attained to a condition of cerebral develo})ment
which would raise them, so far as evidence from the brain
went, above birds.
In fact, this brain, if brain-fonn is worth
any thing in classification, proves that these animals must take
rank immediately above birds, in the same natural group with
;

;

;

;

them.

Now

it

will be attempted to reconstruct the Ornithocheiroid

this brain was lodged *
and to this end follows
a description of what may be regarded as the maxillarv' bone.

skull in

which

;

(PI. III. figs. 1, 2.)

Like

all

triangular

Pterodactyle bones,

squamous bone,

flat

it is fractured.
It is a subexternally in antero-posterior

direction, perfectly smooth, and very slightly convex from
above downward, If inch long at the palatal border. Above
this fractured border is an impressed area less than ^ an inch
*

The

best general restoration of the Oraithosaurian skull is Prof.
pi. 27 of his memoir in the Palaeontographical Society's
for 1851.

Owen's, given in

volume
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wide, margined above by a convex line most impressed behind, and showing at intervals foramina like those seen on the
maxiUary bone of many of the lizards. In front is seemingly
the lower and back part of a perforation which, on the hypothesis of the bone being maxillary, would be the left narial
vacuity, showing on its inner side an impressed ovate space.
On the upper part of the posterior lateral margin is an angular
notch, which may be merely due to fracture or may be the
anteorbital or middle hole of the skull. The least distance between these notches is about f inch. Internally (lig.2), between
the sides, the bone is convex and rapidly thickens from little
more than card-thickness at the palate to nearly f inch at a
Externally at about this
height of 1^ inch from the palate.
height the bone rounds upward and inward for a quarter
of an inch, and then is truncated, with a small piece of rough
surface which looks obliquely outward and forward when the
external surface is vertical.
On this surface and on a truncated continuation upward of the narial boundary may have
rested the nasal bone.
Putting the several known bones together, they appear to
indicate a cranium of such a form as is here drawn (PL III.
fig. 3), the light parts only being known, and the shaded parts
put in to complete the outline. Certain black lines running
through the shaded parts indicate possible boundaries of
bones.
In completing the outlines I have rather followed the auFor inthority of German specimens than my own ideas.
stance, behind the orbit and between the frontal and squamosal
is a four-cornered space, representing the region in which the
The
postfrontal bone should be applied to the brain-case.
diminutive representative of this bone is apparently seen in
many natatorial birds, such as the goose, between the frontal,
squamosal, and alisphenoid bones and in the immature struthious skull Mr. Parker's researches have made its existence
evident.
In birds the rudimentary bone has no other connexion ; but in German Ornithosaurians it is usually of a triangular form, and sends one limb to the quadrato-jugal bone.
And this is a point in which all birds differ from Ornithosaurians for, from the downward direction of the quadrate
bone in birds, the qviadrato-jugal and malar bones are removed
from all relation with the bones of the upper part of the
head.
Yet seeing that in the Cambridge Omithosaur the
quadrate bone had an articular comiexion with the skull, it
is inconceivable that the quadrato-jugal should have had a
But if the postwide union with the postfrontal bone.
frontal bone is obliterated, and the quadrato-jugal and malar
;

;

;
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bones reduced to a rod which unitr-d tlic distal end of the
quadrate hone with the ]);ilatal margin of the maxilLary bone,
then thei*e would be nothing to distinguish that part of the
Ornithocheiroid skull from the bird's skull. And hitherto no
evidence has been found of the existence of either this bone or
the malar in Cretaceous genera.
In another point of some importance there is a lack of evidence no trace has been found of the existence in Cambridge
fossils of the middle hole of the skull between the orbit and
narine
and as the perforation docs not exist in the Ornithosaurs Ptarodactyhis longicollum and P. Kochi, I have not
outlined it in the diagram.
:

;

So that, to state the case of these Omithosaurs separately,
on the evidence at present known, it is found that the only
points in which the skull differs from that of birds, are in the
vertically expanded quadrato-jugal bone and the apparent
expansion of the ethmoid to close in the front of the brain.
Yet these characters, though minor in kind, are a wide divergence from birds, the latter one being seemingly unparalleled
among Vertebrata, and the former implying an expanded
squamose malar bone, and probably a developed postfrontal.
Therefore there is reason to anticipate that in these bones
Cambridge Pterodactyles Avill be found to approximate towards
otlier Ornithosaurs, and, like them, to diverge from birds.
It
may then be appropriate to examine into their bearing on the
animal's
In the

affinities.

figures,

there

judged from published
no absolutely conclusive evidence in any
Pterodactyle Avhether the malar bone has a distinct existence
it might even be united to the maxillary, or, with less improbability, to the quadrato-jugal.
Perhaps the strongest
first

place, so far as can be
is

evidence for its separate existence is offered by the Cambridge specimens, where the quadrato-jugal appears to form
part of the basal margin of the orbit, and clearly receives
a bone in front which must also have entered into the orbit,
while apparently nearly the whole of the maxillary is occupied in forming the back of the nostril, and there is no
reason for suspecting that it extended back to the orbit
so that the existence of a separate malar bone is highly proAnd although no one can be more convinced of the
bable.
fallacy of reasonings founded on imperfect knowledge of facts
(the arsenal of erroneous ideas), I think that the existence of
this malar bone may, on the evidence, be assumed.
It is evident, then, that by the existence of a quadrate and
quadrato-jugal, these animals differ from mammals, where
sometimes, as among ruminants, the malar unites with the

;
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(downward and forward process of the) frontal behind the
The malar bone by itself,
eyes, and completes the orbit.
if distinct, might be compared to the mammalian malar.
In lizards malar, quadrato-jugal, and postfrontal bones
but their relations are difFerent from what is seen in
Ornithosaurs.
The lizard quadrate is commonly vertical, and
the quadrato-jugal is attached to its proximal end, while the
orbit is completed after the mammalian plan by the (post-)
frontal and malar, and the quadrato-jugal does not penetrate
the sutm'e between these bones, as it does in Ornithocheirus.
In Crocodiles there is still the same series of bones, with
but they do not
the malar and quadrato-jugal squamous
come near to Pterodactyles for the quadrate is directed backward, while in all Ornithosaurs it is directed forward and
the quadrato-jugal, although attached throughout its length to
the quadrate, does not enter into the orbit, but into the temporal fossa, and it cannot be said similarly to divide the postfrontal and malar bones.
In the Rhynchocephalia, typified by Sphenodoriy there is but
one bone between the maxillary and the vertical quadrate
and that bone Dr. Glinther names the malar. But at the back
of the orbit the postfrontal and malar bones are separated by
a bone named by Dr. Glinther the quadrato-jugal, which
meets the squamosal behind, but is entirely separated from
the quadrate bone; so that among none of the types which are
correctly called reptiles is the resemblance to our Ornithosam'ians very close.
In birds it is certainly more distant, owing to the rod-like
form which these bones take but if the bones had assumed a
squamous character, and united with the upper boundary of
the orbit, the skull in these matters would be essentially avian.
Accordingly, with such wide divergences from all other animals, coupled with its own peculiar characters dependent upon
the forward direction of the quacbate bone, and the uncertainty
about the precise condition of the bones in Ornithocheiridte, I
find a difficulty in arriving at any more definite conclusion
than that the general relation of these bones is more like what
is seen in reptilian types than among birds and mammals.
But in no reptile is there a similar condition, and perhaps the
nearest reptile type is Sphenodon.
No Ornithosaurian hitherto figured displays the true structure of the palate.
The most instructive specimens are those
figm-ed in the well-known memoirs of Goldfuss and Quenstedt.
And as Prof. Quenstedt's description of the skull in his Pterodactylus suevicus makes known some points which do not appear in Von Meyer's general account, I translate what is said
exist,

:

;

;

;

—
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Ueber Pterodac-

:

5 inches 10 lines (Paris) long, has suffered

somewhat through pressure, and might therefore be considered
inferior in some respects to that of [P.] crassirostris.
Also
all the teeth have fallen out
I have vainly endeavoured to
;

noteworthy that the points of several
of the teeth appear to be cut off. The fang and crown can be
recognized and the enamel is not in ridges, but only in wavetrace their alveoli.

It is

;

like folds.

"

The lower jaw, 4 inches 5 lines long, displays the lower
way hitherto unequalled. The symphysis alone
measures 1 inch 8 lines, and is 6 lines wide behind. The
symphysis proves how accurately Miinster has expounded the
sm-face in a

lower jaw.
Its surprising resemblance to the upjjer beak of a
water-fowl was calculated, however, to lead any one to Wag-

There is no trace whatever of
and no nerve-pores, found so nu-

ner's different interpretation f-

a suture in the sympliysis

;

merously in birds, can be seen at the foremost extremity.
The indents fm-ther back appear to be chiefiy due to pressure.
transverse section shows clearly that the whole symphysial
region is parallel to the upper surface.
The part which is
arched over is made up of several elements, although it is difficult to obtain a true conception of tlicir outlines. In continuation of the dentary bone (1) lies the superangular bone (4),
with the angular bone (2) continuous with them on the inside.
The thickened articular bone, at the proximal end, cannot be
mistaken
its small hindmost continuation was somewhat
larger in the living animal.
Although one fancies one sees
the hollow of the articulation, it is to be presumed that it did
not lie on that side, but underneath, on the side which is
averted from the eye.
" The upper jaw, again, has in front very much the form of
a beak but, unfortimatcly, the anterior end has suffered from
a forcible twisting. Tlie bone is therefore seen from above in
front and the fiuther back it goes the more it is seen from the
side.
The nasal bones are well defined, and as the front end
of the bone near them is perforated like the lower jaw, it
seems as if the entrance to the nostril had been here, as is the
rule with birds.
In that case the aperture, which occurs fully
2 inches behind the extremity of the jaw, would have nothing
to do with the anterior nares. In the forward part of this hole
lie two bones, similar to each other (16), which become thinner
further back
they are the vomers. On the hind part of the

A

;

;

;

:

* 4to (Tiibingeu), 18oo, pp. 38-40.
t Akademie z\\ Miiucben, vi, p. 156.
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nasal bone hangs down a triangular bone (2), which recalls to
mind in a lively way the lachrymal bone in birds. But
as there is a very strong process (19) of the jugal bone rising
up towards it, the eye-hole may perhaps have been thus closed
in front.
The skull then would have had three holes, as was
first so excellently demonstrated by Goldfuss
the nostrils,
supposed to be isolated in the anterior end the middle, elongated, triangular hole ; and the cavern of the eye. This latter
is well defended on the hinder side by an elevated ridge of the
frontal bone.
I could not find the sclerotic circle of the eye
in it
but several bones, which I have exposed as much as
possible, are lying scattered in the eye-hole, as follows
the
slender bone at the top (6), which is prolonged under the
lachrymal bone, may be the sphenoid the two triangular
bones (25) are the pterygoids in front of them lies a similar
bone with three concavities (22), which from its position is to
be regarded as the palatine bone.
sure foundation is found
in the uncommonly strong quadrate bones (26) the left one is
still in its natural position, but the right one lies in the hollow
of the eye, with its articular surface facing the process of the
jugal bone.
The head measures only 4 inches from the articular surface of the left quacbate to the extremity of the beak ;
and one is therefore led to suppose that the lower jaw must
have projected somewhat more than the upper jaw. The
occiput, however, extends backward in a remarkable median
crest, which has not previously been figm'ed in any species
it might easily be overlooked, from its thinness
but its existence cannot be doubted. Including it, the whole length of the
head amounts to 5 inches 10 lines. Above it lies a fractured
bone, which can only be interpreted as the parietal bone.
As
the head has also suffered somewhat from the twist already
mentioned, one is also able to see at the upper margin fractured pieces from the right side.
At first I thought of exposing these also, but now think it more prudent to leave them
alone for the present."
I have reproduced this passage because the specimen to
which it relates shows the bones of the palate better than any
other species, and not because Prof. Quenstedt's interpretation
seems to me accurate. The numbers upon the bones in the
figure are those used by Cuvier
but I would suggest the following modified interpretation, as in accord with the fuller
knowledge gained since the monograph was written. If the
small anterior depressions are correctly identified as nares,
about which I entertain no doubt, then the bone marked 3
is evidently the nasal. This identification is probable, because
the teeth are limited to the extremity of the snout, and entirely
:

—

;

;

:

;

;

A

;

;

;

32

Mr. H. G. Seeley on

the Structure

of

from which circumstance the inference
;
be made that the premaxillary bone did not extend far
backward, and formed the front of the nostril so that, with
the toothless maxillary forming the side border, the nasal
bones might well close it behind.
The bone marked 7,
though named frontal in the text, would, from the number,
seem to be intended for the parietal it appears to me to correspond in function, by making the upper border of the orbit,
with the frontal bone. The bone 8, evidently intended for
the supraoccipital, seems to me, both from the figure and a
cast of the original specimen, to be the entire side of the
cerebral region pressed flat.
I should interpret it as consisting of the parietal bone in the upper part, and of the
squamosal in the loAver part, which gives attachment to the
quadrate and malar bones.
The little bone (23) just above
the proximal ends of the malar and quadrate, is probably
intended for the squamosal from the analogy of all other
Ornithosam'S and lizards, I should rather name it the postfrontal.
And with regard to the palatal bones, if they in any
way resemble those seen among birds and lizards, they must
certainly have a different naming from that detailed.
I think
the bone 22, regarded as the palatine, would be better identified as the lachrymal.
The triangular bones (25) may well
be the pterygoids, as Quenstedt names them. The angle of
the triangle at one end of the long side Avould meet the quadrate one of the short sides of the bone would unite mesially
with the similar side of the other pterygoid bone and both
"\AOuld have their other short sides looking backward, while
the angle at the other end of the long side would meet the
palatine bones in front. Considering the position of the latter
bones in birds and reptiles, I have no hesitation in identifying
the long slender bones marked 16 as the palatine bones.
The small bone (6) named sphenoid I should rather identify
in front of the nares

may

;

;

;

;

;

as the right quadi-ato-jugal.
This interpretation enables

me

to offer a restoration of the

Ornithosaurian palate (PI. II. fig. 8), which can only be reconstnicted on the basis of the bird's palate ; for the form and
relations of the pterygoid and palatine bones are very similar
to what is seen in many natatorial birds.
It will be impossible, on comparing the figures, to discover
any character, in which the Ornithosaur cannot be paralleled
by birds, which would separate it as more than a different and
not distantly allied genus, both the forms and arrangement of
the bones being paralleled in many natatorial birds.
Yet too
much stress must not be laid upon these important characters
in the way of affinity, because lizards also approximate to-
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wards birds in the plan of their pterygoid and palatine bones,
though there is nothing so typically bird-like in their form,
arrangement, and proportions as in the Cycnorhamphus.
Another point necessary to a knowledge of the skull is the
composition of the lower jaw. And although only the dentary
and articular ends are known in the specimens from the Cambridge Greensand, I propose to examine how much they really
make known. First, there is the dentary bone, which never
shows any indication of being composite although numerous
specimens have been examined, there is never the slightest
trace of a median suture.
The bone, in the only example
which is at all perfect*, has the palatal surface much longer
from back to front than the inferior surface, the dentary bone
being comparatively small, not extending further back than
do the teeth, and being underlapped throughout the greater
part of its short length by other elements of the lower jaw.
There is no direct evidence whether any of the Greensand
species had the bone prolonged backward beyond the sym:

physis.

The

largest fragment of the articular

end

at present

known

(Woodwardian Museum, J. C. 12. no. 1) has been figured by
Prof. Owen in his Monograph on Pt. simus, published by
the Palgeontographical Society, 1860.
It is broken in front,
and shows on the upper part of the inner surface an area
from which a bone has come away. This bone, which did
not reach up to the superior border of the jaw, I think
may have been a backward process of the dentary element.
From front to back the exterior surface of this portion of
the jaw is convex, and the interior surface concave (as much
so as is usual among water-birds), suggestive of a median
approximation. Another and small fragment (Woodwardian
Museum, J. C. 12. no. 4) exliibits another sutural surface,
which demonstrates that a straight suture, parallel to the
inferior margin, and looking obliquely outward and upward,
divided the lower angular bone from the upper surangula?bone the angular bone is the broadest from side to side ; it
is flattened underneath
and a concave channel runs along its
inner sm-face from behind forward the sm'angular bone is much
the deeper from above downward, especially on the exterior
surface, and some distance in front of the articulation it is
compressed from side to side so that while the limit of the
bones is only marked by a slight groove externally, internally
the strong projecting ridge of the angular bone gives the surangular an appearance of being deeply excavated.
This bone
:

;

;

;

*

Ann.

Ornithosaiiria, pi, 12.

& Mag. N. Hist.

Ser. 4.

fig. 1.

Vol. vii.
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contributes the anterior boundary to the articular surface for
The articular bone in its anterior part rests
the quadrate.
upon the angular bone, but behind the articulation the speci->
men is fractured. In passing backward the depth of the jaw
becomes much less as it nears the articulation ; here the bone
widens and extends inward precisely as in birds the heel
behind the articulation is of varying length and form.
In every respect this structure is like that of a bird*, if we
except the want of evidence of the existence of the opercular
bone but as it is possible that the interior surface which I
have attributed to the dentary bone may be for the opercular
:

;

bone, the correspondence may be more perfect than I have
supposed it to be. If there were only four elements in the
lower jaw, the whole arrangement would be very like that
seen in turtles.
If, now, we endeavour to form a conception of the Ornithocheiroid head in its structural resemblances to other animals,
we see that the entire skull, so far as known, is formed after
the manner of birds in every region, except in the malar,
quadrato-jugal, and postfrontal bones, which, though of the
reptile type, are not similarly placed in any reptile, and must
therefore be regarded as an Ornithosaurian modification of
tlie bird's skull.
The lower jaw may be Avian or Chelonian.
The teeth must be regarded as Ornithosaurian, curiously combining Reptilian and Mammalian characters.
The points in which the Cambridge head certainly differs
from other types are not important. They consist, if my identification is right, in the brain being closed by a bony mass in
front, which extends forward partly between the orbits.
This
structm-e has not been figm-ed in any of the true Pterodactylida3, and does not appear to be constant in the Ramphorhynchidge, and seemingly is equally inconstant in Cambridge
genera.
But in the one specimen in which such a mass
occurs it is very wide from side to side, is anchylosed with
what I interpret as the fore part of the sphenoid, and furnishes
the authority for the convex mammal-like under part of the
brain ; and the bone also resembles the preorbital part of the
ethmoid in the duck and in many birds. This resemblance
is, indeed, so close that, but for the detailed correspondence
of the base of this fossil specimen (Ornithosauria, pi. 11.
fig. 7) to the base of the sphenoid in the back of an Omitho* In ' The Omithosaima it is stated (p. 92) that the six elements of
the lower jaw may be comited on each side. It would have been more
accm-ate to have said five
for the separation of the coronoid from the
articular is not well made out.
'

;
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And still it is a
saurian skull, I should have adopted it.
point that requires additional evidence to pronounce upon
decisively.
Should the bird-like interpretation (to which,
from the forward position of the orbits &c., I least incline)
eventually prove tenable, it would take away the evidence for
the anomalous cerebral characters which have already been
dwelt upon, and bring both brain and brain-case into a more
absolute conformity with birds than I have felt justified in
Still no such bone has ever been found in Pteroassuming.
dactyles, and at present there is no proof that it existed.
The only

other point in which Cambridge specimens appear
from those of Germany is the squamous character of
the quadrato-jugal bone*.
I come to the last word about the skull, not because our
knowledge is completed, but because there are no more bones.
New specimens in time will fill in the lacunae which have
been indicated, and modify our doubtful determinations but
so much of the skull is now known that no specimens can
And if a controunsettle or invalidate its avian affinities.
versy nearly as old as modern zoology thus ends, it is because
the more philosophical and severe science of our time has
taught us to find an animal's place in nature by study of the
common plan on which it is built, rather than in the old morphological way, which would predicate an entire organism from
the form of a quadrate bone or a caudal vertebra. And the result
gives strength to an old law of Cuvier's, which hitherto has
never failed that the pneumatic skeleton is always assoSo that henceforth, just as
ciated with avian organization.
we infer from the double-fanged tooth the lungs and heart,
and brain and reproduction, of a mammal for the animal to
which it belonged, so now we may infer for the animal which
had limb-bones with pneumatic foramina the organization and
Side by side with birds, the
systematic grade of a bird.
Ornithosauria are a monument of the faithfulness of Nature
to her laws, and a new pledge to the student that she never

to differ

;

—

will betray the heart that trusts her.

* A new genus appears to be constituted by some (three) portions of j aws
from the Cambridge Greensand. Unfortunately, the extremity is not
They have the ordinaiy dagger-shaped snout, but appear to
preserved.
be entirely destitute of teeth. I provisionally name the genus Ornithostoina.

Another unnamed generic type is typified by Pterodactyhis longicollum,
P. rh(imphasti7ius, and the two species included under the name of P. Kochi.
In this genus the middle hole of the skull is entirely wanting. For it I
suggest the name Diopecephalus.

3*
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EXPLANATION OF PLATES
Plate
Fig,

1.

Fig. 2.
Fig. 3.

Fig,

4.

Fig. 5,

Fig. 6.

H.

& HL

II.

Upper

surface of the anterior part of the frontal bone of an Ornithosaur.
The same fragment, seen from the side.
Interior aspect of the same specimen.
In these figures o marks the upper boundary of the orbit, and
ol the region occupied in the fragment by the olfactory lobes.
The corresponding interior aspect of the frontal bone of Crocodiius
Hastingice.
Interior view of the frontal bones of a chicken.
The shaded part
marks the cavity occupied by the fore part of the cerebrum
part which is not preserved in the fossil, fig. 3.
Restoration of the foim of the cerebral cavity in the Ornithosaurians fi'om the Cambridge Upper Greensand ; outline, seen from

—

above.
Fig.

7.

Restored form of the cerebral cavity of an Omithosaur, seen from

the side.
In these figures a marks olfactory lobes b, cerebrum c, optic
dotted line is introduced between c
lobes; d, cerebellum.
and a, which would give the cerebrum a form more like that of
a bird, and which possibly may prove to be its true shape.
Fig. 8. Restoration of the palate of the Ornithosaui'ian Cyoiorhamphtis
suevicus (Quenst.)
Bo, basioccipital s, sphenoid ; Q, quadrate
Pt, pterygoid ; P, palatine
bone ; qa, quadrate articulation
F, vomer j JVn, premaxiUary ; Mx, maxillary ; m, malar.
;

;

A

:

;

;

Plate IH.
Portion of a bone supposed to be the maxillary bone of an Omithosaur.
Fig.
Fig.

1.

External appearance.

2,

Interior appearance.

m

towards the maxillary border ; na, a surface (perhaps
towards the nasal bone n, part of the boimdary of
the nasal aperture. The inner surface of the bone is a good deal
invested with phosphate of lime.
Diagram side view of the Omithocheiroid cranium, the shaded
parts being at present unknown
s, squamosal
p, parietal
F, frontal; Q, quadrate bone
qj, quadrato-jugal; m, maxillary;
PM, premaxiilary; d, dentary, A, articular end of lower jaw;
is

articular)

Fig. 3.

;

;

:

;

N, nostril

Fig.

4.

;

o, orbit.

Copy from

Prof. Quenstedt's figure of the head of Cycnorhamphus
suevicus
3, nasal bones
7, frontal
8, parietal and squamosal
bones
2-3, postfrontal
26, quadrate
6, quadrato-jugal ; 19,
;

;

:

;

;

;

malar 2, lachrymal bone
22, lachrymal bone 25, pterygoid
IG^aiatine.
From this specimen is made the restoration PI. II. fig. 8.
;

;

;

—

;
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By W. Saville
Note on Dorvillia agariciformis.
Kent, F.Z.S. &c., of the Geological Department, British
Museum.
At the November meeting of the Kojal Microscopical Society,
IV.

I described, under the above title, a new deep-sea sponge recently piu'chased for the British Museum by Dr. Gray, which
description, with a plate (pi. 66) illustrative of its structure,
has subsequently appeared in the December Number of the
' Monthly
Microscopical Jom'nal.'
At the time, I observed that some of the spicules figured
greatly resemloled those of Pheronema
and being derived
from so great a depth, it was not unreasonable to suppose
that spicules of that last-named form had become associated with it.
Fuller examination has further strengthened
me in this idea and I now feel satisfied that none of the hexradiate forms, in addition to figs. 12
14, are referable to
Dorvillia, having simply become entangled with it during
contact with examples of other species.
;

;

&

Making

these deductions,

it

will

become evident that Dor-

villia is a representative of the time Tethyidae., its affinities

with which have already been recognized in consequence of the
highly developed triradiate character of the spicules and the
remarkably firm consistence of its sarcode.
Since the publication of its description I have seen the yet
unpublished plates of a form Prof. Wyville Thomson proposes to name Tisiphonia agariciformis, taken in one of the
earlier expeditions of the Porcupine,' which plates have been
sent by that gentleman to Dr. Gray only within the last few
days.
Dorvillia and this will probably prove to be identical
and had I been favoured with a sight of these plates in time,
I should certainly have withheld its description.
I would
nevertheless remark that a brief but speedy notice of the most
interesting forms collected, preparatory to the excellent and
'

elaborate

monographs

would serve
and trembling with which

in coiu'se of construction,

to efface the present feelings of fear

one proceeds to describe any new accessions, while at the
it would conduce greatly to satisfy the hopes long
deferred with which zoologists on all sides are expectantly
awaiting an account of the immense amount of material the

same time

late expeditions

The
as

its

have

afforded.

plates of Tisiphonia here alluded to seem to include,
young condition, Prof. Perceval "Wright's Wyville-

Thomsonia Wallichii, described

in the Quarterly Journal of
Microscopical Science for Jan. 1870
and though Dorvillia
is the first full account published. Prof. Wright's name, in the
'

'

;

—
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event of its proving identical, is perhaps entitled to precedence.
Dr. Oscar Schmidt, on inspection of Prof. Wjville Thomson's
plates, is inclined to refer it to his genus StelleUaj from the
ordinaiy forms of which it differs only by its possession of
long depending fascicles of anchoring-spicula, which he regards as merely special developments enabling it to adapt itself to the soft oozy condition of the bottom at the great depths
at which it has been taken.

V.

List of Coleoptera received from Old Calahar^ on
West Coast of Africa. By Andrew Mueeay, F.L.S.
[Continued from

the

vol. vi. p. 482.]

Tecton*.
Broader

in

Head

front

than

behind

;

clothed

with

a

close

and with a wide space between the
antenna, which is not hollowed; slightly prominent on the
vertex, inflexed and cut straight, slightly raised from small
pile.

large, broad,

antenniferous tubercles.
Cl}q^eus transverse.
Labrum subquadi-ate.
Eyes almost bifid, large. Antennae starting from
the division between the upper and under part of the eyes,
nearly of the length of the body, not robust, and nearly of
equal thickness, except the first article ; with eleven elongate
and subequal articles. Thorax widest in front, of the breadth
of the head, constricted near the base, and without any
lateral spine
but a trifling elevation may be distinguished
behind the middle. Scutellum large. Elytra subcylindrical,
scarcely broader than the thorax, slightly attenuated towards
Abdomen with five segments. Legs short ; tibia
the base.
subtriangular in the middle, moderately emarginate.
M. Chevrolat regards this genus as the representative in
Africa of the American Oncideres. In respect that it is somewhat alhed to Prosopocera^ it may be so, for that genus is the
true representative of Oncideres ; but I feel much doubt as to
the proper place of this genus.
It by no means strikes me as
so close to Oncideres as M. Chevrolat supposes.
;

Tecton quadrisignatiirn^ Chevi'. Eev. et Mag.
Zool. 1855, p. 185. PL III. %. Qf.

d. Zool.

Pilo dense ceiwino cinereoque indutum lineoiis fusco-nigris
duabus in thorace et in elyti-is basi extensis ; capite longitudine antice carinato posticeque sulcato ; thorace cum
;

*

From

TfKTcov, a carpenter.

t

Of vol.

vi.

of the 'Annals.'

;;
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lineola nigra oblique posita in angulo postico, antice recto,
postice leviter bisinuato versus latera, in dorso obsolete
scutello semirotundato

elytris mediocriter puncleucophaeis sa^pe obliquis versus
apicem, lineolaque fusco-nigra intra humerum basi ; pedibus
brunneis, tarsis pallidis.

costata

;

cinereis,

tatis,

Long. 9^

lin., lat.

;

lineolis

3^

lin.

Densely clothed with a uniform fawn- and ash-coloured pile,
with a brownish-black linear patch at the external base of the
thorax, continued on to the base of the elytra for a short space
head longitudinally carinate in front, and sulcate behind; thorax
straight in front, slightly bisinuate behind towards the sides,
obsoletely costate on the back
scutellum large and semirounded elytra moderately punctate, with some paler oblique
lines towards the apex
legs brown, tarsi pale.
Very rare. Only three specimens received.
;

;

;

Peosopoceea.
This genus is another of the remarkable evidences of close
affinity between the species of Old Calabar and Brazil.
It is
undoubtedly the representative of the Brazilian genus Oncideres, one of the new species now described (P. Fryi) having
the appearance and yellow-flecked colouring of that genus in
a more marked degree than any of the hitherto described species.
It might be a question, indeed, whether it and P. pictiventris^ which most resemble Oncideres^ should not be made
a distinct genus but I think it would be an error, as indicating a greater departure from the other Prosopoceras than
really exists.
Not having seen the males of all the species, I
cannot say whether they have a horn on the forehead or not
but I am inclined to think that in the majority of cases it will
be found that they have not for although the horn appears
to be always present in the Senegal species, P. cornifrons^
even there it is of variable dimensions and in the Old-Calabar
equivalent of P. cornifrons (P. ocellata), although sometimes
present, it is absent in the great majority of male specimens
;
and in none of the other species have I seen any and although
I have supposed them to be all females, some of the specimens
have certainly longer antenngs than the others, and may perhaps
be males. With regard to this horn, it is a noteworthy point,
corroborative of the affinity of the genus with Oncideres^ that
various species of the latter have likewise projecting horns on
the forehead.
In them the horns project, one on each side,
from the inner side of the base of the antennge while in Pro:

;

;

;

;

soijocera it is a single horn, projecting in the middle,

lower

;
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down than the antenna; but the horn, although single, is
obviously composed of two horus soldered together ; and it
seems very plain to me, coupling it with the other points of
resemblance, that it is the same tendency to produce horns on
the forehead which we see in Oncideres that is also present in
Prosopocera^ but that the horns have taken a slightly different
position and form.
Prosopocera ocellata, Chevi'. Rev.
1857, p. 76.

1.

et

Mag.

d. Zool.

in elytris
Grisea, lateribus thoracis infra pectoreque niveis
ante medium quatuor notulis ocellaribus nigro-velutinis
albo cinctis, prima parva marginali, secunda dorsali obliqua
ad maculam albicantem et obliquam margine juncta.
;

Mas. Capite comu plus minusve protenso.
Long. 10-14 lin., lat. 3i-4 lin.
Capite, fronte transversim et semicirculanter impresso.

Foeni.

Long. 10-12

lin., lat.

3|-4

lin.

Head

grey, occasionally armed in the male with a projecting
horn, which is veiy variable in form, in the largest specimens sinuate, toothed on the margins, grooved in the middle,
This horn is more freand double-keeled longitudinally.
quently absent than present.
I have a specimen which looks so much stouter and more
obese than the others, that at first I thought it might be distinct
but I can see no other difference, except that the marginal black spot of the elytra is in it larger tlian that on the
disk, which is not the case in any other specimen I have seen,
the marginal spot being usually only half the size of the
;

otliers.

One of the
Calabar.
2.

commoner

species

of

Longicoms from Old

Prosopocera myops^ Chevr. Rev. et Mag.
1855, p. 185. PI. II. fig. 8*.

d. Zool.

Fusca, mandibulis oculisque (fulvo limbatis) nigris capite
rotundato, anguste (inter antennas ci-uciatim) sulcato thorace subtransverso, quater stricto, antice recto, fulvo, dense
setoso, postice profunde sinuato, spina laterali brevi acuta
elytris, praesertim dorso, cinereo infuscatis, maculis duabus
;

;

ocellaribus nigris ante

medium;

pectore

cum

vitta laterali

albida.

Long. 16 lin., lat. 5 lin.
M. Migneaux's figure in PI.
unnecessary.
Rare,

*

Of

II. renders fiui:her description

vol. vi. of the

'

Annals.'

;
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d. Zool.

Simillima P. niT/ajn, Chevr., sed difFert prgecipue colore obscuriore elytrorum, macula dorsali albida magis extensa, valde
angulata, in medioque marginis ocellis quatuor atris. Cinerea ; mandibulis oculisque (flavo limbatis) nigris ; capite
anguste sulcato, inter antennas arcuatim impresso nigroque
signato antennis corpore paulo longioribus, $ parce pilosis
thorace fusco, injequali sulcis tribus transversis (primo
valde sinuato), in basi infraque flavo, spina laterali brevi
acuta; elytris brunneo-cinereo fuscoque disperse vel connexe variegatis, plaga magna dorsali media albida versus
latera angulata, maculis ocellaribusque quatuor anticis
nigris, prima albo cincta infra humerum, secunda pone
medium elytri in limbo anteriore maculae dorsalis.
Long. 16 lin., lat. 5 lin.
;

This species so much resembles P. niyops that at first sight
one would take it for a variety. It differs nevertheless in
several points, which seem of specific value
its elytra are
shorter and broader the dorsal mark is larger and whiter, and
more angular on the side and, lastly, it has four ocellated
black spots, while P. myops has only two besides, the place
which the dorsal mark occupies is more elongate, rounded, and
of a more regular form than in P. myops. Head of a yellowish
ash-colour, with some small distant punctures the longitudinal
line is in the form of a slender ridge from the base to the impression between the antennge and a narrow groove beyond it.
Eyes black, surrounded by a yellow circle, which is double
behind them. Antennae a little longer than the body, brown,
slightly pubescent.
Thorax transverse, straight in front,
:

;

;

;

;

narrowly bordered with yellow, bisinuate and yellow behind,
with three transverse grooves the first is deeply sinuate and
arched in the middle the dorsal impression is in the form of
a horseshoe its colour above is obscui-e brown, and below
yellowish white.
Scutellum semirounded, brownish. Elytra
sinuate at the base, convex, each rounded at the apex, adorned
with four ocellated, silky, black marks, which are surrounded
with a yellowish circle, and placed before the middle the
first on the edge of the margin below the shoulder, the second
towards the middle of the elytron and a little towards the
inner side, resting at its extremity on the anterior edge of the
large white dorsal patch.
Body below ash-coloured breast
having a yellow line on its lateral and posterior sides.
Unique. In my collection.
:

;

;

—

;

;;
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4. Prosopocera Fryi.

Magna,

supra subdepressa

lata,

transversim
oculis

;

pube

cinereo-fiisca induta;

capite lato, anguste (inter antennas
subarcuatim) sulcato, juxta oculos impresso

eljtris flavido sparsis

;

maximis, antice depressis, superne

fere bifidis,

supeme

antennis corj)oris vix longitudine ; thorace
transverse, longitudine latiore, quater stricto, antice margine
flavido, dense setoso, postice bisinuato, sj)ina lateral! brevi
acuta ; disco carinis convexis ti'ansversis lenticuliformibus
tribus, quarum duabus anticis utrinque et tertia postice medio
positis ; eljtris thorace latioribus, ad basin ante humerum
arcuatim productis, suboblongis, subdepressis, lateribus declivis, humeris tuberculis asperatis, apice rotundatis, ad
suturam rectangulatis et ibi denticulatis, flavido irregulariter transversim adspersis, guttis flavidis prope medium et
circa humerum confluentibus
subtus flavido dense vestita,
pectore lateribus cinereo et flavido sulcis transversis subalternatim indutis ; mesostemo et metastemo omnino flaflavido limbatis

;

:

vidis
abdomine medio cinereo, lateribus et segmentonim
marginibus plus minusve cinereis, ceteris irregulariter flavidis
pedibus cinereis.
Long. 13-14 lin., lat. 5 lin.
;

;

A

large, broad, wide-fronted, subdepressed species, clothed
with a short pile of light cinereous brown, with a slight
greenish tint the head and thorax, elytra and underside more
or less covered with yellowish fawn-colom'ed markings. Head
broad, narrowly longitudinally sulcate down the middle, and
with a somewhat arcuate, transverse, deeper groove between
the antennae a depressed margin extends along the inner side
of the eyes, which are very large, depressed in front, and
almost cut in two near the top by the emargination on
which the antenniferous tubercle stands above they are margined with yellowish pile. The antenngs are scarcely the
length of the body, and are stouter than in the other species
of the genus the first three articles are cinereous, like the
ground-colour of the body, the remainder fawn-colom-ed, like
the markings on it.
Thorax transverse, broader than long,
with four transverse grooves, which extend along to the breast
that in front is veiy bisinuate, and the two behind at the base
are regular and even tlie other in the middle spreads out and
;

;

;

;

;

—

encloses three lenticular transverse ridges
two before (of which
one is on each side of the middle line) and one behind in the
middle the anterior margin is densely fringed with yellowish
pile the lateral spine is short, but acute ; the anterior margin
is nearly straight, the base gently bisinuate.
Scutellum mode;

;
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Elytra suboblong, sub-

depressed, broader at the base than the thorax, with the shoulders projecting forward and roughened with tubercles, rounded
the sutural angle rectangular and
at the apex to the suture
toothed, the surface irregularly and pretty closely sprinkled
with specks of ochraceous fawn-colour disposed somewhat
transversely, which become slightly confluent around the
shoulder, and form a slightly larger, irregular, not very
marked patch in the middle ; it is flecked with ochraceous
fawn-coloui", exactly as in Oncideres.
Below, the breast has
somewhat alternate, subtransverse, converging stripes of yellow and cinereous following the ridges and grooves, which
are continued from the upperside of the thorax.
The mesosternum and metasternum are entirely fawn-coloured.
Sternum with a short, stout, triangular projection, the apical sides
of which are slightly raised, and smooth and glabrous.
The
abdomen has the margins of the segments (except the first,
which is entirely fawn-coloui'ed) cinereous ; in the centre a
longitudinal broad space is cinereous, passing into fawncoloured on each side ; and beyond it the stigmata and more
or less of the sides are cinereous, with a greenish tinge.
The
legs are moderate, and of the same cinereous colour.
Only two specimens received, apparently females.
This species is the transition link between Oncideres and
the other forms of Prosopocera^ on the one hand, and between
the latter and Sternotomis on the other ; the upperside reminds
one very much of Oncideres^ and the underside particularly of
Sternotomis^ the disposition of the colours and the pale-greenish
cinereous being very much what was to be seen in some
species of that genus.
It is a fine species, worthy to be dedicated to my friend Mr. Alexander Fry, who first drew
attention to the remarkable affinity between Oncideres and
Prosopocera.
;

my

5.

Prosopoceral pictiventris^ Chevr. Rev. etMag.
1857, p. 78.

d. Zool.

Latiuscula, brevis, griseo nigroque variegata ; thorace (transverse et profunde bistricto sulcis duobus anticis rotundatis,
foveola media impresso, obtuse spinoso), scutello elytrisque
basi et in longitudine postice cervinis, pectore abdomineque
nigris, albo-fimbriatis ; antennis brunneis, breviter cinereo
annulatis et vix corpore longioribus.
Long. 8-9 lin., lat. 2 lin.
Subcylindrical, short, stout, thick, dark grey. Head blackish,
with a short grey pubescence and a close granular puncta-
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it is broad, cut vertically in front, and slightly convex,
not deeply hollowed between the antennge. Palpi ferruginous.
Clypeus broad, straight. Eyes brown, distant, deeply emarginate on the upper two thirds. Antennge scarcely longer than
the body, brownish, ringed with ash-colour at the base of the
articles.
Thorax transverse, broad, straight in front and behind, but broadly and briefly advanced upon the scutellum,
faintly grooved on each side, and very deeply double-grooved
across towards the centi-e
on the edge of the first groove are
two round spaces, and a deep spot is situated in the middle,
near the second groove ; the lateral spine is almost obtuse.
Scutellum yellowish red, not very broad, semirounded. Elytra
all along the base, a little beyond on the side, longitudinally
from the middle to the apex of each of a yellowish red, transversely blackish behind the base, griseous on the middle, with
the margin a little ash-coloured ; they are broader than the
thorax, obtusely rectangular beyond the shoulder, each narrowly rounded at the extremity, and with a rather fine and
regular, although distant, punctation.
Legs reddish brown,
short thighs tolerably thick, hollowed only at the extremity
(to receive the knees), of the length of the tibiae; intermediate
tibiaj obliquely incised at the middle, on the outside
tarsi
moderate, first article conic, second triangular, third naiTowly
lobed.
Claws simple, rather strong. Breast white, with the
posterior half and all the abdomen of a dull black margined
with white on the sides of the body and on the posterior margin of the last segments.
Sternum narrow, arched longitudinally, truncate and adherent in front, truncate but raised
behind.
Only one specimen of this insect has been received, and it
is of doubtful sex
for the abdomen is depressed as in the
males, and the antennge are short, as in the females.
Its appearance was exceedingly like a squat Oncideres of small size.
M. Chevrolat, to whom I gave it, referred it with doubt to the
genus Prosopocera.
Unfortunately, I have been unable to
find it in his collection, now in the British Museum, so am
unable to say more as to its generic identity.

tion

;

;

;

;

;

Gelohaepyia,

J.

Geloliarpyia Murrayi.

Thoms., Lac.
PI. III. fig. 7*.

Sternotomis Murrayi, Chevr. Rev. et Mag.

Valde

aflSnis St. amoence,

sericea, maculis
pite,

lineis

d.

Zool. 1855, p. 184.

Parce punctata, nigro-holo-

duabus

tribus
*

Westw.

anticis lineaque superciliari in calongitudinalibus (linea dorsali medio

Of vol.

vi.

of the 'Annals.'
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attenuata, postice ampliata) in thorace, duabus maculis
magnis subanguliformibus duabus que miuutis suturalibus in
elytris, pectore et abdomine lateribus virenti-albidis.
Long. 15 tin., lat. 5 lin.

The figure by M. Migneaux in PI. III. renders
description unnecessary.
much

It is a rare species,

prized for

its

any further

beauty.

Sternotomis.
1.

Sternotomis imperialis.

Lamia

itnpertalis, Fab., Westw. Arc. Ent. ii. 149, pi, 86. f. 3.
Ceranihyx luteo-obscurus, Voet, Col. ed. Pz. iii. 20, 19, pi. 7. fig.

ornatus, Oliv. Ent.,

Lamia

Ceramb.

bifasciana, Fab. Ent. Syst.

pi. 4. fig.
i.

24

.

c.

281.

I have taken this synonymy from Westwood's ' Arcana.'
It differs entirely from that given by M. Chevi-olat ; but, on
looking into the citations, I am satisiied that the above corre-

sponds best with the descriptions and plates.

M. Chevrolat

doubtless rests his opinion upon a different estimate of the
value of the variations of the species, or upon a traditionary
knowledge of the types.

Not very rare. When it arrives in spirits, the green parts
of this insect are of a lovely iridescent rose-red, slightly
changing to green.
2.

Sternotomis chrysopras.

Cerambyx chrysopras, Voet, Col.
Schonh. Syn.

Ins. vol.

Sternotomis chrysopras,

iii.

p.

ed. Panz.

iii.

21, 22, pi. 9.

fig.

22

j

373.

Westw. Arc. Ent.

ii.

155,

pi. 86.

f.

1.

Rare.

Targavei (Reiche), Westwood, Arc. Ent.
1844, p. 154, pi. 86. fig. 2.

3. Sternotomis

is

In Prof. Westwood's figure, the apical portion of the elytra
figured green ; but in my specimen it is yellow almost to

the point.

This beautiful species

is

exceedingly rare.

QuiMALANCA,

J.

Quimalanca
Sternotomis regalis, Fab. Sp. Ins.

Common.

i.

Thoms., Lac.
regalis.

217.

;
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Teagocephala,
1.

Cast. Hist. Nat. Col.

ii.

472.

Tragocephala Oalathea^ Chevr. Rev. et Mag.
PI. II. fig. 6*.
1855, p. 184.

d.

Zool.

Nigra, holosericea; vittis tribus croceis (una antica duabus
lateralibus ad verticem) in capite, duabus lateralibus in
thorace ; eljtrisque (tertia parte nigra) croceis ; abdoraine
(nigro trifariam maculato) pedibusque cinereis
femoribus
partim nigris ; capite rotundato, omnino anguste sulcato
;

thorace longiore
dentato.

Long. 8-9

quam

lin., lat.

2-2i

latiore, bistricto, lateribus angulariter

lin.

Black, velvety, with three orange-coloured sti-ipes on the
in front, two on the sides), and two lateral ones on
the thorax; sides of thorax angularly toothed. Scutellum black.
Elytra orange-coloiu'ed, with the apical third black.
Abdomen checquered black and ash-coloured, middle and sides alternating in colour. Legs with the thighs black, which may be
partly due to the pile being rubbed off, except the under ridge
and a patch below at the apex and base, cinereous ; tibiae and
tarsi reddish, with cinereous pile.

head (one

Unique.

One specimen

my

in

collection.

Chevr. Rev. et Mag.
1858, p. 6Q.

2. Tragocepliala senatorial

d. Zool.

Nigra, holosericea; capite vittis viridibus duabus decussatis
usque ad basin thoracis in margine laterali productis ; scutello flavo ; elytris ochraceis, puncto Immerali, vitta communi ante medium abbreviata (includente maculam viridem
subquadratam, ultra scutellum postice fere cruciformi), dimidia parte apicali (notulis tribus viridibus signata, duabus
transverse positis, tertia virguliformi infra fere ad maculam
interruptam juncta) nigris thorace infra et abdomine viridibus (vitta lata longitudiuali, punctoque in utroque segmento nigris) pedibus partim viridibus ; pectore ochraceo.
Long. 9-10 lin., lat. S-S^^ lin.
;

;

This species much resembles in

White

its

coloration T. Gueriniij

in the design on the
velvet-black, "with two longitudinal gi-een lines
which start from the exterior angle, course along the eyes, are
miited between the antennge, and are prolonged along the
Mandibles green on the side,
sides of the thorax to its base.
black and smooth at the point. Antennas of the length of the
Thorax velvet-black, straight in front, shortly
body, black.
elytra.

{T. scenica, Dej.), but

it

differs

Head

* Of

vol.

\'i.

of the 'Annals.'

;
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sinuate behind, with a deep emargination before the scutellum

;

two transverse grooves in a straight line start from the lateral
angle, which is sharp and flattened. Scutellum rounded, greenish. Elytra of an ochre-colour with a greenish tinge and with
a humeral black spot and a broad common band of the same
it commences square
colour, terminating before the middle
;

(and has at its centre, behind the scutellum, a small oblonggreen spot), withdraws a little further on, and gives out on
each side before its termination a small direct branch the
posterior half is also velvet-black ; its anterior margin advances angularly to the front near the suture towards the
middle and the centre of its extent are two square, green,
little drops, which are placed on a transverse line, and of
which the exterior is a little largest another green mark, in
the form of a thick comma, is situated behind, and is almost
Underside of thorax (except
united to the internal droplet.
the breast, which is ochreous) and abdomen green ; middle of
the latter marked longitudinally with a broad shining black
band, and on each of the segments a small transverse black
stroke. Legs partly green, appearing black on the denuded parts.
;

;

;

Unique.
3.

my

In

collection.

Tragoc&phala chloris, Chevr. Rev. et Mag.
1858, p. 57.

Affinis certe T. nobili, Fab'., sed distincta.

capite flavo vel viridi,

macula

d. Zool.

Atra, holosericea

occipitali

trigona,

;

fascia

arcuata inter, et lineola lata post oculos nigris, pimctulis
nigris quinque aut sex ordinatis in margine, sulco angusto
thorace viridi-flavo, lineis longitudinalibus
longitudinali
tribus nigris ; dorsali latissima, duabus infra ex adverso
oculis ; elytris fasciis transversalibus duabus integris viridibus, prima infra basin, versus marginem attenuata, anterius per punctum humerale nigrum, et retro per ramulum
obliquum nigrum, secunda versus medium posita, angulata
supra ad medium, dein oblique flexa secundum suturam
ultra notulis duabus, transverse dispositis, laterali viridi
interna albida, macula ovali transversa viridi ante apicem,
notulaque albicante in imo suturse ; corpore infra flavo in
pectore lineola laterali nigra, et in utroque segmento abdominis rnaculis tribus nigris, mediis quadratis ad limbum
posticum, sed lateralibus ad limbum anticum adnexis pedibus flavescentibus, femoribus versus medium nigro maculatis tibiisque extus nigro limbatis.
Varietas, prima fascia
elytrorum in sutura late interrupta.
;

;

;

Long. 9-10

lin., lat.

2-2|

lin.

;;
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This species is very near T. nohilis.
Of a fine velvetblack, adorned with bands and spots, which were at first of a
fine delicate green, but which day by day became yellower.
Head yellow, with a large triangular black patch on the occiput, also an arched line between the antennge, and a large
band behind the eyes, all black ; five or six black spots are
disposed in a line toAvards the sides. Antennae a little shorter
than the body in the females.
Thorax green or yellow,
marked with three black longitudinal lines, the dorsal verybroad, and the other two facing the band behind the eyes.
Scutellum shining black, half-rounded. Elvira a little broader
than the thorax, and rather more than twice and a half its
length, each regularly rounded they have two entire transverse
bands of a fine green the first is situated behind the base,
;

:

and retreats on the side by a black humeral spot placed before
it, and behind it by an oblique straight black branch, which
proceeds towards the front, but which is separated from it
the second

is

situated about the middle of their length, its an-

margin proceeds angularly towards the middle, is emarginate on the posterior margin, and is recurved obliquely towards the suture a little behind are two small drops placed
on a transverse line the outer one is green, the inner white
terior

;

;

a regularly oval transverse green spot at
an equal distance between the two small marks and the
extremity ; finally a small white line is placed on the apical
Body below yellowish green. Breast
border of the suture.
with two small black lines, the one, transverse, behind the
shoulder, the other, longitudinal, near the anterior margin.
Abdomen with three black spots on each segment, those in
the middle square, resting on the posterior margin of the
segment, while those on the sides rest on its anterior margin.
On the fifth segment these spots are united to each
other by the base.
Legs yellow ; thighs spotted with black
about the middle tibiee bordered with black on the exterior
thereafter there

is

;

side.

The T. nohilis^ F., diff'ers from this species, first, by its
head having two black lines situated one on the internal
margin of each eye secondly, by the absence of two black
lines on the thorax
these are replaced by a black sjDot
thirdly, by the two yellow bands of the elytra, which are
joined to each other on the side, as well as a small external
line which also joins the second band fomihly, by the middle
black line of the abdomen, which is narrower and otherwise
marked.
Very few specimens received.
;

;

;
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Nov. genus vel subgenus [Tragon).
4.

Tragocephala ( Tragon) signaticornis^ Clievr. Rev. et Mag.
d. Zool. 1855, p. 521.

Alata, punctata, cinerea obscura nigro varia ; ore, oculis antennisque (articulo septimo albo) nigris ; thorace postice
acutius spinoso
elytris singulatim quinque maculis transversalibus nigris, una basi, duabus ante duabusque post
;

medium.
Long. 8 lin.,

lat.

This species

31

is

cylindrical form,

lin.

removed from most of

congeners by

its

its

antenna? of a regular thickness and sharp
at the tip, and its thorax with a spine a little more pointed
and placed further back. It is of an obscure ash-grey sprinkled with black, impunctate.
Head broad, square, slightly
inclined, convex above ; longitudinal groove narrow.
Palpi,
mandibles, and eyes black.
Antennse black first article ashcolom-ed below apex of the sixth, base of the eighth, and
the whole of the seventh white.
Thorax a little longer than
broad, straight in front and behind, and transversely fourgrooved. Scutellum moderate, semirounded, black, marked
with a grey line. Elytra impressed with small points, broader
than the thorax, with projecting shoulders, which are black
on the outside, convex, parallel, shortly rounded at the apex,
with the sutural termination rectangular they are dark grey
sprinkled with black each elytron has five transverse black
one on the middle of the base, two before and two
patches,
behind the middle, and the two interior are more advanced
than the two exterior. Prosternuni scarcely raised behind.
Mesosternum regularly raised, rather broad. Abdomen composed of five segments, the last the largest, and grooved in a
Pygidium broadly emarginate.
cruciform manner.
Legs
rather close to each other, unarmed.
M. Chevrolat suggests that this species should probably
constitute a new genus.
Unique. Given to M. Chevrolat. I have not, therefore, the
materials for characterizing the genus further than indicated
in the above details taken from M. Chevrolat's description.
its

;

;

;

;

—

5.

Tragocephala

(

Traqon) jaguarifa, Chevr. Rev.
deZool.'l855, p. 552.

et

Mag.

Alata, punctata, minuta, cinerea mandibulis, oculis tarsisque
apice nigris
thorace transversim quadristriato, maculis
quinque vel septem obsoletis et nigris, in latcribus posticis
;

;

Ann.

& Mag. N. Hist.

Ser. 4.

Vol. vii.

4
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elytris singulatim cum circiter triginta
acute spinoso
culis nigris subrotundatis transversimque dispositis.

ma-

;

Long. 4

lin., lat.

1\

lin.

Greyish asli-coloured. Head finely and in-egularly puncconvex and slightly inclined, rounded on
Labrum very large, transverse,
the front, narrowly grooved.
square, covered with ash-coloured hairs, but smooth and black
Mandibles and eyes black. Antennte ashat the base.
coloured, with the third article long, three quarters black (remainder wanting). Thorax as long as broad, straight at the
some punctures on
extremities, with four transverse grooves
the disk, with five to seven obsolete black patches lateral
spine behind the middle, rather broad at the base, bent at the
Scutellum semirounded. Elytra a little broader than
apex.
the thorax, projecting and rounded on the inner side of the
shoulder, parallel, rounded at the apex, ash-coloured, and
bearing about thirty rounded black spots of different sizes and
their punctation is
generally disposed in transverse bands
Legs simple tarsi
tolerably strong, numerous, and regular.
with the penultimate and last article black. Body below uniform grey. Abdomen of five segments the fifth and the first

tate, square, slightly

;

;

;

;.

;

the longest, the fom'th the shortest. Prostemum ash-coloured.
Mesosternum shield-shaped, widened at the base, gibbous in
the middle.
Unique. This should probably belong to the same genus
as the preceding.

ACRYDOCEPHALA, Chevr., Lac.
Acrydocephala

Chevr. Rev.
1855, p. 287.

histriata^

Pilis brevibus griseis dense vestita

parte apicali

mandibularum

Mag.

d. Zool.

palpis, oculis et dimidia

;

nigris

et

;

capite trisulcato, nigro

emarginato bicornuto
thorace vittis tribus latis nigricantibus, punctis raris scutello nigro
elytris modice et sat crebre punctatis, oblique
bistriatis usque ad dimidiam partem anteriorem nigris cinereo
irroratis et apice recte tnincatis, vitta lata media nigra et

bilineato, supra anguste et profunde

;

;

;

nitida in abdomine, triangulari in pectore.

Long. 7^-8

lin., lat.

2^

lin.

Densely clothed with short grey

pile

;

head

trisulcate,

with

two black lines nan-owly and deeply emarginate, and with
two horns. Thorax with three broad blackish stripes and a
Scutellum black. Elytra black and modefew punctures.
rately punctate, obliquely bistriate on the anterior half, spec-

—
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kled with cinereous, and with the apex truncate.
a broad black shining stripe in the middle.
Only one specimen. In my collection.

Ancylonotus,
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Below with

Cast., Lac.

Ancylonotus tribulus. Fab. Sjst. El.

ii.

281.

This well-known African species does not seem to be so
common at Old Calabar as elsewhere on the west coast. It
has only come once or twice.
[To be continued.]

VI.

-On Saurocetes argentinus, a new Type o/" Zeuglodontidaj.
By Dr. Heemann Buemeister.
[Plate I.]

The public museum of Buenos Ayres has lately received the
under jaw of a very interesting Jfossil mammalian, which I
beg leave to describe, under the above denomination, as an
entirely new type belonging to the curious tribe of ZeuglodonThis specimen was generously presented to the mutidge.
seum by Dr. D. Manuel Montes de Oca, Professor of Physiology
in the Medical Faculty of Buenos Ayres. That patriotic gentleman having noticed the great interest taken by me in it
over his valuable collection, offered me the
opportunity of examining the bones and describing them for
the benefit of science, which I am glad to acknowledge here
with well-merited thanks.
Respecting the locality where the fossil was found, M.
Montes de Oca could say nothing he received it from one of
his patients, who brought him the bones, broken as they are,
from the interior of the countiy, as a contribution to his collection.
But the adlierent remains of the formation in which
the bone was discovered prove very clearly that the fossil
was taken out of a sandy bed of the great Tertiary formation on
the shores of the river Parana, which D'Orbigny has named
This formation, described
the " Formation iiatafjonienner
by Darwin, D'Orbigny, Bravard, and myself*, is chiefly a
marine deposit mixed with beds of freshwater deposition,
wherein are found many bones of freshwater fishes (Siluridse),
have
of Crocodilidge, and even of terrestrial Mammalia.
in the museum of Buenos Ayres bones of all these animals,

when looking

;

We

* Reise durch die La Plata-Staaten, torn.
Anales del Museo Publico de Buenos Aires,

p. 410 (Halle,
torn. i. p. 114.

i.

4*

1861, 8vo)

;

;
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aud

which has so much
Anoj)lothermm grande (Blaiuville,

also the occipital part of a skull,

resemblance to
Osteogr.

pi. 8)

that

that

of

we may

infer the existence of this Tertiary-

form in South xlmerica during the Later Tertiary epoch.
Bravard, in his 'Mouografia' of the formation (Parana,
1858, p. 45), mentions the same genus, represented by a first
molar tooth of the animal and I must confirm his discovery
as veiy probable by the part of the skull in my hands, which,
unfortunately, has no teeth, but only the occipital, parietal,
and the mastoid portion of the temporal bone complete.
Marine Mammalia are rare. Bravard describes some portions of a whale {Balfsna duhia, p. 34) as the only marine
mammiferous animal known to him. I had the good fortune
to find, dm-ing my residence in Parana, the tooth of an Otaria
(Reise, i. 431) in a bed of sandy clay exactly like the adherent
portions of the formation on the lower jaw now to be described
and therefore I may assert with good reasop that my Saurocetes must be of the same epoch and from nearly the same
;

locality.

^

jaw is the middle portion of the
whole, containing the hinder part of the two united half-jaws
and the beginning of the two articular branches, which are
broken off, as is also the whole front of the jaw. The remaining portion, shown in PI. I. fig. 1, of half the natural size,
from the left side, is on this side 15 inches long and 2| inches
high at the highest region of the jaw, before the separation of
the two articular branches, but only 1| inch at the beginning,
under the first tooth. On the right side the articular branch
is broken off; but a somewhat longer portion is Avell preserved,
say 18 inches.
so that the whole length is 3 inches more
But as a piece of the jaw is wanting on this side, I could not
figure the right branch in its true position, and have given a
separate figm-e of it (fig. 4) from the outside, also of half the
natural size.
The closed anterior ]jortion of the jaw is 11
inches long and 1-^ inch broad at the tip, but 2| inches at the
Its transverse figm-e is an equilateral triangle
hinder part.
with outwardly curved sides and a rounded inferior edge ; the
interior is entirely of compact osseous substance, with only
two small open channels at the lower part. These two open
channels [canales cdveolares) are separated by a very thin
osseous septum (fig. 2), which, like the channels tliemselves,
rises much higher behind, so that each channel expands into
a large open cavity in the interior of the two articular branches
of the jaw in the same manner as in the lower jaws of the
Delpliinidae, to which this lower jaw seems to have been very

The fragment

of the lower

—

similar in construction,

and especially

to that of Pontojjoria as

Dr.
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figured in my ' Annals of the Public Museum of Buenos
Ayi-es/ torn. i. pi. 26. fig. 2.
The superior part of the anchylosed portion of the jaw contains the alveoles for the teeth, whereof there are on the left
side twelve, and seven on the right, wanting the hinder portion of this side of the jaw before the separated articular
branch.
Each alveole reproduces completely the figure of the
roots of the teeth
it is, like them, divided at the lower end
into two branches, and united by a very small short passage
with the alveolar channel in the interior of the jaw (fig. 2).
As some of the alveoles are open in the broad portion of the
right side of the jaw, I could see the whole figure of them very
clearly, and distinguish well the small and very short passage
leading into the open channel of the interior of the jaw.
In
this hinder region of the anchylosed portion of the jaw, where
the alveolar channel is much larger, even the tips of the roots
of each tooth pass into the channel, so that they are seen like
protuberances on the superior, larger side of the channel.
The upper surface of the ancli^losed portion of the jaw between the teeth is moderately convex, with a median impressed line as the remains of an anterior suture which has
united the two half-jaws to each other.
On the opposite or
lower surface no trace of suture is visible in the anterior portion of the jaw; but it is sufficiently conspicuous at the hinder
end, before the separation of the two articular branches. The
outside of the jaw is peculiarly wrinkled, and furnished with
a very well-marked furrow on each side along the lower region
(see fig. 1), which is narrower and deeper at the anterior end.
From this furrow the wrinkles begin in an oblique direction,
ascending from behind forwards, and growing somewhat smaller
and less sti-ongly marked. The furrow does not continue further back than to the end of the anchylosed portion, vanishing
But the two articular branches have also
here completely.
similar but more horizontal wrinkles on the outside, as shown
It is worth notice that some of the Delphinidse,
4.
in figs. 1
like Pontojyori'a (see my figure, I. c), have the same furrow on
the anchylosed portion of the under jaw.
With respect to the teeth, the generic character of the animal is founded on the circumstance that all the teeth are of
the same form, and not different, like those of Zeughdon or
Basilosauriis.
In a paper published at Halle in 1847*, I
have shown by figures that Zeuglodon has at least three different forms of teeth
one with single crown and root ; a
second with a great conoidal crown to which are attached one
it is

;

&

:

*

Bemerkungen

iiber

Hydrarchtis, Koch, &c.

—

Zeuglodon
4to,

with

cetoides,

figure.

Owen,
Halle

:

Basilosaurus, Harlan,

Schwetzke

&

Sohn.
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or two smaller cones, and a subdivided root on tlie end ; and a
third class of large molars, with two great equal roots and a
higher compressed crown of from six to nine conoidal knobs,
of which the centi-al one is the most jDrominent and highest.
It seems probable that the first class of teeth with the single
crown were the foremost, the second the following on each
side (corresponding to the false molars), and the third class

the true molars of the hinder end of the series. In our Saurocetes no such difference occm's
all the teeth are of the same
form, corresponding in structure rather to the second class of
Every
the teeth of Zeuglodon than to the first and third.
tooth has a single conoidal crown, somewhat curved backward
and compressed on both sides, covered, like the teeth of Zeuglodon with a distinct layer of enamel, irregularly wrinkled
on the external surface, as maybe seen in fig. 3, which shows
one tooth of the natm-al size*. Below the crown is a small
and narrow cingulum, corresponding to the part of the tooth
enclosed in the gum and outside of the jaw a similar cingulum is also seen in the second class of teeth of Zeuglodon (see
my cited account, fig. 7). Below this cingulum begins the
root, enclosed in the alveole of the jaw, like a turnip, at first
somewhat thickened and soon after more compressed from the
sides, descending in the interior of the jaw, with two branches
separated only at the end, which diverge somewhat from each
The first or anterior is always somewhat thicker, but
other.
shorter ; the second longer, thinner, and more prominent, is generally accompanied by another small knob at the beginning.
The whole tooth is 2 inches high, of which the crown measures
8 lines, the cingulum 1^ line, and the root 15 lines. All the
nine teeth present in the jaw (namely, six on the left side and
three on the right side) are of the same figm'C, without any
difference except in size, the posterior teeth being somewhat
smaller, as is also the case in the teeth-series of the living
;

^

;

Delphinidfe.
The portion of the articular branch of the right side figured
in PI. I. fig. 4 begins with the alveole of the last tooth, and is
from that point 5 inches long. Under the alveolar groove the
piece is 2^ inches high, and 1^ inch broad, enclosing an open
channel Ij inch Iiigh and | inch broad. From this point the

jaw enlarges more and more behind,

so that the fragment terminates with a height of 85 inches and a width of 1| inch,
with an open cavity in the interior 2| inches high and 1^ inch
The osseous substance forming the branch is much
broad.
thicker at the anterior than at the hinder end, measuring there

* In the plate the figure of the tooth
the natural size.

is

eiToneously stated to be half

;

M. E.
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on the upperside more than half an inch, and on the hinder
end less than a quarter of an inch. The interior is entirelyopen, with a smooth siu'face the outside has the same impressed wi'inkles as the anchylosed part of the jaw on the exterior sm'face, but much smaller wrinkles on the interior, where
the two branches are united to each other. Here the structure
of the sm*face is finer, and the bone more delicate.
As a part
of this surface is broken off, I cannot ascertain the extent
of the opening- of the alveolar channel, which was on this
;

The only particular character
the presence of a sharp edge on the lower
border of the branch, beginning a little behind the alveole of
the last tooth, and increasing in elevation behind.
Finally, comparing the known part of the animal with the
lower jaw of Zeuglodon^ there is no doubt that Saurocetes was
an animal of much smaller size. Supposing that the broken
tip of the lower jaAV was 7-8 inches long, and the wanting
end of the articular branches 5-6 inches, we may presume
that the whole lower jaw had ai^ extent of 30-32 inches
and in this case the whole skull may have been 38^0 inches
or 3^ feet long, prceter iwopter. If that is true, the whole animal (if it had the figui'e of a dolphin like Fontoporia) may have
been 15-16 feet long, as we know from my description that the
skull occupies one fifth part of the entire body ; or if we judge
from the elongated figm'e of the lumbar vertebrae of Zeuglodon
that Saurocetes had an analogous configuration, its total length
side of the articular branch.

which

I see here

may have

VII.

is

been no more than 20

— Observations on

tJie

feet.

Species of Atax parasitic upon our

Freshwater Mussels.

By Emil

Bessels*.

comparatively but a short time since the embryology of
the Arthropoda received far less attention than this interesting
branch of science really deserved and yet, since the classical
memoir of Weissmann upon the development of the Diptera,
it may almost be said to have become a favourite study with
zoologists.
In the course of the last few years there have appeared a series of works upon this subject, such as Mecznikow's
embryological studies on insects and Dohrn's on the embryonic
development of Asellus aquaticus, whilst Kupffer subjected
the folded lamina (Faltetihlatt) discovered by Weissmann to a
thorough examination. Clapar^de promises us, in a memoir
hereafter to be mentioned, further contributions
and quite

It

is

;

;

* Translated

by W.

S. Dallas, F.L.S.,

from the

'

naturwissenscliaftliclie Jaliresliefte,' 1869, pp. 146-152,

Wiirttembergisclie

M. E.
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recently A. Brandt has studied the developmental history of
the Libellulidffi and Hemiptera with special reference to the

embryonal envelopes.
The Acarida?, however, had not been taken up by any one

manner required by the present state of science. For a
considerable time I had taken pity upon these neglected creatures, and investigated the development of Atax, Pliytoiyus^
Tetranychus telarius, Sarcoptes^ and some other forms. When
I was on the point of publishing my results (I only waited for
the beginning of May in order to till up some deficiencies in
the development oi Phytopus)^ I was not a little sm-prised at

in the

finding in the last part of Siebold and Kolliker's Zeitschrift'
a memoir by Claparede*, elaborated in his usual masterly
manner, which rendered the publication of the developmental
history of those species which I had investigated in common
with Clapar^de almost superfluous, inasmuch as our results
essentially agreed.
The development of Atax ypsilophorus, some points in
'

be here indicat^l, was described in its broad feaBut
J. van Beneden as early as the year 1848t.
precisely the most remai-kable circumstances escaped that
and this may be due to the
observer, otherwise so accurate
fact that he probably made use of a different eg^ for the inIn a letter which
vestigation of each stage of development.
I sent to Van Beneden at the beginning of September 1868, I
mentioned, en passant^ that the results which I had obtained
with regard to the development of A tax could not be brouglit
In connexion with a memoir upon
into accordance with his.
the spherical organ in the Amphipoda % (sent to press in November 1868), I mentioned the occurrence "of an embryonal
envelope of extremely peculiar characters in the species of
Atax from Unio and Anodonta,^^ and also the amoeboid cells
found between this envelope and the embryo, which are called
haemamoebas by Claparede.
As has already been stated, my results agree with ClapaIn the observation of the
r^de's in all the principal points.
formation of the blastoderm, however, I have been rather
more fortunate than the above-named natm-alist, who was unHow long after the deposition
able to observe that process.
of the eggs the blastoderm makes its appearance, no one can
wliicli will

tures

by P.

;

*

Studien an Acarideii, pp. 44/5-54G.
t " Eecherches sur I'llistoire natarelle et le Developpement de VAtax
ypsUoph(/)-a,'^ Memoires de I'Acad. Roy. de Belgique, tome xxiv.
\ " Einijre Woiie liber die Entwickehingsgeschicbte und den morpliologischen

der kiigelfcirmigen Organe der Amphipoden," Jeuaisdie
Medicin und Naturwissenchaften, Bd. v- Hft. 1. p. 98.

Werth
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say with certainty, inasmuch as the deposition itself cannot
be observed. In eggs which were taken from the brancliia of
the Unio or Anodonta, and apparently had undergone no
change after deposition, I usually detected the first traces of
It is formed insuthe blastoderm in from two to three days.
larly, as may be easily proved by opening an egg carefully in
It is ima solution of 1 per cent, of bichromate of potash.
possible to ascertain the process of formation by the direct
observation of the uninjured egg, on account of the dark

colour of the yelk.
After the blastoderm has

grown round the whole of the yelk,
the embryonal envelope which Clapar^de describes as the
deutovum separates from it. This is produced in exactly the
same manner as the larval membrane of the Crustacea, as
observed by Van Beneden and myself in various species of
Gammarus'^
Claparede was at iirst inclined to regard f this
envelope as the homologue of the structure which in insects
has received the unfortunate name of the " amnion ;" but he
soon gave up this comparison. I, on the other hand, regarded
the membrane in question in the Mites as homologous with the
larval membrane of the Crustacea, and the latter as homologous with the " insect-amnion," for which I have elsewhere
proposed the better name of " protoderm."
Shortly after the formation of the embryonal envelope, we
see, between it and the blastoderm, the first amoeboid cells
[hcemamoelxB of Claparede).
In the memoir above cited I
remarked that these cells " are blood-corpuscles of quite abnormal derivation." In using this expression I had the circumstance in my mind that they are formed from separated
blastodermic cells, which, at the time of their production, are
I did not
the sole cellular structures that we find in the egg.
then feel it necessary to say any thing more upon this point,
as the publication of my original memoir was to be expected.
I thought at first that the blood-corpuscles were all developed
from separated blastodermic cells, and only afterwards, perhaps after the formation of the buccal orifice, passed through
this into the embryo.
As, however, I never saw any such
migration of the cells, even after observing them for hom's, I
have given up this view, and now think that there is a further
formative focus for them in the interior of the embryo.
present opinion as to the hgemamoeb^e is, that they really
agree perfectly in form and behaviour with blood-coqauscles,
.

My

* E. yan Beneden and E. Bessels, " Resume d'un Memoire sui' le Mode
de Formation du Blastoderme dans quelques groupes de Crustacea," Bull,
Acad. Roy. Belg. 2^ ser. xxv. p. 44.3.
t Loc. cit. p. 97.

M. E.
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but nevertheless cannot be regarded as blood-corpuscles.
them appurtenances of the embryonal envelope which
Clapar^de denominates the deutovum. Whilst at the commencement of embiyonal development of many insects a cellular envelope separates from the blastoderm, and in some
Crustacea a larval skin, which is usually structureless, in Atax
a larviform structure first separates from the blastoderm, and
This state of things,
shortly afterwards the contractile cells.
when regarded in this manner, furnishes an additional reason
for regarding the embryonal envelope of Atax as the homologue of the protoderm of insects.
see in

*

*

ft

*

*

In the course of his memoir Clapar^de suggests the quesVan Beneden has not perhaps fallen into an error
in representing the parasites of Anodonta as derived from
TJnio, or whether the same animal is parasitic upon Anodonta
in Belgium that lives in Unio at Geneva.
In an appendix to a letter sent by me to Van Beneden,
which will be printed in the next number of the Bulletins
de I'Academie de Belgique,' Van Beneden remarks that he
actually took the Atax figured in his work above cited from

tion whether

'

the branchige of Anodontce.
I will here briefly communicate a case of migration from
one kind of mollusk to the other.
When I was making my investigations of the embryology
oi Atax, I wished not to have to procure fresh material constantly, and therefore placed some hundred specimens of Anodonta cygnea, obtained from Esslingen, in a large well-trough
with water running through it. As I also desired to study
the natural history of the parasites of Unio, in about three
months afterwards I procured a number of Uniones from the
Enz, near Pforzheim ; and these I kept in a tub. But as my
stock gradually increased, I placed them, in about a fortnight,
About four weeks
in the same trough with the Anodontce.
afterwards I perceived in an Anodo7ita the same species of
Atax which I had previously detected only in Uniones and
from this time forward I frequently foimd Anodontce which
contained from three to four mites of the other species.
By the great number of individuals which passed through
my hands, I was enabled to discover a beautiful but rare diWhilst the mites which live chiefly in Unio posmoii:)hism.
sess five suckers on each side of the sexual orifice, those from
Anodonta have from thirty to forty on each side. Moreover
the two species are distinguished by their form and size, even on
a supei-ficial examination, so that any confusion between them
But I found mites which, as far as
is hardly to be suspected.
;

—
On

the Tertiary

Shelh of the Amazons Valley.

59

form and size were concerned, agreed perfectly with the parasites
of Anodonta, but instead of the great number, had only sis
suckers on each side.
Are these to be regarded as a distinct
At any rate, we shall do better to
species?
I think not.
regard this peculiarity as a case of atavism, especially as the
two species are not widely distant. In any case the mite with
five suckers on each side will have made its appearance earlier
in the natiu'al genealogical tree than that with from thirty to
forty.
But the form with six suckers is a reversion towards
the primary form.

VIII.

Shells of the Amazons Valley. By Henry
F.G.S., F.Z.S., of the British Museum.

The Tertiary

Woodward,

Of the great river-systems with which explorers have made
us acquainted, that of the Amazons is perhaps the most remarkable, as it is also one of the largest in the world. The
courses of nearly all the large rivers of om* earth lie in a north
and south direction j the Amazons, on the contrary, runs
nearly west and east.
Situated almost beneath the equator,
it traverses the southern continent of America from the eastern
slopes of the Andes to the North-Atlantic Ocean (nearly fifty
degrees)
a distance, computed by its course, of upwards of
4000 miles. Twenty great rivers, all of which are navigable,
contribute their waters to its stream, which, under various
names, drains considerably more than two millions of square
miles of country. It is 40 miles wide where it enters the sea,
whilst at 400 miles up stream, to which distance the tide
ascends, it is still more than a mile in width*.
The stratified sandstones and clays observable in this
great valley were attributed by Gardner to the Cretaceous
series ; Spix and Martins described them as belonging to the
Quadersandstein formation f (Upper Cretaceous).
By the
earlier observers, according to Lyellf, the stratified portions
of this series were supposed to be of marine origin, and were
successively referred to the Devonian, Triassic, and Tertiary

—

epochs.

Bates, who devoted
exploration of the natural history of this
most graphic accounts, in the Naturalist
the scenery, physical features, &c., but
upon its geology.
to Prof. Agassiz, after his visit to Brazil (1865-

Our own coimtiyman, Henry Walter
eleven years to the
region, has given us
on the Amazons,' of
does not dwell much
It

was

left

'

Ansted's P%sical Geograpliy, 1867, p. 160,
Principles, vol.
t Hartt, ' Brazil,' p. 484.
J Pri
*

i.

p.

467.

—

—
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1866), to give to tlie geological world
a new readino: of this creat and wonderful region,
It would be impossible, in the length
of an article such as the present, to
•

enter fully into Prof. Agassiz's views
but it is essential to give a summary
of them, in order to point out in what
degree the wi'iter differs from them.
In Prof. Hartt's recently published
work* on Brazil, a resume is given of
a paper by Prof. Agassiz and Dr. Coutinhof from which we extract the following description and section
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:

" Prof. Agassiz thinks that the
whole valley of the Amazons was
formed at the end of the Cretaceous
has left traces of depothe province of Ceara and on

pei'iod, Avhich
sits in

Upper Punis. Here and there,
whether by denudations or by anterior
dislocations, one sees more ancient
rocks.
Thus Major Coutinho has
found palasozoic Brachiopods in a rock
which forms the first cascade of the
Tapajos
Carboniferous fossils have
been collected on the banks of the
rivers Guapore and Mamore, in Matto
Grosso and, finally, at Manaos, Couthe

;

;

tinho has recognized slates or i^hyllades in a very inclined position, and
beneath the formations of red sandstone of the Amazonian valley.
" Prof. Agassiz supposed that during
the Tertiary period the Amazonian
region was above water, and that the
sandstones and clays that now fill it
are drift."

Annexed

is

02

g

^
§

^

a copy of the ideal

section of these later deposits

Agassiz

v^

by

Prof,

pq

:

* Scientific Results of a Journey in Brazil, by Louis Agassiz. Geology
and Physical Geography of Brazil. By Ch. Fred. Ilartt. London, 1870.
Triibner.

t Bulletin de la Society G^ologique de France,
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section the following explanation

is

given

:

" I. Coarse sands (sable grassier), forming the base of the drift
throughout, seen wherever the level of the water has uncovered the
lower beds of plastic clays.
" II. The mottled plastic clay (argile plastique higarree) shows
itself on a large scale along the sea-coast at Para, at the Island
of Marajo, Maranhao, and here and there in the hollows along
the course of the Amazons.
" III. Laminated clay in very thin beds, with frequent indications of
cleavage. This deposit appears to be more considerable in the banks
along the course of the Rio SoHmoes than in the lower part of the
Amazons. It is in these beds at Tonautins, on the Rio SoUmoes,
that M. Agassiz has found leaves of dicotyledonous plants which
appear to be identical with species at present living in the valley of
the Amazons*.
" IV. A crust of sandy clay, very hard, moulded in the inequalities of the laminated clay.
" v., VI., VII., VIII., & IX. Sandstone formation, sometimes
regularly stratified and compact, especially in the lower beds (V.),
somesuch as one sees on the borders of the igarapes-\ of Manaos
times cavernous and intermixed with irregular masses of clay (VI.),
at others
especially well developed at Villa Bella and at Manaos
all the characters of a torrential stratification (VII., VIII., & IX.).
The deposits of this last nature are only seen in the elevated hills of
Almeirim, Ererc, and Cupati, and in the most elevated clifi's of the
borders of the river, as at Tonautins, Tabatinga, Sao Paulo, and on
the borders of the Rio Xegro.
" X. The argilo-arenaceous unstratified drift, occupying all the
inequalities of the soil resulting from the denudation of the sand-

—

;

;

It is in this drift that MM.
stone Avith torrential stratification.
Agassiz and Coutiuho have found true erratic blocks of diorite, a
This formation is never met with on
metre in diameter, at Ererc.
the cliff's elevated several hundreds of feet in height. There is not a
trace of it on the summit of the hills of Ererc."

"

The

sand No. I. appears throughout
low water, that it follows the general slope of
the valley, shows incontestably that the deposition of this
fact that the coarse

at the level of

* " These leaves occur in a fine, soft, grey clay, resembling very closely
the recent alluvial clays of Brazilian rivers they are excellently preserved. The leaf is partly carbonized but it curls up from the surface on
di'ving, and may be detached, leaving a beautiful impression of the venation &c. (Ch. F. Ilartt.)"
Sir Charles Lyell (Principles, vol. i. p. 466) speaks of these leaves as
being- foimd in bed II., in the delta of the Amazons on the island of
Marajo, whereas they really occur in Bed III., and more than 2200 miles
up the Amazons.
t The Indian name for small streams; literally, "canoe-path," from
igara, a canoe, aud^jes, a path.
;

;
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formation does not reach back to an epoch anterior to the
The total thickness of the
excavation of the valley itself.
Amazonian drift does not exceed 300 metres (984 feet) ; it
covers the whole basin of the Amazons, from the Andes of
Peru and Bolivia to Cape Sao B-oque; or, in other words, it is
the most colossal drift formation know^l.
''
Professor Agassiz believes that the Beds I., II., III. IV.,
or the coarse sands and clays, were deposited in a lake or
sheet of fresh water occupying the valley of the Amazons, and
sustaining on its suiface a glacier descending eastward from
the Andes, and furnished with a gigantic moraine in front
sti'etching across the mouth of the valley and converting it
into an inland freshwater lake.
After the ice had broken up
and become more or less disintegrated, and the waters of the
lake had swollen, the sandstone formation V., VI., VII., VIII.,
IX. was laid down; then the barrier was burst; the waters of
the lake, suddenly released, fmTOwed and wore down the sandstone beds, sweeping them entirely away over an immense
area, leaving only isolated hills, like those of Ererd, Obydos,
Cupati, Almeyi'im, &c., standing as remnants of the once universal sandstone sheet.
After this period of turbulence and
denudation came on an epoch of quiet, and in the bottom of
the diminished lake the clays (No. X.) were deposited, while
ice-rafts floating on its smface di'opped here and there
boulders to be buried in the accumulating material. Then
the moraine was destroyed the drainage of the waters fui*rowed deeply those clays, and even cut through them into
the sandstone below, in which the various channels of the
system of the Amazons are excavated.
Professor Agassiz
believes that the great barrier stretched across the Amazonian
valley far eastward of its present extremity ; and he has called
attention to the similarity between the formations found spread
over the coast of Maranhao and Piauhy and the Amazonian
formations here described, showing conclusively that these
deposits were once continuous.
It is his belief that the Amazonian formation formerly extended a hundred leagues out to
sea beyond the present mouth of the Amazons. There can be
no doubt that there is a rapid waste of land now going on
along the sea-shores of the mouth of the Amazons and of the
coast eastward for a long distance, a waste amounting to even
so much as two hundred yards in ten years in the Bay of
Braganza or a mile in twenty, as on the coast near Vigia,
where an island a mile wide disappeared in that time. Since
the Tertiary period," saj's Professor Hartt, " at least, and, I
believe, for the greater part since the drift, the whole Eastern
Brazilian coast has suffered denudation by the sea to an im;

—

of

the

Amazons

mense amount, and a very wide
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has

I believe that these deposits once extended
beyond the Abrolhos, and that south of Cape Roque the sea
has cut them away for a mean width of fifty miles or more."
" At first I was disposed to regard the
Prof. Hartt adds

been removed.

:

—

Brazilian formation in question as Triassic but I soon found
it was underlain unconformably by Cretaceous rocks in
Bahia, and I came to the only conclusion possible that it
was older than the Drift, and newer than the Cretaceous. I
can see no reason, therefore, for considering the coast beds
any thing but Tertiary, though they may be, and probably are,
very late Tertiary. It has seemed to me that the fact of the
occurrence on an open sea-coast of clays and sandstones precisely similar to those occupying the lower plains of the Amazons, as at Para, and in fact tying in with them, relieves one
of the necessity of looking to a freshwater origin for the
Amazonian beds."
;

that

—

These observations (coming as they do from one of Prof.
own travelling companions and the geologist of the
expedition, who has extended his knowledge of the geology
Agassiz's

of the district by a subsequent visit to Brazil) are of considerable importance.
Whilst differing, however, from his chief
as to the age and origin of these Amazonian beds, Prof. Hartt,
like Agassiz, is a firm believer in the doctrine of " glaciers
under the tropics down to the present level of the sea."
The only reason adduced by Prof. Agassiz for not regarding
these formations as marine is the negative one, that he found
no marine fossils in them. On the other hand, the only positive evidence which he seems to have found in proof of the
freshwater origin of this vast deposit is the occurrence of dicotyledonous leaves in a single locality on the E,io Solimoes,
more than 2000 miles up the river.
The occurrence of erratic blocks of diorite " a metre in diameter " in the imstratified drift X. is adduced as indubitable
proof of glacial agency ; but the transporting-power of a river
like the Amazons (several miles in breadth), swollen by rains
and melted snows, may probably have sufficed. Or, as they
occm* elsewhere besides in the valley itself, they may quite as
reasonably have been brought from the Antarctic by icebergs
and dropped during the submergence of the eastern provinces.
On the 7th October, Prof. James Orton, of Vassor College,
Poughkeepsie, New York, addressed a letter to the 'Geological
Magazine announcing that, in his late expedition across the
continent, he had discovered a fossiliferous deposit at Pabos,
and also that his correspondent Mr. Hauxwell, at his sugges'
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had explored in other places on the Amazons, and found
abundance near Cochaquinas, on the south side of
" The shells," writes Prof. Orton, " are all
the Marauon.
found in the coloured plastic clays*, which stretch unbroken
from the foot of the Andes to the Atlantic." .... He adds,
" The forms are all very singular and unique and from their
extermination, especially of one genus {Pachydon) with all its
tion,

fossils in

;

we infer that the formation cannot be late
Tertiary, and may be Miocene.
" The species indicate fresh- or brackish-water life ; and the
perfect preservation of the most delicate parts, some specimens
retaining even the epidermis, shows a quiet lake or estuary.
"
There certainly are no indications of a ' grinding glacier.'
"
Under date of Oct. 10, 1870, Prof. Conrad publishes, in
advance of the 'American Journal of Conchology,' descriptions

representatives,

of new fossil shells of the Upper Amazon," some of which
had been previously described and figured in the fourth volume
of the same journal by Mr. Gabb.
Having since had the
opportunity of examining many hundreds of these shells sent
home by Mr. Hauxwell to Mr. Janson (Museum Street), I
ventm'e to append a few notes thereon.
[To be continued.]

MISCELLANEOUS.
By

Notes on Arctic Zoology.

Dr. Robeet Beown, M.A., F.R.G.S.

(In a letter to Dr.

J.

E. Geat.)

4 Gladstone Ten-ace, Hope Park, Edinburgh,

November

23, 1870.

—

My

deae Sie, I am at present working at the distribution of the
Nort-west American faunas and floras, with a view to eventually
producing a physical atlas of that region, and therefore venture to
trouble you with this note to inquire if you have ever examined the
skull of the Phocania from Queen Charlotte's Islands, which the
British Museum acquired from my collections and if so, whether it
I reis identical with any species of porpoise from the Atlantic.
member that at the time (April 1868) you were inchned to believe
that it was identical with P. communis. [I can see no difference in
If so, the fact would be rather interesting.
J. E. G.]
the skulls.
AVhile I am at it, I may as well mention a few facts connected
with arctic zoology, which you may find worthj- of a notice in the
In a paper of mine on the arctic seals, in the ProceedAnnals.'
;

—

'

'

1868, p. 425 (also translated in
Geographische Mittheilungen for 1869), I discussed

ings of the Zoological Society

Petcrmann's
•

'

This

'

for

'

is

evidently

Bed

II.

of Prof. Agassiz's section.

;
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the species to -which a seal called the " ground seal " (probably a
corruption of ^' grown seal") belongs, and hazarded an opinion that
Since that paper was pubit might only be Phoca harhata, 0. Fab.
lished, through the kindness of Mr. Charles E. Smith, the surgeon of
Mr. Lament's yacht expedition to Spitzbergen in 1869, I have obtained skulls which leave no doubt of the soundness of that opinion.
Phoca harhata miist therefore be classed as an oceanic seal, and one of
the species slaughtered by the sealers. Halichoerus gryplms, 0. Fab.,
I find to be a very common seal in the Hebrides. It is born yellowish
white, but begins to get dark on the snout and flippers a day or two
after birth. So abundant is this species of seal in the Hebrides that
a friend of mine, Capt. M'Donald, R.N., in one voyage of a few
weeks in one of the fishery cutters, killed seventy. The same gentleman in April 1841 killed a walrus (TrichecJius rosmarus, Linn.)
on the East Heiskar, which adds one more to the recorded instances
of this animal's occurrence on the British coasts.
You may remember also that, in a paper on the Greenland mammals, in the same work (Proc. Zool. Soc. 1868, p. 359), I expressed
an opinion that the animal which the Greenlanders talk about under
the name of " Amarok " was not, as Fabricius supposed, the Gulo

but only the Greenland dog run wild and returned
At that time, however, no
specimen of this much-talked-about animal had ever been killed
but the winter after we left the country (1868-69), a communication which I had recently from Greenland informs me that a
real wolf (apparently C. occidentalis var. griseo-albus) had been killed
at Godhavn in about 69° 14' N. A whaling captain whom I met last
autumn (1869) in Copenhagen had himself seen the skin, and says
that it is identical with the wolf found on the opposite shore of Davis
Strait.
This wolf is quite abundant there, and so troublesome to
the natives, that I was informed, when on that coast in 1861, that
the natives had been compelled to remove their villages from some
quarters where it was very abundant, on account of its destroying
their dogs. The wolf killed at Disco Island (Godhavn) in the winter
of 1868-69 had probably crossed Davis Strait on the ice for the
winter was a severe one, and the Eskimo about Pond's Bay (on the
opposite shore) declared that wolves had that winter been very
abundant thereabout. The same very intelligent whaling captain
(a man whom I have known many years) reminded me of a fact
(which he recalled to my recollection) that I omitted to mention in
my papers on the arctic mammalian fauna (which, curiously enough,
he had read in Godhavn, in Greenland), viz. that not unfrequently
the arctic fox {Vulpes lagopus, Linn.), is seen, four or five hundred
miles from the nearest land, feeding on the carcases of seals killed
by the sealers on the great floes, between Jan Mayen Island and
a habit which it shares with
Spitzbergen, in the spring of the year
its much more maritime cousin the white bear (Thalarctos maritimus, Linn.). Though this plantigrade passes much of its time in the
water, 3-et I need scarcely say that the author of an extraordinary
horealis, lletz.,

to its pristine condition of the wolf.

;

—
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paper, read to the British Association at Xorwich, was vilely hoaxed
when he gravely related, as part of his information derived from
reliable individuals, that the polar bear will remain so long in the
water as to allow of seaweeds growing on its back
Finally, the recent discovery, by the German Polar Expedition
(vide the 8th Report of the Bremen Committee recently issued), of the
miisk-ox (Ovibos moscJiatus, Gm.) in abundance on the east coast of
Greenland, in about 75° north latitude, is a very interesting and
Hitherto it has only been very sparingly
rather suggestive fact.

reported from the west coast, and then not south of "Wolstenholme
Sound, in 76° N". lat. It at one time appears to have been found
more abundantly on the shores of Smith's Sound; but t'lere is no
evidence whatever to lead to the belief that it does at present live,
0^ ever did live, south of the glaciers of Melville Bay.
It thus appears that on both sides of the continent of Greenland the southern
range of this huge arctic animal is limited by about 75° or 76° N.
latitude.

Perhaps you may consider these notes worthy of preservation,
I have passed most of the autumn in Denmark, and everywhere
heard congratulations that your health was again so good as to allow
In this
of your continuing your labours, so valuable to science.
congratulation allow me to most heartily join, and to remain

Yours most

faithfully

and

respectfully,

Robert Beown.
Dr. Grau, F.R.S.

^"C.

On
To

the Editors of the

Recent

and

Fossil Corals.

Annals and Magazine of Natural History.

— —

Gentlemex, I see in yonr November Number the following
" I may quote this form, again, as evidence
words by Mr. Kent
bearing out the truth of my assumption, disputed by Mr. Lankester
in a previous number of this Magazine, that the Corals of the
Palaeozoic epoch were equally complex and highly developed with
There has been a little misthose peopling the existing seas."
understanding here. So far from having disputed this assumption,
I was not aware that Mr. Kent had ever made it before. I will not
now discuss it, but merely point out that this assumption, whether
justified or not, is not identical with the assumption which I did
dispute, viz. that the group of corals " had attained the very zenith
of its development long before " the Silurian epoch " had commenced
The development of a (jrovp is not measured by the
its decline."
degree of skeletal complexity attained by one of its subordinate
:

groups.
I am, Gentlemen,

Tours
Nov.

25, 1870,

truly,

E.

Ray

La>-kestek,

—
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Dredging in

To

the Editors

the
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Gvlf of Suez.

of the Annals and Magazine of Natural History.

—My

friend Dr. Gray having pointed out to me that
"
observations in my paper on " Dredging in the Gulf of Suez
seem to imply that nothing had been done with the Echinoderms &c.
which I presented to the British Museum, I beg to say that, so far
from this being the case. Dr. Gray lost no time in naming the specimens, though the list with his notes upon them was unfortunately
mislaid, with other papers, in consequence of his illness,
also that
the spare duj^licates were promptly forwarded to the public museums
of Edinburgh and Liverpool, in conformity with my request.
I beg that you will insert this explanation in your forthcoming
Number, as nothing could be further from my intention than to
impute neglect to Dr. Gray, from whom I have invariably experienced the greatest kindness and willingness to render me assistance.

Gentlemex,

my

—

I am, Gentlemen,
Isleworth House,
Dec. 8, 1870.

On

W.

Your obedient Servant,
Robebx M' Andrew.

the Structure of the

Crania of Reptilia and Batrachia.
Prof. Cope.

By

Prof. Cope communicated some results of his studies of the structure of the crania of the orders of Eeptilia and Batrachia, recent
and extinct. He explained the characters of the Ichthyopterygia
as follows
The qiiadrato-jugal (squamosal of Owen, ' Anatomy of the Yertebrata ') present ; iwstorhttal (of Owen) present.
The squamosal
(supratemporal of Owen) extending over the inner side of the parieto-squamosal arch so as to conceal the parietal portion of it, to
the anterior part of the temporal fossa, and in contact with its fellow
of the other side.
It sends down a columella to the pterygoid.
It
extends also for a remarkable distance downwards behind the os
quadratum. ? Ojnsthotic present.
distinct element exists behind
the quadratum, which he thought might be the suprastapedial,
otherwise called the incus, or hyomandibidar, according to Huxley.
The pterygoid prolonged backwards and expanded, in contact with
the basioccipital, and extending from it to the quadratum.
The
posterior pair of elements of the superior face of the cranium being
:

A

determined to be squamosals, the interpretation of the anterior eleThe rhombic element with fontanelle is
parietal (frontal of Owen Anatomy of Yertebrata ') and the preceding pair are the frontals (nasals, Owen).
The true nasals were
shown to lie at the proximal end of the nares.
The structure of the suspensorial region in the Anomodont, Lystrosaurus, was next pointed out. In this order there is no quadratojugal arch, and the zygomatic arch contains a very small postorbital.

ments becomes simple.

'

;

5*
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The squamosal has an extraordinary development, and extends on
the parieto-quadrate arch, and on the inner side of the temporal
fossa on each side of the parietal.
The parietal is not so far concealed as in Ichthyosaurus, but its posterior lateral process may be
seen wedged in between the squamosal and the thin, plate-like
opisthotic, which lies external to the supraoccipital on each side.
The opisthotic is the parietal of Owen, and the parietal branch of
the squamosal is the mastoid of the same author.
This branch in Ichthyosaurus and Lystrosaurus is continuous with
the zygomatic portion of the bone, though another element might
have been originally coossified with it. The posterior portion of the
squamosal is prolonged remarkably it is applied to the posterior
face of the quadratum, and extends to its articular extremity.
The
quadratura is a small bone of a plate-like form, in contact with the
squamosal above and the (?) prootic inwardly and anteriorly. Suprastapedial not distingiiished.
The parietal branch of the squamosal
sends down a columella to the pterygoid.
The prootic is a distinct
though small bone, below and in front of the squamosal. The presphenoid is plate-like, and much as in the Crocodiha.
Prof. Cope thought that the Anomodontia, one of the earliest
(Triassic) types of Eeptilia, are one of the best examples of a generalized group among the Yertebrata.
Thus the structure of the
posterior part of the cranium Ls largely that of Ichthyopterygia, and
partially that of Lacertilia
of the oral parts of the cranium, the
The vertebral characters are
prootic and mandible, of Testudinata.
partly those of Ichthyopteiygia, and the sacrum and rib-articulations
The peculiar prespheiioid is characteristic of
those of Dinosauria.
Crocodilia, and the osseous interorbital septum of Rhynchocephalia.
The position of the posterior plate of the squamosal in Ichthyopterygia and Anomodontia seemed conclusive as to the homology of
that element with the bone covering the cartilaginous quadratum in
Batrachia Anura, and the osseous quadratum in Urodela and Dipnoi,
called tympanique by Cuvier, and temporo-mastoidean by Duges.
This bone had been already homologized with the praBoperculum of
Teleostei by Huxley; and it is thought that its present determination
in the Eeptilia estabhshed the serial homology of the praeoperculum
Proc. Amer.
of the fish with the squamosal plate of the mammal.
Phil. Soc. vol. xi. No. 84.
;

;

Oti the

Embryology of Limulus polyphemus.
By A. S. Packakd, Jun.

After a detailed description of the embryological history of the
Limidus, the author concludes that before hatching it strikingly resembles Trinucleus and other Trilobites, a conclusion to which the
whole account points. The Trilobites are therefore lower than the
Xiphosura the two groups should, on embryonic and structural
and the former should
grounds, be included perhaps in one order
therefore be removed from the neighbourhood of the Phyllopods
The organization
and placed immediately next to Xiphosura.
;

;
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and habits of Limuhis throw much light on the probable anatomy
and habits of Trilobites. The author infers that the eyes had a
similar structure, that the circulation and the nervous system were
alike, and that probably the genital organs were very similar in the
two groups. He thence suggests that the eggs of the Trilobite were
probably laid in the sand or mud and impregnated by the spermcells of the male floating freely in the water. The Trilobites probably
lived by burrowing in the mud and sand, digging in the shallow
palaeozoic waters after worms and stationary soft-bodied Invertebrates.
The American Chemist, Xov. 1870.

On

the Stipules of

Magnolia and Liriodendron.

By Thomas Meehan.

An examination of the stipules of Magnolia affords some highly
interesting facts, most or perhaps all of which are known to leading
botanists, but which do not appear to be as generally known as they
deserve to be ; and these facts may have a more intimate bearing
on many of the questions connected with the laws of development
than is suspected.
In most species oi Magnolia a scar peculiar to the genus exists on
the petiole.
This scar is elevated somewhat above the surrounding
tissue, as if the matter forming it had been laid on the surface after
the rest of the petiole had been formed.
The green is not of the
same tint as in the rest of the petiole, but it is always of the same tint
as that of the leaf-blade.
In Magnolia macrophglla the petiole and
under surface of the leaf are grey the leaf-blade is pale green on the
upper surface. The surface of the scar is pale green, corresponding
to the surface of the leaf-blade.
The whole appearance of the scar
is such as if a portion of a leaf-blade had been grafted by its under
surface on the petiole.
On the upper part of the scar next the leaf-blade are two small
articulation points, where the membranaceous stipules finallj' parted
from the leaf. Examining a leaf before these stipules have fallen,
the main veins forming the skeleton of the stipules are found connecting with these articuli, and, spreading out, diverge downward
toward the base of the leaf. In separating at maturity from the
petiole, they part first from the base, and last from their place of
articulation.
Their weakest hold is the point furthest away from
what thus appears to be their source at the apex of the scar.
Magnolia Frazeri elongates its petiole beyond the stipule several
inches generally.
The leaf-blade then exhibits the auricle so well
known in this species. The structure of this auricle is similar to
the stipules in M. macrophylla or M. tripetala.
The veins start out
in nearly as close a fascicle as in these stipules, and they diverge
and curve downwards just as these stipules do. Above these strong
veins of the auricle are very weak veins, necessitating a very
narrow blade portion there, until another set of strong veins push
out and make the main part of the lamina.
If we press these auricles back against the petiole, and imagine a
;
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union with it, then a separation from the main leaf-blade, and a
union of the edges of the separated auricle, both above and below,
we have a sheathed stipule exactly as we find them, and we see how
easily Marjnolm Frazeri might be a pinnate leaf of five leaflets on the
supposition that the stipular portions really have taken the course
we suppose these auricles might take.
I suppose no one of experience in living plants doubts the possibility of the adhesion of some parts and the separation of others, so
If such is desired, I would refer
as to make new parts or organs.
to the adhesion of the carpellary leaves by their backs in the capsules of Staphylea trlfoVui, and, for separation, to the pinnate leaf
often formed out of an entire blade in Fraxinus excelsior, heterophylla, and many other plants with entire leaves which often have

pinnate ones amongst them.
It is scarcely possible, with these facts before us, to avoid the suspicion that the stipules of Magnolia are not formed like the stipules
of most plants, which are perhaps leaf-portions which have never
been weU developed, but rather are the tolerably well-developed side
pinnules of a trifoliate or deeply auricled leaf, which in an early

stage had adnated with the petiole and by their edges, and thus
formed the stipular sheath we see. The suppositional case I have
drawn from the auricles of M. Frazeri is still better illustrated by
leaves of some Eanunculaceous plants. For instance, Anemone pennsylvanica.
Lay the lower lobes fiat against the petiole, imagine the
adnation by their backs, and cohesion of the edges, and we have the

idea clearly.
It is difficult to conceive that these stipular sheaths could have
been formed, in harmony with all the appearances we have detailed,
but ideas and possibilities are not as good as
in any other way
These are furnished in good part in other ways.
direct facts.
In the East-Indian species M. fuscata the flowers are axillary,
not terminal as in most other species. Three of the leaf-axils on the
The lowest flower is the
growth of last year produce flowers.
The bracts which infold the
weakest, the upper the strongest.
and here, in these
flower-buds are of course transformed leaves
weak flowers, where the tendency of the vital course is almost as
near to foliar organs as to floral parts, we find these leafy-looking
The central lobe is composed of a short petiole
bracts are trifohate.
Sometimes this attempt of the lower
and a small oval leaf-blade.
The already formed petals
axil to produce a flower proves abortive.
In such cases the two lateral leaflets die away also, and
die away.
the little miniature central leaf goes on and developes into one as
But in the stronger
large as the average on any part of the plant.
;

;

we

two lateral
and the central one diminish imtil at length it disapThe laterals then adhere htj their edges,
pears, petiole and all.
become fleshy, and end in being petals. These are clearly seen to
be formed out of the adnated lateral leaflets, which form the stipular
sheaths in other cases, with the central of the trifoliate type absorbed.
This observation, in addition to the use I wish to make of it, conflowers

find, just in proportion to their strength, the

leaflets enlarge,

71

Miscellaneous.

firms the views of some botanists, as I have learned from Professor
Asa Gray, that it is by metamorphosis of the petiolar and stipular parts,
rather than by modifications of the leaf-blade, that petals are formed.
From these facts we gather the certainty of a trilobate type of
leaf

see the adnation of the edges

and

to the petiole,

which

I

have shown

;

and only the dorsal adhesion

so probable as

almost to amount

by actual fact.
a marked character in Eanun-

to a certainty, is left to be established

This ternate division of the leaf
culaceffi

;

and with

is

this exposition of a ternate type in Magnoliaceae,

claim to a place in the Eanal alliance, strong as it always has
been acknowledged to be, is stiU more strengthened.
It is impossible to suppose that a genus so closely allied as Liriodendron should be founded on a different type from Marpiolia. We
shall see that only very slight causes, which we can well understand,
have made some of the chief foliar distinctions and the few which
we cannot prove from actual facts can be made almost certainties
from parallel observations. The identity of type will in this way be

its

;

manifest.

premorse or cut-off appearance of the end of the
all results from the stipular portions being adnate
with the stem-axis, instead of being wholly on the petiole as in Magnolia.
In the latter the stipules are carried along as the petiole
advances, the leaf-blade cannot grow beyond, and so in vernation has
to lie flat up against them.
In Liriodendron, the stipules being fast
to the main stem, the petiole carries the leaf-blade beyond them, over
which it is bent until its apex is brought down in contact with the
straight line formed by the union of stipule and stem.
Here it is
pressed as into a mould by the elongating petiole, and the form of
the leaf which we see is the necessary result.
These processes in
Magnolia and Liriodendron can readily be seen on an examination of
the buds at any time during the growing-season
and to those who
have no specimens the figure of the latter in Gray's ' Genera will easily
give the idea.
It may be here noted that those who look only to
Mr. Darwin's principle of natural selection to account for the laws
of form, might be troubled by such cases as these.
It is scarcely
conceivable that a square-edged leaf-blade, as we find it in Liriodendron, is of any special benefit to the species
yet if this form is the
consequence of some other act which is a benefit, the selection
First, as to the

leaf-blade.

This

;

'

;

principle

may

still

hold.

If the ternate type of leaf is probable in Liriodendron, as in Magnolia, the lower portion of the petiole, and lateral or stipular portions, must have adnated with the stem prior to the full development
This view necessitates the idea that the leaf does not
of the leaf.
always originate at the node from which it seems to spring. I do
it does
but I am well aware that in this I have opposed
the weight of our best botanical authorities, from whom I
would not yet dare to differ until I shall have the weight of more
facts.
I would only say that in the case of Liriodendron the appearances are much in favour of the belief that in an early stage the
petiole clasped the stem, and for a considerable length ultimately

not believe
to

me

;
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became an integral part of

system.

its cortical

The

vessels

which

are seen connected in direct lines with the petioles below and above
the node, as they are in existence before the leaf-bud has opened and
the leaf-blade has had any chance to elaborate sap from the light or
air, just above supposed to be necessary before they could be formed,
do not seem to originate at the node ; while the fact that these
vessels suddenly curve

petiolar base

is

from the opposite

much more

side

towards the supposed

characteristic of an unfolding sheath than

of a descending current of matter, which would most naturally go
down in a straightish line. But that the petiole has really adnated
w^th the stem in this way in Liriodendron seems most probable from
the fact that on the opposite side from the leaf is often seen a ridge
which could hardly be formed except by the meeting of two edges
and at other times there is
enclosing a stem, with a little to spare
;

There
a slight depression, as if the two opposite edges barely met.
seems to be every evidence short, of an actual witnessing of the fact,
that the petiole in Liriodendron became adnate with the stem, and in
this way the two lateral sections (stipules) were brought into contact
with the stem with which they united. This would bring them
nearer the sources of nutrition, and enable them to assume a more
They
leaf-like and permanent character than if on the petiole.
become rather primary than secondary leaf-organs and this is just
;

what we see them to lae.
Thus we may assume that Magnolia has typically a ternate leafstructure, that the stipules are the two lateral lobes, which, by a
peculiar process of adnation, became stipular sheaths after having
been partially organized as leaf-blade, and that Liriodendron
from Magnolia only in possessing a greater power of adnation.
Acad. Nat. Sd. Philad. Oct. 1870.

A BemarTcahle Myriopod.

By

differs

Proc.

Dr. A. S. Packard, Jun.

"While looking over a chip with Myriopods and Poduras on the
underside, brought in from the museum grounds by Mr. C. A.
Walker, I detected a lively little yellowish-white creature, which
closer
immediately suggested Sir John Lubbock's Pavrojms.
examination showed that it was indeed a species of Pauropus, very
closely allied to P.jyedtmculatus, Lubbock, and intermediate in some
It may be
respects between that species and P. Jlvxleyi, Lubbock.

A

honour of the original discoverer of
remarkable type of Myriopods. Ifo more interesting articulate
has been discovered for many years and the occurrence of a species
It has but nine pairs of legs (three
in America is worthy of note.
pairs when hatched), and in some points in its organization seems
to be a connecting link between the Myriopods and Poduridae, the
latter being true insects, probably degraded N"curoptera. Our species
Mr. Walker
is yellowish white, and -03 of an inch in length.
assures me, after seeing this specimen, that he s^aw a similar one
Amelast May under the bark of an apple-tree in Chelsea, Mass.
called Paurojnis LuhhocTcii, in

this

;

rican Naturalist, vol.

iv.

Dec.

]

870.

—
^^

THE ANNALS

MAGAZINE OF NATURAL HISTORY.
[FOURTH SERIES.]
No. 38.

FEBRUARY

1871.

Description of a considerable portion of a Mandihidar
Russelli loith Notes on Loxomma
and Archichthys.
By Albany Hancock, F.L.S., and

IX.

Ramus 0/ Anthracosaurus

;

Thomas Atthey.
#

[Plate VI.]

In 1862 Professor Huxley made known the presence in the
Lanarkshire coal-field of a large and powerful Labyrinthodont,
to which he gave the name of Anthracosaurus Busselli^.
This species was founded on a nearly perfect cranium and at
the same time a vertebra and a rib supposed to belong to this
Amphibian were also described. No further evidence of the
;

existence of this formidable creature of the Carboniferous era
till ]Mr. Atthey obtained a large portion of anThis interestingother cranium belonging to it at Newsham.
fragment was described, in the September Number of the
' Annals,'
in 1869 ; and we gave in the same paper an account of the anterior extremity of a mandibular ramus and of
a large sternal plate, which we believed likewise to belong to
Anthracosaio'us.
are not aware that any further accoimt has appeared of
the occurrence of remains of this rare Amphibian. It is therefore with much pleasure that we are enabled, through the
kindness of ]\Ir. Ward of Longton, to describe a large fragment
of a mandible belonging to this species. This specimen forms
part of that gentleman's well-known collection, and is from
the new ironstone shale of Fenton.
It is a portion of the
posterior extremity but the articular process is wanting. The
fragment is 7 inches long, and measures nearly 4 inches from
the alveolar border (PI. VI. a) to the inferior margin (b).
There is just two inches of this margin perfect and this is at
the point where undoubtedly the ramus is deepest. The inner

was procured

We

;

;

•
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is exposed to view, and is concave longitudinallv, the
outer surface being a little convex, as is evident in the transverse section of the specimen in front. The bone, which is in
a very perfect state of preservation, is composed of two parallel layers
an inner, the splenial plate (c), and an outer, the
dentary piece {d)
and is stout, particularly at the alveolar border, where it is an inch thick
thence it becomes gradually
thinner to the longitudinal middle line here it is scarcely
more than ^ of an inch thick, and so continues to the inferior

surface

—

—

;

;

margin.
The upper surface of the alveolar border is slightly channelled, and is almost straight
but within 3^ inches of the
posterior extremity it is bent a little downwards (e), and then,
rising up considerably above the level of the border, is con;

tinued backwards in a straight line (f) to the posterior extremity this straight part is 1| inch long, and is bevelled off to
a sharp edge.
In front of the elevation the alveolar border
haa>been torn, apparently by pressure, from the inner layer of
bone, which at this part is pushed a little downwards.
The teeth are well preserved ; in all there have been twelve,
nine of which are almost perfect, and, with the exception of
the three posterior ones, are all of the same size.
They are
nearly an inch long, and at the base are upwards of a quarter
of an inch wide they taper gradually to the apex, which is a
little compressed in the direction of the long axis of the jaw,
and in the same plane has the sides slightly carinated, and is
also rather suddenly bent inwards and backwards ; but the
recurving is probably, in part at least, owing to pressure.
The crown is not perfectly cylindrical or, rather, conical ; it is
a little flattened at the sides, and is therefore in cross section
somewhat angulated and at the base it is wider in the transverse than in the longitudinal direction of the jaw.
The
whole surface is covered with brilliant enamel, and is longitudinally grooved to within less than a third of the apex.
The grooves are fine, rather distant, and the spaces between
them are flattened, so that there is a tendency to a ridged
appearance.
The teeth are clustered, and in this respect agree with those
of the maxillae.
In the clusters the bases are in contact ; and
short spaces divide the clusters.
The first tooth (g) is split
longitudinally by the anterior fracture of the specimen, and
very little of it remains only a small piece of the base is perceptible
but a partial impression of the crown shoAvs that it
was as large as the others. The base of the second tooth is
not far from that of the first, and is the first perfect one of the
series. The third tooth has been removed for structural exami;

;

;

:

;
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nation it stood apart, about a quarter of an inch from the
second, and as far from the fourth tooth. The fourth and fifth
are in contact, and are separated from the sixth by about a
the sixth, seventh, and eighth are close
quarter of an inch
together, and form the largest cluster of the series. Then follows a space of upAvards of a quarter of an inch, and the series
these
is terminated by three teeth much smaller than the rest
are clustered, the lirst two being almost perfect, and the third
These three posterior
{h) having almost entirely disappeared.
teeth are placed just at the point where the alveolar border
begins to rise, and are 2\ inches from the hinder extremity of
;

;

;

the specimen.

The mandible oi Antliracosaurus is distinguished from that
of Loxonwia, the only known jaw with which it is likely to
be confounded, not only by its' greater size, but also by the
It is an inch deeper or wider than
massiveness of the bone.
the largest mandible we have seen of the latter and the bone
The form of the teeth likewise distinis very much thicker.
guishes this species from Loxomma they have the ^-own
much less compressed, and the trenchant margins are not
nearly so much developed towards the base, too, they are
more cylindrical, or, rather, conical, though they are somewhat
They are
irregularly flattened and angulated at the sides.
vary
they
respect
this
in
size
of
a
uniformly
more
also much
greatly in Loxomma, while we have seen that in the fragment
before us the teeth are about the same length, with the excepThe internal
tion of the three terminal ones of the series.
;

:

;

;

structure of the tooth is also characteristic, and at once distinguishes this species from Loxomma.
Indeed the characters of the teeth of AntJiracosaurus are
very peculiar their thickness and angularity at the base, the
delicate conical taper upwards, the incurving of the apex, its
slight compression and the small development of the trenchant
;

margins are the distinguishing features of this form, and at
once enable us to determine the generic and specific identity
But had any doubt
of Mr. Ward's interesting fragment.
existed, the internal structure of the tooth would have removed
In all these characters this specimen exactly agrees with
it.
AntJiracosaurus Russelli] the Labyrinthodont structure in
particular accords in every respect with the very clear description given of it by Professor Huxley in the original
memoir.
It is true that the teeth are stated to be ridged, while we
have described them as grooved. This character, however,
we pointed out, in our former paper on Arithracosaurus already
quoted, varies according to the state of preservation of the

;
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We

have in our possession teeth of this species
specimen.
both ridged and grooved. They seem to vary in tliis respect
even when perfectly fresh but if a little eroded, the ridges are
much exaggerated and become quite sharp, giving a very
In Loxomma the same vastriking appearance to the tooth.
the teeth of that form are usually grooved
riability obtains
some, however, are ridged, while in others the ridges are
;

:

greatly increased

by

erosion.

Mr. Atthey's collection a peculiar bone from the
shale at Newsham, that has been a great puzzle to us for a
It was not till a nearly perfect mandibular ramus
long time.

There

in

is

Loxomma was

It
obtained that its true nature was solved.
once seen to be the articular piece, with a portion
of the dentary bone attached, of some large Labyrinthodont.
In form it closely resembles the same part in the ramus just
alluded to only it is very much larger, and must have beIn fact,
longed to a jaw equal in size to that from Fenton.
from its dimensions and massive character, it would seem
more»than probable that this Newsham articular piece really
belongs to AntJiracosau7-us.
The posterior margin of the fragment of the ramus in connexion with the articular piece is perfect, and sweeps downwards in an even curve, which, if continued a little further, as
it appears to have been, would give to the posterior part of the
jaw a depth of quite 4 inches the measurement near the same
point of Mr. Ward's specimen. The articular piece stands well
up the neck is short and stout the process bearing the glenoid
surface is massive, and is transversely elongated, measuring
2^ inches long and an inch wide the glenoid cavity is deep,
and takes a slight sigmoid curve behind at the outer margin
there has been a stout projecting process and in front towards
the inner margin there has been a similar projection of the lip
It would therefore seem evident that
of the articular cavity.
the attachment of the mandible to the tympanic trochlea must
have been very firm, rendering the movements of the jaw
Indeed the massive character of the
secure and precise.
whole articular piece indicates great power, and is well correlated with the huge vomerine tusks and formidable dentition

of

was then

at

;

—

',

;

;

;

;

of this species.

The presence of Anthracosaurus in the Newcastle coal-field
does not rest merely on the occurrence of this articular piece.
have already alluded to a large portion of the cranium
This interesting specimen exthat was found at Newsham.
hibits numerous maxillary teeth and the two great vomerine
The
tusks so characteristic of tliis powerful Labyrinthodont.
anterior extremity of a mandibular ramus with five teeth at-

We

a Mandibular Ramus

q/"

Anthracosaurus Russelli.
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tached was also described in the same paper with the lastnamed specimen. And now we have to record from the same
locality a fragmentary specimen of the middle portions of a
These
pair of mandibular rami displaying several teeth.
fragments lie one over the other, and are much confused and
mixed up with some other bones that are adherent by pressure
The surfaces of the teeth, however, are
to the general mass.
in a very good state
some exhibit grooves, others ridges. In
one of the teeth the grooves are very delicate, and are jirecisely like those in Mr. Ward's specimen.
Besides the above evidence of the occurrence oi Arithracosaurus in the Newcastle coal-field, detached teeth are likewise
found at Newsham, agreeing in every particular, externally
and internally, with the type specimens. They are rare, however, in comparison with those of Loxomma^ which is undoubtedly the much commoner fossil of the two.
:

Loxomma AUmanni, Huxley.
Since our paper appeared in the ' Annals (May 1870) on
the occurrence at Newsham of an imperfect cranium oi Loxomma AUmanni, Mr. Atthey has obtained from the same locality another and complete cranium of this fine LabyrintliGdont.
This second example was procured about the middle of last
June, and is one of the finest and most perfect specimens that
have yet been found. Indeed, so far as we know, there are
but two others that can at all be compared with it and these
are the beautiful skulls alluded to in the above paper as being
in the possession of Mr. James Thomson, of Glasgow.
Our second specimen is 14 inches long and nearly 7f inches
wide across the occipital region, where the skull is widest.
estimated the length of the first obtained specimen, which
wants the muzzle, as 12 inches but, as it is 9 inches wide,
this estimate is probably considerably less than it ought to be.
Since we have seen that the one which is only 7f inches wide
is 14 inches long, we should certainly expect that the specimen measuring 9 inches across would be proportionately
longer.
The latter could scarcely have been less, when perfect, than 15 or 16 inches in length.
The specimen recently obtained has been entirely removed
from the matrix, so that both the upper and under surfaces of
the skull are completely exposed to view.
The bone is in a
very good state of preservation, and exhibits in great perfection, covering the whole of the upper aspect, the peculiar
'

;

We

;

or reticulated structure common to these Labyrinthodonts.
The roof of the mouth is also well displayed,
particularly the sphenoid and the vomerine and palatal bones.

honeycombed

;;
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likewise the posterior nares and tlie palato-temporal foramen.
The basal portions of the teeth, too, are nearly all present
but the crowns, unfortunately, have disappeared.
In every respect the characters agree with those of the
previously described specimen and in addition, tlie parietal
foramen is distinctly marked in the new example. This
characteristic featm-e is not seen in either of Mr. Thomson's
specimens but in the original cranial fragment described by
Professor Huxley it is well indicated on the inner surface*.
In our specimen it is small and circular, measuring not much
over an eighth of an inch in diameter.
It is placed near the
centre of the wide occipital portion of the median coronal
bones.
The mucus-grooves on the muzzle, too, are well
developed one passes straiglit across the premaxillaries in
front
from either end of this, and forming with it an acute
angle, another groove passes backwards for a considerable
distance along the side of the muzzle.
The teeth are nearly all present in a more or less imperfect
condition ; mostly, however, the stumps only remain.
There
are three pairs of large tusks
one vomerine, two palatal.
The vomerine tusks are situated about 1^ inch behind the
anterior margin of the pramaxillffi ] the basal portions of these
project considerably, and measure in diameter | inch.
The
first pair of palatal tusks are placed 2 inches further back,
and are scarcely so large as the vomerines ; the second pair,
which seem equally large, are 1^ inch further in the rear,
being somewhat in £i-ont of the transverse centre of the skull.
Each prffimaxilla boars four teeth, M'hich are upwards of a
There are five or six rather smaller
^ inch wide at the base.
teeth between the vomerine and the first palatal tusk, and the
like number between the latter and the second palatal tusk
and behind this, again, there are four or five more, making in
all in each side of the jaw about twenty teeth.
All these
teeth are placed a little apart, and have depressions behind
them in the alveolar border the tusks also are accomj)anied
by similar depressions.
Not far from the spot where this fine skull was obtained,
two mandibular rami (a right and a left) occmTcd two or three
feet apart.
They are of the same size, and most probably belonged to the skull in question. This would seem to be likely,
not only on account of their close proximity, but also on
account of their size, which agrees well with that of the
cranium. Tlie left ramus is imperfect, the posterior portion
liaving been fractured and lost.
piece 9 inches long, however, of the anterior portion remains in a very good state, with
;

;

:

;

—

;

A
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The right ramus is ahnost
the stumps of the teeth attached.
perfect the alveolar border is quite so, and exhibits the teeth
in a beautiful state of preservation ; a great portion of the
dentary bone is present, and is covered with the usual reticulated sculpture the anterior extremity is quite perfect, as well
at the posterior end with the glenoid
as the articular bone
sm-face, which is transversely elongated, deep, and consider;

;

—

ably elevated.

This large and perfect ramus is nearly 14^ inches in length,
and at the widest part, which is about 4 inches from the posterior extremity, is 2| inches broad. From this point it tapers
gradually to the anterior end, where it is little more than an inch
wide. The inferior margin is slightly convex and the alveolar
border is somewhat concave, with a slight eminence in front
;

giving support to the

first

large tusk-like tooth.

There are upwards of twenty teeth, seventeen or eighteetr
They vary
of which are well preserved a dozen are entire.
much in size, and in some places are arranged almost in conThree are
tact; in other places they are considerably apart.
much larger than the rest, and seem to correspond to the
vomerine and palatal tusks of the skull. These large teeth
are 1^ inch long, and are upwards of ^ an inch wide at the
The first of these is placed an inch from the anterior
base.
extremity, upon the eminence of the alveolar border already
;

a single small tooth is situated in front of this. The
second large tooth is 2 inches further back, and the third is
Ig- inch behind the second; the last is therefore 3f inches behind the first but the space between the apices of the first
and last large teeth is 4^ inches a distance correspondingvery nearly to that between the depressions behind the vomeThe smaller teeth vary from f to
rine and last palatal teeth.
about I of an inch in length they are all considerably compressed towards the apex, and have wide cutting-margins
the lower portion is rounded and grooved, the grooves extending for a considerable way up the crown.

noticed

;

;

—

;

Archichthys sulcidens^ Hancock

&

Atthey.

additional remains of this large and powerful fish
have recently occun-ed at Newsham, where the original specimens were obtained that were described some time ago in the
'
Annals (April 1870). The most important of these recent
acquisitions is a considerable portion of a crushed head, which,
though in a bad and much disturbed condition, shows in a
very satisfactory manner the thick, massive character of the
bones moreover many of the parts are very well displayed.
large portion of a mandible, measuring upwards of 10 inches

Some

'

;

A
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long, lies in the middle of the mass, with the inner
exposed, and with the alveolar border turned over ;
several of the teeth are seen, measuring from f to |
length.
This fragment (for, large as it is, it is but

ment) has

The

lost

smface
so that
inch in
a frag-

both extremities.

anterior extremity of each mandibular

ramus

is

like-

wise present on the slab, and has a large laniarj tooth in front,
and several of the small teeth behind. One of the large teeth
is nearly perfect, and measures 2 inches in length, though the
extreme apex is deficient, and is nearly an inch wide at the
base.
The other laniary tooth has been apparently equally
large, but merely its stump remains. The largest of the small
teeth are about half an inch long
they appear, however, to
have been pretty regular in size, and are placed a little apart
from each other. These two mandibular fragments are each
upwards of 2 inches long so that if one of them be joined to
the large portion of the mandible already described, we have
the dimensions raised to 12 inches; but as we have no means
of determining how much of the proximal extremity is wanting, it is difficult to say what was the real length of this forIts massiveness, however, is
midable jaw when perfect.
sufficiently evident, as the bone of the anterior fragment is
nearly an inch tliick.
The left prffimaxilla is also very well displayed, lying across
the large mandibular fragment.
It is 3| inches long, and is
1| inch wide. The anterior extremity is rounded and close
to the front margin there is, as in the mandible, a laniary
tooth, which is small, however, in comparison with that of the
latter; it is | inch in length, and is proportionately narrow.
This tooth is succeeded by about twenty minute teeth, § inch
long, or thereabouts, which are very regularly arranged at a
little distance from eacli other.
Mixed up with the above are many otlier bones, belonging
apparently to the skull but they are too much broken up to
the right prjEmaxilla, howadmit of exact determination
ever, with its anterior laniary tooth, can be discovered amidst
the commingled mass.
The surface of the more perfect bones exhibits the peculiar
;

;

;

;

;

tubercular sculpture originally described ; and the characters
of the teeth show no variation from (indeed they are precisely
similar to) those at first pointed out as distinguishing the
species.

Two gigantic jugular plates were obtained at the same time,
associated with tlie above remains, though not on the identical
do not hesitate to assign them to Archichthys^ not
slab.
more on account of their association than from the character

We
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of the surface-stnicture, which agrees with that of the other
bones of this fish, and tliat we know of no other species
found in our coal-shales to which they can belong. The size
alone would seem sufficient to detennine the question.
Mebut the largest jugular
galichthys is certainly a large species
plate we have seen of that fish is scarcely more than 7 inches
long, not half the length of those in question. And, moreover,
its form and enamelled surface are sufficient to distinguish it,
though in general character it has considerable resemblance to
the specimens under discussion.
Except those that are altogether out of the question, the only other fishes of any considerable size that occur in our coal-shales are the three large
species of Ctenodus
in this genus, however, the mandible is
too short, and the space in front between the rami too contracted to admit of there being any large jugular plates; indeed
Ctenodus is understood to have no jugular plates.
Unfortunately, these two enormous plates are imperfect but what
remains of each is in an excellent state of preservation, and
lies flattened out, the form being completely retained
and
there is no difficulty in determining the entire contour for
whilst one has only the posterior extremity imperfect, tliis
extremity in the other is entire.
The right plate has the under surface exposed the anterior
portion of this is quite perfect, a small part only of the posterior extremity, as just noticed, being wanting.
In front it
tapers gradually to a point, and there is a notch on the inner
margin, about 1\ inch from the apex at this part the sui-face
is depressed diagonally, the depression being bounded in front
by a stoutish ridge. This plate, or, rather, as much of it as
remains, is 12 inches long and A\ inches wide.
Only the
posterior extremity of the left plate is present and this fragment is 3^ inches in length, and lies with the upper surface
exposed, with the inner margin in contact with the outer
margin of the other plate. The posterior border is obtusely
pointed but as the slope is shorter on the outer than on the
inner margin, the acumination is towards the outer edge.
By the aid of these two fragments, the form of the entire
plate is easily determined.
It is elliptical or widely fusiform,
with the anterior extremity pretty regularly and gradually
pointed, the posterior end being more abruptly and excentrically acuminated.
When perfect, these huge jugular plates
cannot have been less than 14 or 15 inches in length, as,
judging from the specimens, it would seem evident that the
fragment (which is 12 inches long) of the right plate has lost
;

:

;

:

;

;

;

;

;

two or three inches of its posterior extremity.
A fragment of a bone lies on the outer margin of the right

;
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which

in all probability is the anterior central plate
too imperfect to admit of any decided opinion.
bones originally supposed to be jugular plates were

it is

The

folded and much crumpled and distorted, so that their form
and dimeiisions could not be determined with certainty.
are now disposed to consider these to be certain cranial bones, of
the exact nature of which we have not yet satisfied ourselves.
From the size of the jugular plates a very fair esti-

We

mate may be made of the magnitude of the head. In Megalichthys the large jugular plates (and in that genus these
plates closely resemble those of Archichthys) are about the
length of the mandible, or rather a little shorter, allowing for
the projection of the rami in front.
If therefore we take this
as a guide, and are correct in estimating the jugulars in Archichthys at 14 or 15 inches, the mandible cannot have been
less than 15 or 16 inches long.
Now, as the head extends
considerably backwards beyond the articulation of the mandible, in some species for more than a third of the length of
the mandible, it would appear that the head of Archichthys
may be estimated as about 20 inches long, including, of course,
in this calculation the gill-plates.
That this is not an overestimate is evident from the fact that the operculum and prgeoperculum together are between 4 and 5 inches wide. The
width of the head can also be very correctly estimated: it
could not be less than ten or twelve inches.
This is evident
when we recollect that the joint width of the jugulars is 9
inches, that the mandibular rami are each an inch thick,
and that it is not improbable that there were small external
jugular plates lying between the rami and the outer margins
of the large jugulars.
These are formidable proportions, indicating a very powerful
creature and Avhen we take into account the magnitude of the
oral weapons and the animal's superior activity, ^rc/acA^/iys
must have been no mean rival to the large Amphibians of the
Carboniferous waters it must have been quite able to hold
its own against Loxomma, or even against the more powerful
Anthracosau7-us.
Notwithstanding the recent discovery of this large and
formidable fish, we are in possession of more information respecting it than has been attained in regard to many species
that have been acknowledged for years.
The characters of
the dentition are perfectly determined the mandible and praemaxilla have been obtained in a good state of preservation, with
the teeth attached. The gill- and jugular plates, too, have occurred in most excellent condition, as well as several other
bones, including some that apparently belong to the thoracic
;

:

:
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The body-scales have likewise been found associated
with the bones.
have also good reason to conclude that the genus Archichthys occurs not only in other coal-fields, but likewise considerably lower in the Carboniferous series.
girdle.

We

EXPLANATION OF PLATE VL
View

of the inner surface of a portion of a mandibular ramus ot Anthracosaurus Husselli, a little reduced in size
a, alveolar border
b, inferior mai'gin
c, inner or splenial plate ; t?, outer plate or dentary
bone e, depression in alveolar border /, elevated straight portion
of ditto ; [/, impression of first tooth of the series ; h, remains of the
:

;

;

;

;

last ditto.
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Seveeal

of the species of Foraminifera found in the Gulf of
Lawrence have been noticed by Principal Dawson in vol. v.
of the Canadian Naturalist,' p. 188 et seq.
The following
St.

'

Table (pp. 88, 89), however, is the only approach to a complete
view of the species and their distribution hitherto attempted.
Many of the deeper samples were small quantities of
mud brought up in sounding, by Capt. Orlebar, R.N., of the
Coast Survey, and by him kindly presented to Dr. Dawson.
The specimens from Labrador were obtained from material
dredged by the officers of the Geological Survey those from
Prince-Edward Island were from a sample secured by C.
and those from the bank of Newfoundland were
E.obb, Esq.
obtained from the late Sheriff Dickson, of Kingston.
The somewhat extensive series from Gaspe Bay was obtained during a dredging-expedition in the summer of 1869.
The mud was sampled when brought up by the dredge, and
reserved for examination, the depth being ascertained as carefully as possible.
Several very rich and interesting samples
are also from the dredgings of Mr. J. F. Whiteaves, F.G.S.,
in Gaspe and its vicinity.
;

;

The means were, unfortunately, not at hand for ascertaining
the temperature of the bottom. But though there is reason to
believe that the water at Gaspe Bay is somewhat warmer
than the Gulf of St. Lawrence in general, the mud as it came
over the boat's side felt icy cold to the hand, showing even
here what a great effect the iceberg-laden arctic current has
on the bottom temperature. The number of species tabulated
must not in every instance be taken as a criterion of the rela* From the 'Canadian Naturalist,' June 1870; communicated by the
Author.
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tive richness of the localities, as

amount of material

.

at disposal.

much
This

often depends on the
is especially the case

when comparing dredgings with soundings.
The general aspect of the Gulf-of-St.-La'UTence Foraminifera is northern, and in many places closely resembles the
fauna of the Greenland coast and the Hunde Islands, as given
in Parker and Jones's memoir (Phil. Trans. 1865). The gulf,
at least so far as its Foraminifera are concerned, evidently
belongs to the Arctic province, the limits of which skirt the
Banks of Newfoundland, and pass thence southward to Cape
Breton.
The refrigeration of its waters depends on the arctic current,
which, entering the Straits of Belle Isle, floods the whole bottom
of the gulf with water almost at the temperature of the Arctic

To

these conditions the series of collections from Gasp^
is of a slightly more southern
character, both as regards the species represented and the deseas.

offers

somewhat an exception, and

This difference depends on
velopment which they attain.
purely local causes, which, while slightly changing the character, give opportunities for a very abundant development of
Foraminifera, more especially of the arenaceous forms. Gasp^
Bay in no pai't exceeds 50 fathoms in depth, is about twenty
miles in extreme length, well land-locked, and disturbed by
no other current than that caused by the ebb and flow of the
tide. The depth is not so great as to allow of the incursion of
the cold and deep layer to any great extent and the proximity
of land and the shelter thus afforded tend still further to modify
its temperature.
The bottom, in most of the deeper parts, is composed of fine
sand and mud and this it is which favours the very large
development of arenaceous forms.
Past the mouth of Gaspe Bay sweeps the very strong tidal
current of the St. Lawrence ; and immediately we pass the
shelter of Ship Head and come within its influence, the changes
in the Foraminifera become strikingly apparent. The bottom
consisting for the most part of clean gravel or coarse sand,
most of the arenaceous forms disappear at once, and, instead
of the abundance of Nonioninas and Miliolas previously found,
a very large proportion consists of Planorhulina lohatula^
which can hold its own, attached to seaweeds and polyzoans.
Polystomella arctica also becomes somewhat prominent, while
the Lagenidae and Entosolenidse appear in abundance.
What few sandy forms do occur are depauperated and composed of very coarse particles. The Foraminifera as a whole,
however, are very abundant, and in some samples dredged by
Mr. AVhiteaves almost equal in quantity those in the deeper
Atlantic soundings.
;
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In the estuary of tlie St. Lawrence itself, Bulimina pyrula
becomes a somewhat common form. Among forms which in
the Gulf of St. Lawrence may be mentioned as specially characteristic of deep water wee, Nodosaria {Glandulina) loivigafa,
Glohigerina huUoides (very small), Bulimina, principally B.
squamosa {also small), Uvifjerina jiyfpnaia^ Cassidalina.
From depths greater than 100 fathoms all the Foraminifera
and Lagenida?, Buliminida3,
are very small and delicate
Olohigerina hulloides, together with a few depauperated No;

nioninos, constitute the greater part of the fauna.

depths also come

many

From

these

Diatoms, mostly Coscinodiscus, and
sponge-spicules. Polystomella striatopunctata is almost everywhere prevalent, though it nowhere attains to any very great
size, and below about 30 fathoms becomes small and generally
rare, and continues increasing in rarity till it almost disappears
In some localities, at about 30 fathoms, P.
at 300 fathoms.
arctica is abundant, and greatly surpasses in size the ordinary
Polystomellce occurring along with it.
The remaining P.
striatopunctatce also at this depth often show a remarkable
proneness to run into modifications resembling one or other
of the numerous species and varieties into which the genus is
subdivided but as the transition series are complete, it is
very difficult to place the bulk of the specimens satisfactorily
under them. It has been thought better, in the Table, to include as many as are easily seen to be modified striatopunctatce under that name.
Nonionina lahradorica, though not so
universally distributed as the above, is a very characteristic
It seems to be best developed and in
species in the gulf.
It thins off both in
largest numbers at about 30 fathoms.
numbers and size as we go into shallower water, and decreases
much in size, though not so perceptibly in numbers, as the
water deepens to 100 fathoms and below. There is a remarkable absence of Miliolas in the estuarine parts of the gulf,
which strongly contrasts with their abundance in Gasp^ Bay
and also on the Atlantic coast of Xova Scotia, and south.
One specimen of a cmious sandy form of Cornnspira foliacea
was obtained at a depth of 18 fathoms at Gasp^.
Biloculina ringens scarcely occurs above 30 fathoms.
At Murray Bay, which is only about sixty miles below the
point where at least the surface of the St. Lawrence becomes
permanently fresh, the Foraminifera become very scarce and
Polystomella striatopunctata is the most common, but
poor.
Nonionina labradorica^ Lituola
it has become very small.
canariensis^ and Trochammina inflata also occur, but all much
reduced in size, and, relatively to the amount of material
examined, scarce. On passing from the gulf to the east of
;
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Newfoundland, or to the sonth of Cape Breton, a change from
Polystomella striatothe gulf fauna is immediately detected.
Nonionina lahrapunctataj there so common, becomes rare.
dorica to a great extent ceases to appear, and Uvigerina pygmcea and Cassidulinidse become more frequent.
The &.Yen&.ceoi\s Li'tuola Jindens, D. & P. (1)*, Hippocrejnna
indivisa, D.
P. (2), Lituola cassis, D. & P. (3), are most plenLituola scorpiuris (4)
tiful at depths less than 20 fathoms.
goes down to the greatest dejjths in Gaspe Bay, and is yet
abundant at 10 fathoms, while the immense RTiabdopleura'^ (7)
only appears at about 20 fathoms, and continues from that
point increasing in numbers and size to the depth of 50 fathoms,
which is the greatest depth in Gaspe Bay, where alone it has
been found.
The disti'ibution of these Foraminifera would tend, with
other facts, to show that these organisms, together with most
other marine animals of low organization, do not depend to
any great extent on the depth or intensity of daylight, but
almost entirely on the temperature of the water, as Dr. Carpenter maintains in his account of his recent deep-sea dredging;
so that they Avould not give very satisfactory evidence of the
conditions of deposit of Postpliocene or other beds, unless
other facts were at disposal to show the depth, when the Foraminifera would give valuable assistance with regard to the
The quality of the bottom,
climatic conditions at that depth.
however, has much to do with the general fades of the Forafor, as shown above, calm
minifera, as with other animals
water, with a bottom composed of fine sand and sediment, is particularly favourable to the arenaceous forms, though, even under
these conditions, they do not thrive in the very cold, deep water
strong
(such as that below 100 fathoms) in the open gulf.
cuiTcnt at once causes all sandy forms to disappear, mostly,
no doubt, from the want of the fine materials necessary for
their shells, and brings in a large preponderance of Planorbulinas, Lagenida3, &c.
The arenaceous forms, with the exception of those which
are tubular, constitute a series parallel to the calcareous forms,
and the members of which graduate into one another. It
seems not improbable that the individuals of the same species
may assume either appearance. It does not appear, however,
that the same individual can present both forms at successive
periods. On the other hand, the sandy forms may really conSketches of
stitute a distinct group parallel to the others.
some interesting new forms are given. Dr. Parker has kindly
There are
assisted in naming some of the arenaceous forms.
• The figures refer to the numbers of the Tvoodcuts.
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adherent to stones, along -with TruncatuUna

been
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;

fig:ured.

11

Fig. 1. Lituolajindens, D. & P.
Fig, 2. Hippocrepina indivisa, D.
Fig. .3. Litnola cassis, D. & P.
Fig. 4. Litnola scorpiuris, Tar.
Fig. 5. Nonionina scapha, var. labradorica (313 fms.).
Fig. 6. Bidimina Presli, var. squamosa (313 fms.).
Fig. 7. Rhahdopleura ?
Fig. 8. Poh/stomella arctica.
Fig. 9. JBilocidina ringens.
Fig. 10. Lagena sulcata, var.
Fig. 12. Entosolenia marginata.
Fig. 11. Entosolenia striatopunctata.
Fig3. 1, 2, 3, 4,

&

&

P.

7 are dra\\Ti to a scale Lalf that of the other figures.
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gards food, attaining sexual completeness in winter as well as
in summer, unchecked by any competition or by assailants.
The Oligochjeta are best
1. Families of the Oligochseta.
primarily divided as proposed by M. Clapar^de, into the
Terricolce and the Limicolce.
The former group has been but
little studied, with the exception of the typical genus Lumhricus^ and is not as yet broken up into families
it includes
the genera LumbricuSj PericJueta, Phreoryctes and others,
characterized by much greater histological and organological
differentiation than is met with in Limicolffi.
The Limicolffi
liave been divided into three families, Sa3nurida3, Enchytraiidae,
and Naididffi but I should be inclined to place the Enchytrffiidge as a subgroup with Sa?nurid£e, since only in this way
can full weight be given to the very distinctive characters of
the Naididge.
thus have Lumbricidge = Terricolce, whilst

—

;

;

We

=

Sfenuridfe and Naididffi
Limicola3.
TheNaididae are further
divisible into Naidinai and Chgetogastrinae.

—

New Species of Sa^nuridfe. The determination of speamongst these worms is very difficult, for two reasons
first, that authors are not agreed as to what characters are
important, and give descriptions of varying incompleteness
and secondly, that it is not possible as yet to say what are the
limits of variability and the phases of development in one and
the same species.
The most abundant wonn in the Thames mud is the Tubifex
7-ivulorum, described some years since with much care by M.
Jules d'Udekem. Two other worms, however, are very abundant, living inextricably mixed with it in masses
these are
a sj)ecies of Limnodrilus and another, very interesting Tubifex.
2.

cies

:

:

No observer has recorded Limnodrilus (of Claj^ar^de) in England ; but I have found it abundantly in many localities, represented by three species. That in the Thames appears to be
the first of M.Clapar^de's species, L. Udekemianus (Recherches
sur les Oligochetes) , being characterized by brown patches in
the posterior segments, caused by stellate pigment-cells forming the endothelium of the perivisceral cavity (figured by me
in Quart. Journ. Microsc. Science, July 1870). Another Limnodrilus, which I have obtained from an old pond at Hampstead, differs from either of Clapar^de's species in its great size
In
(4 inches in length) as well as in the number of the setae.
another series of specimens, which I think will prove specifically distinct, the chitinous tube in the copulatory organ is of
enormous length as compared with those figured by the Swiss
Professor.
I have found that specimens of these and other
worms may be mounted with great facility, and kept for
reference, by means of glycerine jelly.
,
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The second species of Tuhifex in the Thames I first obtained
with Mr. Kent in the Victoria Docks. I have since had specimens in abundance from near Barking.
In this form, which
difiers in no respect from T. rivuloruvi when closely examined
bj the naked eye or low powers, the setjB of the dorsal row of
the first ten segments present, when highly magnified, a form
seen in no other Oligochaetous Annelid, recalling by its specialization the setas of some Polychata.
The bifid apex has its
prongs directed forwards, and widely divergent, the interval
being occupied by a finely ribbed membrane, which is somewhat depressed between the two prongs (fig. 1 h). With these
Tm.

Fig. 2.

1.

are associated from one to four capillary seta in each bundle.
The setfe of the first ten ventral [i. e. on the neural aspect)
fascicles are small

and of the usual crochet form

(fig. 1 a)
but
segment, the setee, both in the dorsal
and ventral fascicles, assume a very marked stout form (fig. Ic),
resembling those of Lumbriculus, and diiFering very clearly
from those of T. rivulorum. The webbed or palmate dorsal
setae of the first ten segments appear to act in concert as so
;

after the tenth setigerous

many

oars, propelling the

worm by

the pressure of their

flat

This species of Tuhifex diff'ers further
from T. rivulorum in the narrowness and elongation of that
part of the male efferent duct which lies between the enlargement upon which the gland called "seminal vesicle" by
Claparbde is grafted and the proper penis. This portion, unlike what occurs in T. rivulorum or the two species figured by
Claparfede, is non-glandular, and resembles the corresponding
surfaces on the water.
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A

part in Limnodrilus. This is a very important distinction.
further character is found in the spermatophores (bodies occurring in the spermatic reservoirs, which I have shown to be
agglutinated masses of spermatozoa, and on which Clapar^de
founded his genus of parasitic Opalinoid parasites, Pachydermon). In the new form these are elegant and tapering at
each end, whilst in T. rivulorum they have a curious conical
extremity, due to moulding in the mouth of the reservoir.
On describing the setse of this new form to Prof. Leuckart,
last April at Leipzig, he told me that he had just seen a description of such setae, and handed me a Russian work, The
Memoirs of the first Meeting of Russian Naturalists at St.
Petersburg, 1868, Supplement,' in which is a paper entitled
" Materials for the knowledge of Onega Lake and Territory in
their Zoological Aspect," by Karl Kessler.
By the kindness
of Dr. Alexander Brandt, who was fortunately present, I was
made acquainted with the contents of this paper. Several
Oligochastous Annelids are imperfectly described, and among
them Scenuris or Naidina umhelUfera, which is evidently the
new Thames worm, though no anatomical details are given, except that the genital openings are in the ninth and tenth fasciculate segments. The palmate setge are figured, but not well, and
it is obvious the artist had not a very high-power microscope.
'

Six specimens were obtained from mud by Lake Ladoga and
the specific name " umheUifera " is given, which I therefore
accept for the Thames worm, which stands as Tuhifex umhelThe genital openings in this species are placed as in
lifer.
the T. rivulorum^ with which it is associated, viz. those of the
spermatic reservoirs in the ninth fasciculate segment, those of
the male ducts in the tenth fasciculate segment. The number
of setae and their form in a well-developed specimen were as
follows
Dorsal, 5 of 5 (fig. 1)
(1) Ventral, 3 of « (fig. 1)
and 2 capillary seta3. (2) V. 4 of a D. 5 of h, 3 cap. (3) V.
4 of a (larger) D. 8 of i (larger) 3 cap. (4) V. 3 of a D,
9 of 5, 4 cap.
D. 8 of Z>, 3 cap.
(6) V. 3 of
(5) V. 3 of a
a D. 8 of Z*, 4 cap. (7) V. 2 of a D. 5 of Z», 3 cap. (8) V.
2 of a D. 5 of ^, 2 cap.
D. 4 of h,
(9) V. 3 of a (small)
1 cap.
D. 2 of Z*, 1 cap. (11) V. 2
(10) V. 2 of a (small)
of c ; D. 3 of c, 1 cap.
D. 2 of c. (13-18)
(12) V. 2 of c
same as (12), then 2 of c in each ventral and 1 of c in each
dorsal fascicle, with no capillary set^e for the rest of the worm.
This specimen was not in a sexual state, though of large
;

:

—

;

;

,

;

;

;

;

;

;

;

;

;

size (1| inch).
It is a question

whether Tuhifex umhellifer has been introduced into the Thames by ships. It is very abundant in parts.
A careful study of the setae of
3. Set<B o/Tubifex rivulorum.

—
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on the observation of the last species,
that in T.rivulorum there is a r^^dimentary weh
to the dorsal setse of the first ten fasciculate segments, and
even traces of such a web as far as the fifteenth. This and
the peculiar form of these setge has not before been described.

this species, consequent

has shown

me

Though considerably smaller relatively, yet the set£e in this
region approach those of T. umhelUfer also in form, having
the form seen in Z», 5', fig. 2, with the prongs nearly straight,
unlike those of the ventral region and of the other parts of the
body (a, fig. 2)
It requires a glass of very good power to see
It is
this web well
a -yV or Hai^tnack's 10 a immersion.
most developed in the setse of the sixth and seventh fascicles,
and is to be made out, though very slight, in the setje of the
fourteenth fascicle, where the prongs ha-ve assumed the uncinate form characteristic of most Oligochsetous crochet-bristles.
remarkable fact is, that in young [i. e. small) specimens of
T. rivulorum the webbing of the bifurcation of these bristles
is more obvious than in the older and larger individuals.
This suggests the sujiposition that T. umleUifer represents a
more primitive fonn, and that the rudimentary webbing
of the setse of T. rivulorum is a case of retention, in a rudimentary state, of ancestral characters which were formerly
highly developed. When it is remarked, further, that such a
form of seta is unknown except in marine Annelids, and that,
as far as it appears, T. umhellifer is a hrackish-ioater form, the
rudimentary webbing in T. rivulorum becomes more important.
I have seen no trace of such webbing in the setge of Limnodrilus (which is consequently thus further separated from
Tuhifex)^ nor in any other Oligochsetous Annelid examined
.

—

A

with care for this pur[30se.
Four or five very fine hairs, of six times the length of the
setge, are often to be seen, in small specimens of Tuhifex^ surrounding each seta near its apex they apparently result from
the splitting-up of the homy substance of the seta ; and they
occur in Nais as well.
Small dark particles are placed at intervals along these fine hairs.
These appearances are probably pathological, but are so common as sometimes to lead one
to suppose them characteristic and normal.
4. Enchytrceus and Pachydrilus.
In a garden-heap I have
obtained specimens of the typical Enchytrfeus vermicularis
whilst from a pond at Hampstead, from a running stream,
and from the Victoria Docks I liave obtained worms which
should be referred to Enchytrceus^ but possess blood coloured
red by haemoglobin.
That from the Hampstead pond is
marked with light-yellow bands externally, and is otherwise
colourless.
There does not seem to be sufficient ground for
;

—

;
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the genus Pachydrilus^ to which these forms with red blood

would be

referable.

—

Endothelium of the Perivisceral Cavity. The peririsceral
cavity of the Oligochajta is lined with a more or less complete
cellular membrane, which is directly continuous with the
coarse-grained yellow cellular layer covering the large vessels
and alimentary canal. The continuity of this layer has been
hitherto overlooked.
The whole endothelium, whether the
5.

visceral or the parietal portion, casts

cells into the perilarge bladder-like cells
seen in Limnodrilus suiTOunding the coils of the segmental
organ, and figured by Claparfede, are simply continuations of
the general endothelium, and are to be seen in Tuhifex also.
The parietal endothelium is more complete in Limnodrilus
than in Tuhifex^ and the cells are large and clear, branching
and anastomosing with one another on the surface of the internal muscular layer of the body-wall.
In one species, as
before mentioned, they are pigmented.
In Tuhifex there are
very few cells indeed of the parietal endothelium on the muscular surface
but they are densely lodged in four grooves
running longitudinally and placed between the longitudinal
bands of muscular tissue. In Tuhifex the cellular elements of
the muscular tissue, as well as the cells of the parietal and
visceral endothelium, are shed into the perivisceral liquid.
This also takes place in other S^nui'ida?. In Cluetogaster
there is no parietal endothelium, and the septal muscular
fibres are branched cells with nuclei. In Nais^ cells similar to
those of the so-called hepatic tunic of the intestine are to be

visceral liquid, Avhere they float.

ofl" its

The

;

seen fixed to the body-wall, representing the parietal endothelium.
M. Clapar^de gave a
6. Generative Organs of Tubifex.
very fair account of the genitalia of several Oligochgeta in his
'
Recherches,' adding much to what M. d'Udekem had done.
At the same time I have been led to differ veiy much from
Claparede on some important points.
It is not correct to say that Tuhifex is simply hermaphrodite.
What occurs here appears to occur also in other Limicolae, viz. that though both sets of organs are present, one sex
or the other predominates
thus it is usual to find an excess
Some very instructive
of spermatozoa or an excess of ova.
specimens have come under my observation, in which the
organs in the ninth fasciculate segment, viz. the testes and
receptaculum seminis, were entirely undeveloped and not even
represented, whilst those in the tenth (viz. the ovary and male
efferent apparatus) were of full adult size ; many large ova,
ripe for deposition, were present, and the male efferent canal,

—

:
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expanded tnimpet-like orifice opening in
the ninth segment, totally devoid of spermatozoa, though
working its cilia actively. The fact that a male and a female
organ in the ninth segment were aborted, and a male and a
female organ noi-mally developed in the tenth, shows that
there is no "solidarity" between the female organs as such,
but that their development or abortion is due simply to the
These
greater or less nutrition of then* particular segment.
specimens were females in the essential, male in the accessory
organs of generation.
Dr. Fritz Ratzel has recently given reasons for regarding
Tuhifex as exhibiting a dimorphism of the ovaries, the ova
being usually detached as they develope from the terminal
portion of the ovary which hangs in the tenth fasciculate segment in close contact with the glandular dilatation of the male
efferent duct, whilst in other specimens floating masses of large
ova are found freely in the body-cavity. I have observed the fact
seen by Ratzel, but do not think it requires his interpretation.
Tuhifex occurs in the Thames in the sexual condition in
winter and summer.
In the autumn large specimens devoid
In specimens taken in the
of genital organs are to be found.
summer I have sometimes seen a very cm'ious condition of the
ovary, masses of large ova being detached instead of one much
larger o\Tim alone.
I think, from the appearance of the substance of the ova and the condition of the co^julatory organs,
that this is an abortive development, ending in the degeneration of the ovaries, both they and the testicular elements becoming, after a certain season of activity, absorbed in the perivisceral fluid. I have also found curious corpuscles, evidently
aborted sperm-cells, in the perivisceral cavity of Tuhifex in
the autumn.
The structure and position of the testis appear not to
have been fully made out by M. Claparede or by other
writers ; and this is true not only of Tuhifex^ but of the
Leydig's figure of the young testis in
other Oligochaeta.
Phreoryctes Menckianus (Max Schultze's Archiv, vol. i.) is
the only one which agrees with what I have seen.
I have
already figured the developing testis in ChcBtocjaster (Quart.
Joum. of Micr. Science, 1869) those of the other Oligocheeta
do not much differ from it. By examining very young specimens of Tuhifex or LimnodriluSj the real nature and origin of
the sacculate masses of zoosperms seen in adults may be
The young Tuhifex of a quarter of an inch in
ascertained.
length presents in the ninth fasciculate segment a pair of pyriform protoplasmic masses, very small, hanging one on either
an exactly similar pair is seen in the
side of the nerve-cord
penis, &c., with its

;

;
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the former are the testes, the latter the ovaonly one pair of testes, not two or three as
supposed by Clapar^de, who, I imagine, did not examine the
youngest specimens. In the minutest details of structure the
ovary and testis are at this period identical, consisting of
nuclei scattered in a common protoplasm.
The testicular
masses segment, forming groups of nucleated protoplasm, each
nucleus of which gradually developes around it a demarcated
area.
The cells thus formed have the exact structure of the
young ova. At this point their development diverges for
whilst the ova increase in size individually without proliferation, the young sperm-cells exhibit most active multiplication by division of their nuclei into two, three, and four,
thus forming floating spherical or compressed aggregates of
young sperm-cells. The further development of these I have
carefully traced in several genera of Oligochata.
Several

tenth segment
ries.

There

:

is

;

phases appear subsequently in the development of each mass
of sperm-cells, which have not hitherto been described, and
require illustration.
At one period in the development of the
sperm-masses (the protoplasmic masses which give rise at
their periphery to sperm-cells) of Limnodrilus the whole mass
has a tendency to fibrillate into zoosperms ; and some of these
masses assume elongated forms far thicker than normal zoosperms, and exhibit both protoplasmic contractile movements
and the flickering motion of a cilium.
This fact has a
special interest in demonstrating the identity of ciliary and
amoeboid movement, of wliich Hackel has lately wi'itten
(Biologische Studien, 1870).
The innumerable spermatospheres which are thus developed from the original pair of
testes fill the segment in which they are formed, and also
dilate certain folds
of the peritoneal membrane in connexion with the septa which separate the ninth from the
adjacent segments ; and thus a sheath is formed for these
rapidly multiplying floating corpuscles.
One thing is quite
certain, that this sheath is not part of the original testis, and
that at first the spermatospheres float freely in the perivisceral
cavity, as I

sheath

have figured them in Chcetogaster limmei.

The

in all probability only a part of the dissepiment bethe ninth and tenth fasciculate segments ; and it is
is

tween
pushed down, as described by Clapar^de, through several succeeding segments as the spermatic elements increase in number. This occurs equally in Nais.
It also frequently happens
that a similar sheath extends forwards, distended with spermatospheres detached from the pair of testes.
It will be observed
that this description differs from that of Clapar^de chiefly as
to the position

and character of the original

testes.

The

large
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sacculate bodies in the earthworm have the same origin as the
sheaths containing spennatospheres in the Ssennridae and
Naididaj. Hering pointed out that these sacculi were not true
in opposition to D'Udekem, whose view I supported
in a paper on the earthwonn because I did not find the bodies
testes,

described as testes by Hering.
I do not now feel sure wliat
the bodies called testes by him may be ; but I have found the
true testes in Lumhricus placed as in Tuhifex.
In Lumhricus
there are at least two pairs. The true testes are clearly figured
in an immature Phreoryctes (a Lumbricoid) by Leydig.
The view advanced by D'Udekem, that the penis in Tuhifex
is invaginated in the oviduct, is supported by Clapar^de. There
is really no evidence to support this view
and, as stated by
both these authors, it is purely hj^jothetical, favoured chiefly
by the fact that no true oviduct has been found. The ripe ova
descend through the septa of several segments in a Tuhifex
rich in ova, and they thus recede to a very considerable distance from the male genital opening.
Hence it is difficult to
comprehend how this can act as the orifice for the escape
of the ova. The manner of the deposition of the ova can only
be decided by observation, which is very difficidt in this
matter.
The glandular organ attached to the pyriform part of the
male efferent duct has been called a seminal vesicle by Clapar^de, though he admits that he has never seen zoosperms in
it.
It is really, in all probability, a gland destined to secrete
a cement to aid in forming the spermatophores, which veryremarkable bodies occur in all the Limicoljs apparently, but
were unknown to Clapar^de, since he mistook them, where he
did find them, for parasitic Opalinoid Infusoria, giving to
them the name Pachydermon. I have pre\nously given reasons
for regarding Claparede's various species of Pachydermon as
spermatophores (Quarterly Journal of Microscopical Science,
but I have now watched their formation, and more
1870)
carefully ascertained their structm-e, so that the matter is beyond doubt. Claparede found species of Pachydermon in two
species of CliteUio and in Limnodrilus, and mentions one seen
by D'Udekem in Trdjifex. I have obtained these bodies in
great abundance in Ihihifex and in Limnodrilus^ and also in
Nais.
They occur in the spermatic receptacles, and are eminently characteristic of the different genera and species. They
are formed by the moulding of the spermatozoa with a cementing substance in the long necks of the spermatic reservoirs.
curious conical head is thus given to the spermatophore of
Tuhifex rivulorum^ con*esponding to the shape of the orifice
The spermatophore of T. umheUifer has not
of the reservoir.
this head, but is pointed, tapering at either end.
;

;

A

of Oligochoetous Annelids.

99

The spermatophore of Limnodrilus, again, is of a different
shape, broad and rounded at one extremity, tapering at the
other that of JSfais is very long and thin, the spermatozoa
being simply twisted into a rope. In those of the Ssenurid^e
there is an axial canal filled Avith granular matter, or sometimes with shrivelled epithelial cells the spermatozoa are set
spirally round this canal, imbedded in the fii*m and tough
cement so that only their extremities project.
These extremities in Tuhifex I generally saw in active movement
whilst still contained in the seminal pouch, so that they propelled the spermatophore in most elegant curves through the
water when liberated into it when this contained two per
cent, of sodium chloride.
The spermatophores of Tuhifex
rivulorum were of all lengths ; sometimes quite short, little
longer than broad, at other times they appeared as long,
snake-like bodies sometimes they were incompletely cemented,
and sometimes the cement alone appeared to have assumed
the form without imbedding any spermatozoa.
The spermatozoa themselves, when fully developed, are thread-like
filaments, without any distinct head, or rather with an unusually long and thread-like head, distinguished from the
much shorter and somewhat slenderer filament by no demarcation, but by its mobility
the short filament is continually
moving, bending over on itself, so as to give the appearance
of a knobbed extremity with any but the highest powers of
the microscope, since it remains in this reflexed position when
at rest.
The cementing substance of the spermatophores is
probably secreted, to a large extent, in both Tuhifex and
Limnodi'ilus^ by the seminal vesicles of Claparfede, and in ClitelUoy where these are wanting, by the glandular portion of
the vas deferens.
But it is clear that the thick cellular wall
of the spermatic reservoir itself also takes a part in forming
the cement, from the manner in which ill-formed spermatophores
are sometimes seen adhering to the sides of the sac.
In Nais^
moreover, the vas deferens is most minute, with no glandular
appendage whatever the simpler form of spermatophore found
in this worm is cemented entirely by the secretion of the walls
of the spermatic reservoir.
The great distention of the spermatic reservoirs when filled
with these bodies has not been sufficiently dwelt on. Both in
Nais and Tuhifex they become greatly elongated, and extend
through several segments of the worm their development is
greatest in Nais.
7. Genital Organs q/ Chaetogaster and Nais.
I have had
further opportunities of seeing the genitalia of Chcetogaster
limncei. The consecutive manner in which the various organs
of generation are developed in this worm is curious. Specimens
;

;

;

:

;

;

—

;
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in which there are ova and spermatospheres exhibit no trace of
the genital setae
and, again, when these appear, no trace of
spermatic reservoirs, which do aj^pear later, is to be seen.
I
have to add to my former description, that the genital setse are
not " stumpy," as there stated, except when young they ultimately assume the same proportions as those of Nats (Ann.
Mag. Nat. Hist. 1869, vol. iv.), but exliibit a very slight notching of the apex, a trace of bifurcation. The fascicles of common
sette near which they lie indicate a distinct segment, so that there
are two superadded to the larval series between the cephalic and
abdominal series. Some distance anteriorly to these setae a pair
of spermatic reservoirs or pouches are developed, which, as I
surmised at the time of my description of the worm, had not
had time to make their appearance in the specimens formerly
;

;

&

examined. These spermatic pouches were ciliated internally.
the base of each fascicle of genital setae a very delicate and
short vas deferens opens, not longer than a seta itself, ciliated
within, but without any expanded trumpet-like extremity.
This I had not seen in specimens previously to this autumn, but,
from analogy with Nais, supposed such a simple vas deferens
to exist.
The very gradual and bit-by -bit development of the
genitalia in the Naididje is remarkable, and likely to lead to
misinterpretation but when we find spermatic pouches containing spermatozoa, we may feel sure that copulation has
taken place, and hence that development is complete. Consequently there .is not the same doubt about Nais as about
Chcetogaster.
In Nais serpentina a very large pair of spermatic pouches open at the foui'th pair of fascicles between
these and the normal fifth pair are the genital setee, with very
short, simple ducts opening at their sides (the vasadeferentia).
There is clearly no " entonnoir vibratile " to these ducts

At

;

;

they are not longer than one of the setaj, and are very finely
ciliated
they are so delicate and transparent as to be imperceptible generally through the dense cellular layer of the clitellus.
The ova in the Naididae float freely in masses in the
perivisceral cavity, with one ovum enormously larger than the
rest.
I have observed one ovum in N. serpentina occupying
three whole segments of the perivisceral cavity.
The cuticle of the sexual Chcntog aster limncei is very finely
striated vertically, as seen in optical section.
It was not sufficiently figured in my paper on this form.
It cannot be too strongly insisted
8. Sources of discrepancij
on that observations made atdifferent seasons on the same species
;

—

The differences of
of Oligoclucta may lead to different results.
some writers are thus explained. It is necessary to follow
each of these worms at all seasons of the gear, from its deposition as an ovum to its natural death after a full life-period.
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9. Homogeny of the Spermatic Pouches and Vasa Deferent la
with Segmental Organs.
In Tuhifex I have observed that in
the ninth segment no representative structure precedes the
spermatic pouches.
Thej commence as nearly spherical inversions of the integument after the testis has attained some
size.
The condition of the vasa deferentia in the Naidida is
important in connexion with relation to the segmental organ.
Their extreme simplicity (in which they differ notably from
the Sfenuridffi) would never have suggested an homogeny with
the segmental organ as it commonly occurs.
The common
form (in the ancestral unisegmental Chfetopod) from which
the excretory segmental organ, spermatic pouches, and vasa deferentia have equally been developed was probably very simple.
This IS indicated by the simple form of the segmental organs in Polychffita, and the simple form of the vasa deferentia in_ Naididffi, as also the simple form of the spermatic
pouches in all. The excretory segmental organs and the vasa
deferentia of Sfenm-ida are more closely related and probably
the latter were differentiated from the former at a later perio'd
in the development of the group than that at which the spermatic pouches and the simple male ducts of Nais and Chcetogaster were evolved.
It is remarkable that, in the case where
special genital segments are developed (theNaidida), both the
segmental organ and setee of these segments are of a more
primitive form than those of the common locomotive alimentary segments w-hilst in Saenuridfe, where. the genital segments are present from the earliest period, and perform the
functions common to all the segments or somites, the setge and
the segmental organ of one of the genital segments have the
usual character of locomotive and secretory organs.

—

;

;
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[Plate v.]

The

following

is

a

list

of the specimens recorded

by Mr.

Conrad.

Gasteropoda.
1. Is(Ba,

Conrad.

/. Ortoni,

Gabb,

4.

sp.

Conrad.
Conrad.
L. laqueata, Conrad.
3. Ebora, Conrad.
E. crassilabra, Conrad.
3 a. (Subg.) Nesis, Conrad.
N. beUa, Conrad.
I. lintea,

5.

2. Liris,

6.

7.

Hemisinus, Swainson.
H. sulcatus, Conrad,
Dyris, Conrad.
D. gracilis, Conrad.
Neritina, Lamarck.
N. Ortoni, Conrad.

N. jmpa, Gabb.
Bulinms, Scopoli.
B. linteus, Conrad.
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CONCHIFERA.

Fam.
1.

Corbulidae.

Pachydon, Gabb.
P. te)niis, Gabb.
P. carinaius, Conrad.
P. obliquus, Gabb.

1. IscBGy

1\ erectw, Conrad.
P. ciineatus, Conrad.
P. ovatus, Conrad.

Conrad, Amer. Journ. Conch. 1870,
figs. 6,

pi. 10.

10, 13.

In the series before us we have no representatives of this
genus. The figures given in Mr. Conrad's plate are not worth
reproducing, having evidently been drawn hurriedly and without sufficient care.
Mr. Conrad presumes this form to be a freshwater shell
closely allied to Tricida, Benson, found in India.
2. Liris^

The
two

Conrad, op.

cit. pi.

10. fig. 3.

figure indicates a shell about 2 lines in length.

shells,

Mr. Conrad considers, probably belong

These
to

the

Melaniidae.

Ehora

3.

crassilabra, Conrad,
PI.

V.

figs.

oj>. cit. pi.

10.

fis:.

14.

la,b.

"Shell turbinate; columella much arched; peristome conventure
aperture notched at base."
tinuous, thickened
to refer the specimen figm-ed on our plate (figs. 1 a, b) to this
have
species
but Mr. Conrad's figure is very obscure.
three specimens, all of which are umbilicated and the mouth

We

;

We

;

veiy much produced.
This little shell closely resembles Lacuna, a Xorth-American
genus inhabiting brackish water.
The one selected for our figure indicates the presence of
another Gasteropod of the family Buccinid^e, or Natica, as
evidenced by the perforation in its whorl. This is most important, as Mr. Conrad expresses his inability to decide whether
Ebora be a marine or freshwater genus.
Length 4 lines, breadth 3 lines.
3

a.

(Subgenus) Nesis

bella,

PI.

Y.

Conrad, op.

cit. pi.

10. fig. 17.

fig. 3.

" Last whorl ornamented with seven prominent revolving
concave spire consisting of four
volutions, flat towards the apex, two ribs on each except the
apical whorl and the next, which are smooth."
do not po.ssess a specimen of this shell but its form,
which is very characteristic, leaves little doubt that it is referribs, the intermediate spaces

We

;

;
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Valley.

able to the recent genus Fossar^ near Lacuna^ and to the
family Littorinidte.

Hemisinus sulcatus, Conrad,

4.

op.

ctt. pi.

10. fig. 2.

An elegant species, closely allied to H. teneUus but it
has a longer last whorl and a narrower aperture." Mr. Conrad
considers this shell " a decidedly freshwater genus, a genus
living in South- American rivers."
"

;

Dyris

5.

gracilis^

Conrad, op.

Another extremely minute
Conrad thinks the mouth similar

10. fig. 8.

cit. pi.

Mr.
genus Melania.

shell (about 3 lines in length)

6.

to that of the

Nerttina Ortoiit, Conrad, op.

cit. pi.

Nerttmapupa, Gabb,Amer.Journ. Conch,

PL

V.

figs.

2 a,

.

10. fig. 5.

vol. iv. p. 197, pi. 16.

h.

am

inclined to regard these two species as probably
Having received more than 250 specimens, I
think it possible to trace up all the variations between the
young and aged specimens, so as to connect them together.
The colour-markings are inconstant, and cannot be dealt with,
I

synonymous.

save as indicating varieties
and the form of the shell varies
with the age.
The Neritince occur both in fresh and brackish waters, two
West-Indian species even inhabiting the sea.
;

7.

An

Bulimus

outline

is

Imteiis,

given of

Conrad, op.
this,

The

author refers
probably Plectostylus, Beck.
lection.

Odostomia ?

it

cit. pi.

10. fig. 9.

the only land-shell in the colsome subgenus of Bultmus,

to

PI.

V.

figs.

4

a, h.

I venture to think the little shell figured in our plate (fig. 4)
is referable to this genus.
Odostomia is sometimes found in
Fig. a is of the natural size fig. h the same
brackish water.
enlarged.
I prefer, however, to await better specimens before
;

describing

it

further.

CONCHIFERA.
Anodon, Cuvier.
Shell like Unto, but edentulous
oval, smooth, rather thin,
compressed when young, becoming ventricose with age.
;

Anodon

Batesii, sp. nov.

PL V.

fig.

10.

I beg permission to dedicate this very beautiful and unique
Amazonian Anodon to my friend Henry Walter Bates, Secre-
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tary of the Royal Geographical Society, whose researches on
the Amazons have added such vast stores, both of knowledge
and specimens, to aid the natural-historian.
Shell highly nacreous, with a veiy thin external cellular
layer, tumid
umbones minute, compressed, scarcely perceptible above the hinge-line
hinge-line straight, nearly twothirds the entire length of the shell (hinge-line 1| inch long
in the specimen figured)
posterior border one third deeper
than the anterior. Greatest length 2f inches, greatest depth
If inch; depth of valve at narrowest side If inch, thickness
;

;

;

1 inch.

Mr. Conrad speaks of " fragments of a singular bivalve,
probably allied to Miilleria, one of which is pearly as a Unioj
and has a naiTow elongated muscular impression, veiy different
in size and outline from that of Millleria.''''
Possibly Mr.
Conrad may have seen fragments of this Anodon.
have compared Anodon Batesii with A. politus from
Siam, and A. Kellettii^ and with a new species from Bareilly,
India.
All these, however, are thicker in the umbones and
much shorter along the hinge. The South- American Anodons
are all very different in form from A. Batesii^ so far as the
means of comparison in the British ]\Iuseum enable us to
judge.

We

Fam.

Corbulidae.

Genus Pachydon, Gabb.
writes Mr. Conrad, " is objectionderivation being the same as
Pachyodon and I have been requested to substitute another."
He adds, " If naturalists object to Mr. Gabb's name, I would
suggest Anisothyris (unequal valves) to take its place." The
objection to Pachydon is too obvious to need any further
delay in condemning it we therefore beg leave to adopt for
the genus the name Anisothyris^ Conrad, in its place.
" The hinge of this genus is very similar to that of Corhula,
much more so than to that of Azara but the spiral beaks are
in marked contrast to those of Corhula^
In comparing the shells of Anisothyris [Pachydon) with
Corhula, Azara, Necera, and Cardilia, &c., it is curious to
observe that the recent species all have the umbones directed
towards the posterior (siphonal) end in the fossil species, on
the contrary, the umbones look towards the anterior side.
find also that the cardinal tooth is in the left valve in the
recent, and in the right valve in the fossil shell, and the
It is difficult to suggest any recent shells
socket vice versa.

"

The name Pachydon^''

able,

in consequence of its
;

:

;

;

We
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suitable for comparison with the more extreme forms of the
genus Anisotliyris which occur fossil in this locality.
We can, however, compare the most prevalent type of the
larger species {P. tenuis, Gabb) with Azara lalnata, D'Orb.,
which it closely resembles in general form. It differs, however, as already stated, in the direction of the umbones, and in

the recent shell being nearly equivalve, wdiereas the fossil
is very inequivalve
the cardinal tooth and socket are
likewise reversed furthermore the tooth in Azara is hollowed
out to receive a ligament, and is less strong and less curved
than in the fossil. The pallial border is entire, and the muscular impressions agree with those of Azara.

form

;

;

Anisothyris tenuis, Gabb, op.

This

cit. pi.

10. fig. 1.

the most abundant form of the larger kinds of this

is

genus.
To call it tenuis, however, is as unnatural as to spell
odon with one o the shell is essentially thick, both in substance and in ventricosity.
It goes through several wellmarked varieties, however ; and, as our series comprises more
than one hundred specimens, I may perhaps be allowed to rechristen it.
In doing so I desire to perform an act of justice
towards Mr. Hauxwell, who, I am assured by Mr. Bates, is
a most deserving and indefatigable naturalist and collector,
and from Avliose labours much good has already resulted to
science and more may be anticipated.
I propose to rename
:

this species

Anisothyris Hauxwelli, sp. nov.

V. figs. 7 a, h, c, d.
Gabb & Conrad, ojo. cit.

PI.

Syn. Pachydon

tenuis,

" Subtriangular, very oblique
shell-substance thick in
adult specimens right valve profoundly ventricose ; umbonal
slope slightly angular, nearly terminal posterior extremity
truncated cardinal tooth broad and thick, erect, curved, with
an angular margin this tooth is overlapped in front by a
carinated and sulcated projection ; lunular depression profound, very large, and broad."
;

;

;

;

;

I propose to adopt the following varieties oi A. Hauxwelli,
represented by good series of well-marked forms, viz.

Var,

a. distorta.

Var.

/3.

crassa.

In variety a I have placed a large series of highly distorted
specimens which may owe their singular form to having
suifered by the periodic changes from extreme fresh water to
extreme salt water, due to their estuarine habitat.
In variety /3 I place all the forms in which the extreme

Ann.

& Mag. N. Hist.

Ser. 4.

FoZ. vii.

8

;
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thickening of the shell renders their contour very dissimilar
to the normal type.
Such varieties as these, if met with in
older deposits, would without doubt be treated as of specific
value.

Anisothyris [Pachydon] ovata, Conrad, op.

cit.

pi. 10. fig. 4.

I look
state of

upon this species as probably founded on the young
A. Hauxvcelli^ with which it very well agrees, save

that it is said to be loMte
bleaching.

:

this,

however,

Anisothyris carinata^ Conrad, op.
PI.

V.

may

cit. pi.

be the result of

10. fig. 7.

fig. 6.

" Shell triangular, very inequivalve
right valve profoundly ventricose, but flattened on the disk posterior slope
flattened, having an indistinct ridge in the middle, and forming nearly a right angle with the umbonal slope, which is
left
slightly carinated
posterior extremity acutely angular
valve prominently angular on the umbonal slope, concave
anterior to it, and depressed on the posterior slope, with a fine
raised line in the middle of the slope posterior ventral margin
nearly rectilinear.
This shell is covered with a very thin,
pale, shining epidermis, and varies greatly from the typical
;

;

;

;

;

species."
I have nearly a hundred specimens of this species, which
appears to be most characteristic.
The only form at all
approaching it is the P. ohliquus of Gabb, which, in some of
its extreme varieties, assumes the angular form of carinata.

Anisothyris {Pachydon)
op.

cit. pi.

ohliqiia^

10. fig. 15.

Gabb, op. cit.
V. figs. 5 a,

PI.

We

;

Conrad,

h.

possess a remarkably fine series of this species, numbering 830 specimens.
Shell very inequivalve ; the valves extremely oblique, the
posterior angle being drawn out, and the anterior compressed
so that the longest axis of the valves is from the umbones to
the ventral margin, instead of from the posterior to the anteThe umbones are highly spiral, some examples
rior side.
ending in a perfectly free convolution on the other hand, we
have been able, from this large series, to pick out examples in
which the spiral umbones are altogether suppressed.
In form this species closely resembles the recent genus
Cardilia ; but this shell is costated, whereas the valves of the
fossil form are smooth. Cardilia^ moreover, has a broad plate
inside on the dorsal margin of the left valve and the umbones
;

;

of the Amazons

Valley.

107

are reversed, as in

all the other species of this
remarkable
group.
The specimens are very uniform in size, being, wlien
adult
about 4 inch
longest measurement, and 5 lines from
the

lossil

m

margm

dorsal

to the anterior side.

Amsothyris

erecfa,

Conrad,

PI V.

op.

cif. pi.

10

fio-

16

^-

•

9

figs.

a, 5.

•

Triangular; both valves ventricose, not
oblique; anterior
encl.obhque, truncated; posterior side
produced, cuneiform,
tlexuous, extremity angular; ventral
margin rounded; summits very prominent ; cardinal tooth
comparatively small.
Mr Conrad had " only one specimen of this graceful
species
the largest of the genus known."
" The valves
are
much less unequal than in the preceding species,
and the erect
beaks give it a very different contour
from the others. The
character oblique should," he thinks,
"be omitted from the
_

generic diagnosis."

Mr. Conrad makes a note

at the

ot his

end of the separate copy

paper (obligingly lent me by Mr. Bates), with
an outime of what he evidently considers a new form
and has named
Mb. J^. alius.
fail, however, to see the difference
between it and P. erectics, save that P. altus
is the aged or
mature shell and the other the young or
stunted condition,
i He name AmsotJiyris {Pachydon)
erecta must be retained

m

We

and include both.
This is a somewhat rare form there are
eighteen specimens two only of which attain a considerable size,
measm-ino2 inches broad and If inch deep, and having a thickness
of
:

I4 inch; the rest are about 1^ inch
broad,
inch
thickness.

m

1

Amsothyris cuneata, Conrad, op.
PI. v. figs. 8 a,

H inch deep, and

cif. pi.

10

fio-

12

J.

Triangular, oblique, venti-icose, solid, subequivalve
;
beaks
summit very prominent and oblique ; anterior end
abriipt ; posterior end subtnincated ; disk
somewhat flattened
mesially; umbonal slope rounded, undefined,
nearly marginal ; ventral margin nearly straight
posteriorly
cardinal
terminal,

;

tooth oblique.

This is a well-marked species and readily
separated.
We
have about fifty specimens before us, and, save in
the difference due to age, the characteristic trigonal
form is maintained

m

n

we venture to assert any thing positively respecting the
nature of the habitat of these shells in their living
state, it seems
If
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108

the Tertiary Shells

of the Amazons Valley.

by half a dozen species and
nearly a thousand specimens, must decide the point.
In its living analogue, the genus Azara or Potamoviya, Sby.,
we have just the evidence we need to argue upon.
^^ Azara lalnata,^^s,a.js "Darwin," lives buried in the mud of the
Rio de la Plata, but not above Buenos Ayres, and consequently
in water which is little influenced by the superficial ebb of the
river.
The same species is found widely dispersed in banks
(fossil) over the Pampas near S. Pedro and many other places
in the Argentine Republic nearly one hundi'ed English feet
aZ'ore the Rio Parana."*
Here, then, we have the most complete analogous conditions
established between the Pampas formation and the Amazonian
shell-clay.
In both, the shells have died, as they lived, in
banks by hundreds and thousands, all with their valves zmited
in jKiirs and closed.
Can any one doubt for a moment that which Mr. Hauxwell's
discovery clearly proves namely, that the estuary of the
Amazons was once in long. 72° west, lat. 3° south, or more
certain that the genus, represented

.

.

.

—

than 2000 miles above its present position ? Indeed, as Sir
Charles Lyell has well observed, there is nothing new in these
phenomena they are but " the natural result of the oscillations in the level of the land, extending over large continental
;

areas,

by which the

fall

of rivers

is

lessened at certain periods,

giving rise to accumulations of matter more or less lacustrine,
while subsequently, when a movement in the opposite direction takes place, the rivers cut through their old deposits, reexcavating the valleys and often eroding them below their
original depth "f.
I cannot close this notice without adding that my best thanks
are due to Dr. Baird for assisting me in the determination of
these curious and interesting shells.

P.S. Since the foregoing was written, I have received from
Mr. Robert Damon, of Weymouth, a second series of Amazonian Tertiary shells, forwarded to him by Prof. Orton they,
however, contain no ncAV forms in addition to the series sent
home to Mr. Janson by Mr. Hauxwell himself, save two species of the genus Iscea, namely Iswa [Mesalia) Ortoni, Gabb,
and Iscea tricarinata, Conrad. Prof. Orton thinks that Tscea
;

tricarinata is possibly the young o^ Isa'a Ortoni; we do not,
however, see any evidence of carina3 on the whorls of tlie latter.
It is highly probable that there are two species placed together
under /. Ortoni one in which the spire is short and the

—

• Geological Observations on Coral Reefs, &c. vol.
t Principles/ chap. xix. p. 468.
'

ii.

chap.

i.

pp. 2

&

78.

W. King
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whorls tumid, the other witli a long and slender spire and with
the whorls somewhat compressed.
H. W.

—

EXPLANATION OF PLATE
Figs. 1 a,

b.

Ebora

crassilahra^

V.

Conrad, enlarged to twice and a half. In
made by a Natica or liuccimiin.

1 « is seen a circular hole
a, b. Neritina Ortoni, Conrad.
fig.

Figs. 2
Fig. 3. Nesis bella, Conrad, enlarged.
Figs. 4 a,
Figs. 5 a,

Fleming

b.

Odostomia

b.

Anisothyris obliqua, Conrad

side.

?,

Natural

:

fig. a,
:

natural size fig. 6, enlarged.
fig. a, anterior side
fig. b, left
;

;

size.

Fig. 6. Anisothjris carinata, Conrad, left side.
Natural size.
Figs, 7 a-d. Anisuthyris Hauxtvclli, H.Woodw. fig. o, left side, with valves
united fig. b, view of interior of left valve ; fig. c, view of interior of right valve ; fig. d^ valves united, ventral margin, natural
:

;

size.

Fig. 8

Anisothyris
natural size

Conrad, anterior side, valves united,
right side.
Fig. 9 a. yinisothyris crecta, Com'ad, anterior side, valves united ; fig. 9 6,
left side, natural size.
Fig. 10. Anodon Batesii, H. Woodw., left side, natural size.
a.

euneata,

;

fig.

8

b,

—

XIII.
On Agulhasia Davidsonii, a neio PalUohranchiate
Genus and Species. By WiLLiAM King, Sc.D., Professor
of Mineralogy and Geology in Queen's College, Galway.
[Plate XI.

My

figs.

1-8.]

Mr. Thomas Davidson, F.R.S. &c., has kindly
hands two specimens of an undescribed shell
(see PI. XI. figs. 1-7) possessing some unusual characters; and
as he Avishes me to describe it, I most willingly undertake what
friend

placed in

my

me a pleasing duty.
After some consideration I have come to the conclusion that
the shell must be regarded not only as a new species, but as
typical of a new genus and as such I am, for the present, disposed to place it in the family Terebratulidse*^
is to

;

Genus Agulhasia, mihi.

—

Diagnosis.
Areigerous. Beak pointed.
Deltidium closed
by a plate fixed to the inner surface of the area. Foramen at
the cardinal termination of the deltidium. L0020 short, slightly
* I have elsewhere (Proc. Dublin University Zool. & Bot, Assoc.
1859, vol. i. pp. 517, 518) restricted the family Terebratulidoe to genera
with a small loop &c., as in Terebratula vitreu and have included those
with a long loop and some other differential characters in a distinct
ftimily, which I have named Waldheimiidas, after the typical genus.
;

.
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and attached

stance penetrated

on Agulhasia Davidsonii,

to the

hinge by two cnu'a.

by branching

Shell-sub-

tubuli.

This genus is singularly interesting in being the only one
of the Terebratulidajj and, with few exceptions, the only one
among the Ancylobrachs*, that has the beak pointed, and its
point non-foraminate.
In these respects, however, it resembles the Helictobrachiate genera Rhynchonella, Spirifer^
&c. With the latter it agrees in having a subapical foramen ;
but it is distinguished from them by the absence of an external
plate (divided, or midivided) closing the deltidium. It is tiaie
this opening is closed by an internal plate I consider the latter
part, however, to be the homologue of the internal arch, attached
to the inner surface of the area, common in Spiriferids, as
pointed out in my "Monograph of Syringothyris cusjjidafus^^'f.
No Ancylobrach, as far as is known to me, possesses any such
appendage.
further agreement between AyuJhasia and many
Spiriferids offers itself in the foramen being situated at the cardinal tennination of the deltidium.
In possessing an area the
new genus resembles Trigonosemus, Ismenia^ Fissurostra, and
some other Ancylobrachs but in these genera the foramen is
situated at the apex of the beak, and the deltidium is usually
closed by the ordinary external plate.
Histologically, Agulhasia departs from most of the Terebratulidffi in having the singular branching tubulation w^hicli, as
I have elsewhere made known, characterizes Terehratulina
:

A

;

cajnit-serpentis J

From the difficulty in examining the microscopic shellstructure of Mr. Davidson's specimens without breaking them,
I am unable to say that the tubuli are so numerously and
strikingly subdivided as those of the species in which they
first occurred to me, though there is some appearance of a
close approximation to it.

•

I

am

unacquainted with any other Ancylobrach, except the genus

Strivyocephalus, that has not the beak truncated by a foramen.
t See Ann. & Mag. Nat. Hist. July 18G8.
" Histology of the Test of the Class Palliobranchiata," in TransX See
actions of the Royal Irish Academy, vol. xxiv. part xi. 18(50.
Fig. 8,
PL XI., is a copy of a figure in this memoir, representing the branching
tubuli of TerehraUiUna caput-serpe/itis.
Their agi-eemeut in histological
structure suggests a genetic relation between Agulhasia and Terehratulina ;
but the areal and apophysial features respectively characterizing these
genera do not seem to lend much favour to this view. I have some
grounds, however, for suspecting that, different as they are, there is a
closer relation between them than would at first sight be admitted.
investigations with reference to this question are not yet completed ; so at
present I can do no more tlian merely give expression to a suspicion, which
may or may not be hereafter confirmed.

Mv

a

neio

Tjpe

PalUohranchiate Genus and Species.

Ill

Agulhasia DavidsonW^ ^ mihi.

species,

—

large valve incurved behind,
Diagnosis.
Inequivalve
convex, with sharply tiu'ned-down sides, and an ill-defined broad shallow mesial depression- small valve slightly
and evenly convex ; hoth valves finely and numerously ribbecl,
with their margins strongly crenulated ; marginal outline
wedge-shaped, rather square anteally, and acutely pointed posteally ; heah produced, solid, and well incurved at its point;
area in the form of an acute isosceles triangle, somewhat convex and well defined
deltidium long and naiTow
closed,
except at the cardinal termination, by the internal plate ; foramen incomplete and notch-like looj) attached by two crm'a
originating close to the teeth, and projecting about one-third
of the length of its supporting valve, strongly arched at the
front or reflexed portion, and furnished with rather long crural
spm'S muscular impressions large and strongly marked cardinal muscular fulcrum large, with a central prominence risingout of a deepish cavity ; teeth massive.
Colour white.
Agulhasia Davidsonii^ in its wedge-shaped outline and ribbing, strikingly resembles young specimens of Rhynchonella
; but the latter shell is without an area.
There are
about twenty ribs on each valve, which become obsolete at
the sides. Mr. Davidson's specimens are quite small (PI. XI.
fig. 1), the largest measuring f of an inch in length, ^ in
width, and yV iii depth the thickness of their valves, especially in the umbonal region, and the excavated appearance of
the muscular scars, are points strongly favouring the view
that, small as they are, they represent a species in an advanced
stage of growth.
The mnbonal cavity is nearly filled up with
:

flatlj

—

;

;

;

;

:

shell-substance.

The long narrow form of the deltidium (PL XI. fig. 7 h)
causes the area (fig. 7 a) to appear as if divided longitudinally
by a linear groove which part is at once striking and unique.
The foramen (fig. 7 c) which appears like a notch in the centre
of the cardinal edge of the large valve, is made entire by the
juxtaposition of the cardinal edge of the small valve (fig. 2).
The area is well defined laterally by each of the sutures (fig. 7 e)
which separate it from the inflexed sides (fig. 7 (/) of the beak.
The loop (figs. 5 and 6) agrees very closely in form and
relative size with that of Terabratida vitrea ; perhaps its crural
spurs are more produced.
The tubuli appear to run in rows, and to be most numerous
;

,

* I have mucli pleasure in dedicating this species to my esteemed colleague Mr. T. Davidson, with whom I have been in a measure more or
less associated for a great number of years in elucidating a group of shells
the favourite of us both.
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in the ribs,

of

Sjyonffe-sptcules

from which they branch

off laterally

towards the

farrows.

Mr. Davidson's specimens were taken in from 45 to 50
fathoms water, on the Agulhas Bank, south coast of Africa. The
locality has suggested to me the generic name which has been
given to the species.

EXPLANATIOX OF PLATE
Fiff. 1.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

2.
3.

4.
5.

6.
7.

Fig. 8.

XI.

Natural -sized outline of Ayulhasia Davidsonii.
Same species, dorsal view, showing position of tlie foramen.
Same species, ventral view.
Same species, lateral view.
Same species, interior of dorsal valve, showing loop, teeth, and
cardinal muscular fulcrum.
Same species, profile view of the loop.
Same species view of the interior of ventral valve and of the
upper aspect of the beak, the latter showing the area («), deltidium (b), foramen (c), infiexed sides of the beak (d), and one
of the sutures bounding the area (e).
Represents tubuli characteristic of Terehratidina cajmt-serjjcntis.
;

I am very much indebted to Mr. Davidson for finishing
sketches of the above fi^m-es.

ofi"

my

rough

—

Oti Fossil Sjyonge-sjjicules of the Greensand comjKired
By H. J. Carter, F.R.S. &c.
with those of existing Species.

Xiy.

[Plates VII.-X.]

The material which furnished the fossil sponge-spicules from
which all the figures, except three, in the accompanying four
plates were taken, was found by my kind and intelligent
friend Mr. W. Vicary, of Exeter, in the " Upper Greensand " of
Haldon Hill, near Exeter, and of Black Down, near Cullompton,
respectively,

—the

former portion in a stratum of greenish-

brown, loose, fine sand, about 25 feet thick, and the latter
in a rounded pebble of the same nature, more consolidated.
They were brought to my notice by Mr. Vicary and my
friend Mr. Parfitt, also of Exeter, who read a valuable paper
on them at the meeting of the '' Devonshire Association for
the advancement of Science, Literature, and Art," in July
Transactions
last, which was subsequently printed in their
'

'

for 1870.

The frequently loose state of the whole material, in which
the spicules are sometimes almost as numerous as the grains
of sand among which they are imbedded, together Avith their
large size, render their extraction with a simple but powerful
lens and a hair-pencil a work of time rather than one of difficulty.

the

Greensand compared with

those

of existing Species.
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Mr. Vicary and myself have thus taken out several hundred,
from which I have selected seventy-six out of the seventyThese, however, must not be
nine illustrations in the plates.
viewed as rare specimens, but rather as the more perfect ones
of myriads of the same kind in the deposit, which are all

more

or less fractured,

altered

by

worn away by

attrition, or

otherwise

petrifaction.

When we consider that they are imbedded in quartz-sand,
and that therefore they must be the spicular remains of dead
and disintegrated sponges which, for some time previously,
had been drifting about at the bottom of the sea with the material in which they are now found, we cannot wonder that,
under such circumstances, they should be chiefly the larger
spicules of the sponges to which they respectively belonged,
and that they should be more or less fragmental, and more or
less altered in shape by the trituration to which they have
been exposed also that there should be almost an entire
absence among them of the delicate and more minute spicular
forms which in addition characterize most sponges.
Nor should we wonder that the solvent influences which
have been affecting them for ages during and since their trans-

—

formation into chalcedony

(for

such

is

their present state)

have involved a certain amount of change in

their

form as

well as in their composition.
Thus we And that their canals
are frequently distorted and enlarged, that they are more or
less filled with glauconite or brown oxide of iron, &c., or that
they are altogether obliterated, while their surfaces partake of
the botryoidal character, in miniature, of the mineral (chalcedony) into which they have been transformed.
Still, uneven as their surface now is, and great as is the alteration in other respects which they have thus undergone, the
greatest wonder of all is, how such delicate little objects could
survive the changing hand of time so long as to be presented
to us now, after an interval almost too oppressive in extent to
be conceived, in forms so unmistakable and so easily obtained
that they almost fall out of themselves from the sand in
which they are imbedded as distinctly and as separately as
if the deposit had been but of yesterday's formation.
No less remarkable is the fact that, while the grains of
quartz-sand still retain their angles and smooth surfaces, the
surfaces of the spicules and those of every other organic particle amongst them present the dimpled or tubercled form of
chalcedony. Hence it becomes easy to determine at once what
has not been organized, from the beginning, however small the
particle may be.
In short, the quartz-sand has yielded less
to the chalcedonizing influence than the organic remains.

11-J-
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True enough

the characteristic form of tlie
minute that it is often very difficult to determine whether that which we are looking at
through the microscope is dimpled or mammillated, seeing that
the circles or little monticules which represent this are seldom
more than l-3000th of an inch in diameter. Frequently the
as this

is, still

chalceclonic crystallization

so

is

as frequently also the little mammilliform projections are surroimded by rings
and not unfrequently there aj^pears to be a dimple in the centre. But such
diflferences are of little moment if we remember that the smface of these spicules, originally as smooth as glass, is now
rendered more or less uneven by the forms of crystallization
presented by chalcedony, and that this character distinctly
marks the difference between the organic and inorganic particles of which the deposit is composed.
With this exception,
the spicules are but '' pseudomorphs," to use a mineralogical
term, of what they Avere in the living animal, where they were
produced.
Nor should we forget the effect of the " solvent influence "
to which I have alluded, seeing that this also may have acted
at one time in one and at another in another way during the
transformation of the atomic constitution of the spicule, thus,
under certain circumstances, eroding the surface which received
an additional chalcedonic layer inider others, and hence, as regards erosion, the "reticulated" aspect noticed by Mr. Parfitt
in his excellent paper {l. c), which on the surface of some of
the spicules is so marked as to indicate that in this way many
may have altogether disappeared. This, too, may partly account for the apparently entire absence, above stated, of the
minuter and more delicate spicules which existing species,
almost identical with the fossil ones, as will be hereafter seen,
show us must have been present in the sponges to which they
originally and respectively belonged.
Be this as- it may, the coarser features alone of the spicules
remain ; and so far altered is their original smooth surface by
erosion or the presence of the botryoidal form of chalcedony,
that not only is there an absence of the minuter and delicate
spicules, but also of all the minute sj)ines, tubercles, and other
markings which, in many instances, more or less cover and
characterize the large spicules of existing species, and thus
may be inferred to have equally covered and characterized
many of the fossil ones.
As above stated, out of the seventy-nine illustrations there are
three only, viz. figs. 7, 8, and d, which are not representative of
the spicules in the greensand and these have been copied from
Schmidt and Du Bocage respectively, not less to illustrate the
botr>"oidal surface is distinct

;

;

—

;

the

Greensand compared with

those

of existing

Species.

115

general plan on which I shall endeavour to show that many
of the spicules have been developed, than to identify some of

them with existing

species.

All the figures have been drawn on the same scale^ viz. l-24th
to l-1800th of an inch, whereby their relative sizes respectively
can be at once seen, their real sizes computed by compass and
rule, and the introduction of measurements avoided.
Some of the figures appear very large but when it is remembered that others would have been inconveniently small
if the whole had been proportionally more reduced in size, this
win be fully explained. At the same time it should be remembered that, as all are sufficiently large to be extracted
with the aid of a simple but powerful lens, and therefore that
;

there are hardly any spicules present so small as to require
the microscope for detection, it is evident that nothing but
coarse and large spicules exist in this deposit, that if there
were originally minuter forms in it there is nothing now left
to show that this was the case, and, therefore, that the great
bulk of the sea-shore Spongiadaj, in which all the spicules are
too small to be seen individually with a quarter-inch lens,

have no representatives in

Of

the

this deposit.

deep-sea sponges, such as Hyalonema, Holtenia^

Pheronema^ Askonema,
course, no representative

Corhitella,
;

Gray

(?),

&c., there

is,

of

their delicate spicules slightly held

together by equally delicate sarcode, and their habitat in the
deep valleys of the ocean, almost entirely preclude the jiossibility of their spicules ever reaching sucli tidal currents as
could drift together the gritty materials of the Haldon deposit.
Not so, however, with the Coralliospongi^ of Dr. Gray, and
the Euplectellidffi, whose spicules are supported by a rigid
structure of keratose fibre silicified. The habitat of the latter,
at the Philippine Islands, in from ten to twenty-four fathoms
(Bowerbank, Proc. Zool. Soc. London, 1869, p. 344), and that
of most of those in the Gulf of Florida &c., forwarded by M. de
Pourtales to Dr. Schmidt for examination, in minimum depths
of from 90 to 152 fathoms (Grundziige einer Spong. Faun, des
atlantisch. Gebietes, 1870) show that these might have representatives in such deposits ; and thus we find that, in the spiculiferous sand of Haldon Hill and Black Down, nearly half
the organic remains consist of spicules and fragments of the
silicified fibre of the Coralliospongiee. The rest, chiefly belong
to that group of sponges for which I have proposed the
term " Pachytragias " (Annals, vol. vii. Jan. 1871), viz. the
Geodidffi, Stelletta, Dercitus^ &c., but not the Tethyadaj proper,
of which T. cranium is the type, since the spicules of these
sponges, with the exception, perhaps, of the large acerate one,
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which the coarser forms of the spicules of the other Pachytragiaj might pass, as we see in this deposit, for the most part,
unaltered.

Nor have we met with any stellates (spicules) especially the
larger ones of Tethya lyncurium and its like, better named
by Dr. Gray ^^ Donatia^'' to separate it from the tnie Tethyadas,
of which T. cranium is the type, although the little globular
,

crystalloids (spicules), or little " siliceous balls," as they have
been termed, which characterize the crust &c. of the Geodidee,
are extremely abundant.
If, then, there are none of these stellates present, which, in

some

species of Donatia, are equal in size to the larger globular crystalloids of the Geodidge, we can hardly wonder at
the entire absence of the minuter stellates of the Pac]iytragia3
generally, or of any other spicules so minute that a quarter-inch
compound power is required to make them visible.
Whether Donatia [Tethja lyncurium) and its like existed at
this period may be another question which the limited examination of the Haldon sand made by Messrs. Vicary, Parfitt,

and myself is in no way sufficient to answer for it may be
assumed that, in a stratum 25 feet thick which is almost
entirely composed of grains of sand and the spicular remains
of various sponges, almost any amount of examination, most
especially ours, must indeed be " limited."
Again, it is evident that there were sponges like the Esperiada3 (Gray) present, if bihamate spicules be allowed to de;

termine this ; for here, also, the other spicular element of these
sponges, viz. the anchorates, are so much smaller, for the most
part, than the bihamates in the existing species, that the anchorates, like the stellates of the Pachytragiaj,

may have

dis-

appeared, either by the triturative effect of the sand at the
time of deposit, or by the solvent effect of the fluids which
have since percolated through it.
Lastly, it is possible that, in solid masses of flint, such minute spicules may be found to be most perfectly preserved,
and in some parts representatives of the deep-sea sponges may
be found entire ; but neither appear, elementarily or entire, in
the sandy grit of Haldon Hill or Black Down, so far as our
observation has extended, nor, for the reasons above stated,
is it likely that one ever so extended would be more successful.
Still there are a great number of forms in the Haldon sand
which have living representatives, and probably a great many
which have none. Let us, then, first sec generally how far we

the
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are borne out in this conclusion by reference to those which I
have cleKneated.
It will be observed, as before stated, that they are for the
most part all large that is, the largest spicules of the species

—

which they belonged and therefore, if we compare them
with living species, it must be with the larger spicules of these
to

;

species.

There is no question, then, as to whether we shall take our
characters from the large spicules of the latter for this purpose
in preference to the small or minute ones
for, as before stated,
most sponges contain two sizes (that is, the large and the
minute those which can be seen for the most part by the unaided eye or a low magnifying-power, and those which require
the aid of a very high microscopic one)
since, as also before
stated, the latter appear to be entirely unrepresented among
these fossil spicules.

—

—

—

Om- characters, then, among the fossil spicules (for it should
be remembered that we have no entire sponges here) must, in
common with their living allies, be taken from the largest
spicules generally
and such we shall observe to be chiefly
;

confined, in the latter, to the periphery,

where

their shafts are

provided with heads which meet together externally, and thus
form a shield-like surface to the sponge.
These heads, like the heads of so many nails, present forms
which are peculiar to the species, and are developed inversely
to the shafts

that is to say, the
shorter the shaft, and vice versa.
;

more expanded the head the
(The position of the shaft,

branch, or arm where broken off is always indicated in the
figm'es by a little circle, which is the axial canal, within a
larger circle, which is the circumference of the spicule.)
Hence, the shaft only differing in length or size, we must look
to the head for the character
and here we shall at once see
that, . whether we take the simple trifid or ternate one in
fig. 36 &c. PI. IX. (existing species, Geodia)^ or the hexternate one fig. 30 (that is, the dichotomous division of the
trifid or ternate head, ex. sp. Stelletta)
or once more divided
(dodecateniate^ as in Dactylocalyx Boioerhankii^ Brit. Spong.
fig. 53), or still more divided (polyternate, as in fig. 1
ex. sp.
Dactylocalyx McA)idreivii, Bk., McAndrewia azorica^ Grray,
Proc. Zool. Soc. Lond. 1869, pi. v. fig. 3), or where the divisions
are more or less united into a disk, figs. 3, 4, 5 (ex. sp.
Dactylocalyx polydiscus^ Bk., Proc. cit. 1869, pi. vi. figs. 10
&c.), we observe from Schmidt's and Du Bocage's figures of
D. polydiscus, respectively copied into our Plate VII. figs. 7,
8, and 9, which are confirmed by Dr. Bowerbank's fig. 102
(Brit. Spong.), and my own actual observation of the spicula,
;

,

—

—
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that there are three canals in the centre diverging from a common
one, which proves that, from the simplest ti-ificl or ternate head
to the most elaborately divided one, all begin with a trifid or
ternate development
in short, that all are some multiple of

—

and therefore that in it we have a distinct trifid or ternate system from the beginning for the grouping of the large
spicules with which we are now concerned, which character
is the most practicable, at least for our purpose.
In this view I have been alike anticipated by Dr. Bowerbank (1858) and Mr. Parfitt ij. c. 1870) independently, the
former of Avhom, in 1869, writing on the " siliceo-fibrous "
three,

—

sponges, observes
" The apices of the connecting spicules
are exceedingly various in their form but they are all modifications of a triradiate one, even the peltate forms " (Proc. cit.
I prefer much the term "ternate" or "trifid" to
p. 73).
" triradiate," because the former apply to the branching of a
stem (the axial canal), and the latter to a branching or radiation from a point, since this avoids a confusing of the tri- or
quadi'iradiate spicules of the CalcispongiiB in particular with
the trifid or temate division of those of the Coralliospongiffi and
Pachytragiae and as we are most familiar with the term " ter:

;

;

nate," I shall henceforth use this with its necessary prefixes
a grammatical violation, it is true, but one, perhaps, which the
desirableness of using short instead of long cumbrous terms
may sanction.
From the ternate system of the peripheral spicules let us go
to the silicified fibre of the interior ; and here we have all the
figures from 10 to 29 inclusively illustrating this structure,
many of them, no doubt, somewhat worn by trituration at the
time of their deposit, but otherwise the irregular knot-branching of the Dactylocalycidffi, and the more rectangular hexradiate one of the Euplectellidae, together with the canalated
fibre of Farrea occa (Bk. Proc. cit. 1869, pi. xxiv. fig. 1), all
find their representatives respectively in these figures, many
of which, also, are almost facsimiles of Schmidt's figures of
Lyidium torquila^ obtained by M. de Pom'tales in 270 fathoms,
off the island of Cuba (Atlantisch. Spong. Fauna, p. 84).
now leave the Coralliospongite and go to the heads of
the first and second divisions of the ternate system, for which
group I have proposed the name of " Pachytragije " {I. c.) ;
and here we revert to the condition of the deep-sea sponges,
so far as the absence of silicified fibre is concerned but instead
of the, for the most part, soft, silky nature of their spicular
structure, we have the short, rigid, ternately developed spicules of the Pachytragiae, which grow and develope themselves,
in many instances, on the shore-rocks, where they are ex-

We

;

;
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posed to the beating of the most tempestuous seas. Hence
we shall not be sui-prised to find representatives of these in the

Haldon

They
59-74

deposit.

will be found in Plates

IX. and X.

figs.

32-37 and

respectively.

Some

of the hexternate heads, as figs. 30, 31, and 33, might
to Schmidt's Ancorinidte, in which are
included Stelletta &c. (Atlant. Spong. Faun.), or to the periphery of the Dactylocalycida? (see Dr. Bowerbank's figures of
D. Masoni and D. Bowerhankii, 2, 3, and 6 respectively, Proc.
either

cit.

have belonged

1869,

pi. vi.);

for

they

all

have such hexternate heads

for

their periphery, although those of the DactylocalycidjB appear

be the thickest and to have the stoutest shafts, which, in
the fossil species are, for the most part, unfortimately broken
to

off.

Where, however, the heads have not been so expanded,
although still in-egularly hexternate (as in PI. X.), the shafts
have consequently become more developed, and therefore have
partly remained, thus giving us facsimiles of the spicules
that is to say,
Avliich characterize the Pachytragiae generally,
Schmidt's Ancorinidge and Geodidinge (Atlant. Spong. Faun.).
The figures 37-39 and 72-74 inclusively all appertain to a
quadi'ifid or quaternate system, which, whether belonging to
the Coralliospongia3 or to the Pachytragite, only find their parallel now, so far as I am aware, in Hyalonema {Carteria,
Gray), where the minute feathered spicules have the like heads
in miniature
some of the large ones with more extended
arms also and all the long large ones a crucial branching of
the axial canal, with more or less inflation in the centre.
In Ashonema setuhalense^ Kent, a similar condition exists
but here the minute spicules are hexradiate, and the large long
ones present a hexradiate cross, with more or less central inflation.
It is almost impossible to see all six arms of the cross
at the same time in the long spicules ; but the quadrilohate
form of the inflation in many, if not most, is satisfactory
evidence of this condition when the cross is not otherwise

—

—

—

visible.

Returning

to the Pachytragia^,

we

find that the temate spi-

cules of the circumference, in the absence of silicified fibre for
support, are accompanied by strong acerate, fusiform, smooth,

and, generally, slightly curved spicules, which not only abound
in the interior, crossing each other in all directions to form the
skeleton, but frequently project somewhat beyond the surface
in connexion with the peripheral spicules
is

often accompanied

by strong acuate

—

also that this

kind, in which one half of the spicule seems to

form

same
be more or

spicules of the
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shortened in proportion to its thickness and the inflation
rounded extremity.
Such spicules are represented in figs, 76 and 77 respectively ; and as they greatly exceed in number all other large
sorts in the existing Pachytragiaj (being tlie spicule of the
mass), so they abound in a fossil state in this deposit, both
entire and fragmentary, of various sizes, from l-5th of an inch
downwards, with proportional thickness.
As in no instances are such large stout spicules of this kind
to be found in any species but tlie Pachytragire, so, for the
most part, the whole of the fossil ones must be infeiTcd to
have come from sponges of this group. With one exception,
however, viz. Dercitus niger (Ann. vol. vii. Jan. 1871), which
differs from all others of the Pachytragise Avith which I am
acquainted in having no acerate spicule, while its body, being
crammed full of stout teniate ones in which the shaft but
slightly exceeds in length the arms, finds its representative in
fig. 71, which, with shorter shaft and of various sizes below
this figure, is nearly as abundant as any other form of spicule
in the Haldon deposit.
Lastly, we come to the smaller spicules ; and here there are
only fom* figures, 40, 41, and 42, 43, and 55, and 56 which
can with any certainty be assigned to species like the existing
sponges.
The first two evidently belong to the Dactylocalycidje but
their smalhiess and differences respectively from those figured
in PI. VII., being strongly marked, may be easily appreciated
by comparison.
In fig. 43 we immediately recognize a sharp- pointed bihamate spicule of large size, which may represent the EsperiadfB, its usual companions (viz. the anchorates) being assumed to have been too small to have survived the tiitiiration
of the deposit, or the solvent effect of the pctrifactive process.
Figs. 55 and 56 are lateral and upper views respectively
of the globular crystalloids, or siliceous balls, which characterize the crust of the Geodidaj, and which so abound, of
many sizes below the figure, and of so many shapes between
spheroidal and oval, that their presence in regard to numbers,
not less tlian their variety in size and form, distinctly points
out their origin from the disintegration of more than one kind
of Geodia.
Of the rest, figs. 44, 45, 46, and 47 are figures of two spicules which are equally beautiful and abundant, but to whose
origin nothing that I know of among existing sponges gives
me any clue. They may have belonged to the Dactylocalycidje, and future observation may throw some light upon their
less
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but at present I know of no moniliform spicules
having curved, cylindrical, and quadiradiate forms respectively to which they can be likened.
Fig. 54 appears to have been one of the curved cylindrical
spicides which has suffered from erosion, and thus shows the
effect of the solvent power, which may thus be infeiTcd, not
only to have fretted out partially, but to have fretted away
altogether many of the spicules that were originally in this
deposit.
Indeed we cannot have a more satisfactory example
of this power than in fig. 70, which shows a very common
history

;

occurrence in the Haldon deposit, viz. the bare extension of the
axial canal in a consolidated state beyond the rest of the fossil
shaft or spicule, which has thus evidently been removed by
some solvent influence.
The remainder of the small spicules here represented are
abundantly present in the deposit, but more remarkable for
their multiplicity than for

any

peculiarities

by which they

could be identified witli. existing species they represent the
smallest spicules of the mass, and those forms which perhaps
are most abundant, but by no means all the varieties which
are present.
In many instances the chalcedonizing influence
has so firmly united them, as well as the little globular
crystalloids of the Geodidai, to the larger spicules, especially
to the fragments of silicified fibre from the Coralliospongias
(see figs. 19, 20, and 24), that they cannot be detached without fracture of the latter but it does not follow from this that
such small spicules have ever formed part of the sponges
from which the large fragments or spicules to which they now
adhere were derived. They were thrown together at the time
of deposit, and became adherent afterwards.
I have frequently
destroyed a fine large spicule by endeavouring to detach the
small ones from it.
Among the small spicules, however, are some pointed at
one end and truncated at the other, as if fractured at this part,
which appear to have originally belonged to the silicified fibre
of the Coralliospongise for such are occasionally seen to be
not merely adherent to the fragments of this fibre, but actually
with one end imbedded in it for some distance (figs. 25 and 28),
just as with the Ajjhrocallistes, for a good example of which
see Bowerbank's illustrations (Proceed, cit. 1869, pi. xxi.
The specimen of Aphrocallistes Bocagei,
figs. 2, 3, and 4).
which was examined by Schmidt, was found by M. de Pourtales on a reef in the Grulf of Florida, 283 fathoms deep
(Atlant. Spong. Faun.).
So long as we are content with the coarser features of the
larger spicules of the Spongiadae contained in the Haldon de;

;

;
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shall find

what we want

;

but

if

we

allow our expec-

go beyond this, and seek for the minuter elements,
either in the shape of spines or tubercles on the large spicules,
or in that of the minute stellates or other spicules of this kind,
which most probably accompanied them in the sponges from
which they originally came, we shall be disappointed, at least
so far as our investigations have extended.
And although it
would be too hazardous to state that such minute elements are
tations to

entirely absent,

still

the effect of tritm"ation at the time of de-

and the subsequent solvent influence attending petrifaction, together with our want of success in this way, preclude
all reasonable hope of their being present anywhere in such a
sandy deposit. Where whole masses or entire sponges, as
before stated, have become consolidated in the fomi of flint
&c., they may be preserved, as flies in amber but it seems
hopeless to hunt for them in this sandy grit.
Nor is there much dependence, for the same reasons, to be
placed on the forms of the smaller spicules, such as figs. 51
and 52 for what may have carried away the minute spicules
and have affected the surfaces of the large ones, is not likely
to have spared those of the smaller ones, in which the alteration in form would thus be proportionally more extensive and
posit,

;

;

disfigm-ing.

Having now reviewed the

illustrations in the

accompanying

plates generally, let us hastily go over the figui'cs somewhat
more siiecially, which, v/hile it entails a little repetition of
before, will serve to curtail much of the usual
tabular explanation.
Of figs. 1 to 5 there can be no doubt that the latter belonged to a coral-sponge like Discodermta i)olydiscus, Bocage
(Journ.des Sc. Mathemat. Phys. et Nat. Lisbonne, no. iv. 1869),
from which are copied our two fignires 8 and 9, being the
ujjper and lateral views respectively of the disk.
It was previously called Dactylocalyx polydiscus by Dr. Bowerbank, for
whose ilKisti-ations, of a similar kind, see Proceed. Zool. Soc.
Lond. 1869, pi. vi. figs. 10 &c. ; since then it has been figured
by Schmidt under the name of Gorallistes polydiscus (Atlant.
Spong. Faun. Taf. iii. fig. 8, 1870), of which our fig. 7 is a
tracing.
Bocage found his specimens implanted on a piece
of Ilalichondria ; but from what locality is not mentioned.
That described by Sclimidt was obtained at the minimum
depth of 152 fathoms in the Gulf of Florida.
Neither Bowerbank nor Du Bocage gives his figures of the
disk that amount of indentation which is fomid in Schmidt's
but if the latter be not another species, then it is probable that
my figures 3, 4, and 5, which, with their like, abound in the
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come from a sponge or sponges closely
not identical with, Dactylocalyx jiolydiscus ; in
which case we appear to have the species still extant.
Not so, however, with figs. 1 and 2, which, with their like,
These disks, in addition to the differare equally abundant.
ence of branching off almost close to the shaft, are much more
lacinulated than any of the figs. 3, 4, and 5
besides which,
the ends of the branches are not rounded.
Indeed the characters are so distinct and so different from those of the disk
of Dactylocalyx poly discus^ or any other species of Dactylocalyx with which I am acquainted, that I do not hesitate to
designate them by the name of " Dactylocaly cites Vicaryi^''
in honour of Mr. W. Yicary, of Exeter, to whom we are not
only indebted for the discovery of these spiculiferous deposits,
but for that of many other important geological facts in this
neighbourhood. Fig. 6 is a lateral view of this disk.
It is possible that if the filagree terminations of the lacinudeposit, all

allied to,

if

;

McAndrcwia azorica, Gray (for good illustrawhich see Bowerbank, Proc. cit. 1869, pi. v. figs. 2
and 3), were broken off, we might produce figiu-es something
like 1 and 2
but in no instance have I observed the least
remnant of a termination like these to the branches of Dactyolated disks of
tions of

;

calycites Vicaryi.

Lastly, the heads, figs. 40 and 41, 42, PI. IX., also appear
have belonged to the Coralliospongiffi, especially the latter,
viz. figs. 41, 42, whose elliptical disk and sinuous margin
so cause it to differ from all the rest, that for this I would
propose the name of ^^ Dactylocalycites ellipticusr
Of fig. 40
I have only found two specimens ; they are very small, but
are so beautifully marked, that for these the most approj^riate
appellation that I can think of would be Dactylocaly cites
callodiscus.
It should be remembered that wc are here naming
spicules only, and not entire sponges.
In figs. 10 to 18 inclusively we have specimens of " knots,"
so to call them, or branching centres of tlie silicified fibre
of the Coralliospongise and Euplectellidae, the rectangular
branching of figs. 10 and 11, and the hexradiate appearance
of figs. 10 and 15, being more particularly like that of the
to

sponges last mentioned.
Fig. 12 is an instance of the canalled silicified fibre characterizing Farrea occa, Bk. (Proc. cit. 1869, pi. xxiv. fig. 1
and Brit. Spong. fig. 277).
And the rest may be siliceous knots from the Dactylocalycidffi generally.

In PI. VIII. figs. 19 to 29 inclusively, we seem to have
nothino; but the coarsest parts of the silicified fibre of the

9*
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Such fragments are so abundant and so inCoralliospongije.
finite in the variety of their forms in this deposit, that it has
been a matter of difficulty to make any selection that could
give even their general character.
Most of them have small spicules, fragmental or entire, adhering to them, as in figs. 19 and 24, which are drawn upon
the same scale as the rest of the figm-es (indeed it should be
remembered that not only all the figures except 7, 8, and 9,
but every thing connected with them, are drawn upon the same
Such small spicules, as has
scale in these representations).
been heretofore explained, need not have had any previous
existence in the sponges from which the fragments to which
they now adhere belonged.
Again, as there is also a great abundance of the globular
crystalloids (little siliceous balls) of the Geodid^ in the deposit, many of these also, as represented in figs, 20 and 24,
adhere firmly to the larger spicules of all kinds ; these, in
like manner, need not have had any connexion before the
deposit took place with the spicules to which they are now
attached.
I particularly mention this, because the occurrence
has often led me to the opposite conclusion, which subsequent
reflection has thus corrected.
Figs. 25, 26, and 2<S represent instances where the small
spicules did appear to have been incorporated with the silicified fibre from the beginning, as seen especially in the AphroIndeed the imbedding of the spicules in the silicicaUistes.
fied fibre of the Coralliospongiae, while it has its analogue in
the entire enclosure of them in the living fibre of the Chalineas,
or in the insertion of tlieir blunt ends only, as in that of the
Oplitospongiai, Bk., seems, in the Coralliospongiaj, to have
been as present and necessary for the support of their delicate
spicular structure in the more shallow tidal seas in which tliey
live and have lived as it is absent and unnecessary in the
flimsy spicular structm-e of the deep-sea sponges, which, like
Askonema setuhalense, Kent, attains " upwards of three feet in

diameter " in the quiet valleys of the Atlantic Ocean (Monthly
Microscop. Journ., Nov. 1870, p. 245, pi. Ixiv.).
Fig. 29 represents a piece of silicificd fibre with holes in
it [a]
a very common occun-ence, as may be supposed, in the

—

'

Coralliospongia3.

Following the numbers, we now come to the spicules of the
Pachytragias, Avhose heads, where the shafts have been broken
off entirely, and where fragments of them still remain, are represented in Plates TX. and X. respectively and here Ave
meet Avith the difficulty of determining, not only Iioav many of
those in Pl. IX., Avhere the heads are Avithoutj^hafts, belonged
;

;

the
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which of these, and of those
X., belonged to the different divisions included under the head of Pachytragia?.
must here, for reasons above stated, omit from these
altogether the Tethyadse, of which T. cranium is the type,
likewise Donatia {T. hjncurium) and its type, since, if
neither the trifid spicules of the former nor the stellates of the
latter can, from their extreme delicacy, be expected to be found
in the deposit, these species have no other spicular element by
which they can be recognized with certainty.
The thickness of the shaft at its base in the headed spicules
rather indicates a short than a long shaft, as is well known to
those who have studied the anchor- and vasiform trifid-headcd
spicules respectively of the Geodidaj &c., for which compare
our fig. 63 with 59 in PI. X. but, as before stated, the expansion or elaboration of the head seems to take place at the
expense of the shaft ; and hence this so accords with what is
found in the Coralliospongise, that where there is no part of
the shaft left, and the thickness of the latter at its base is no indication of length, the development of the head is om* only guide.
Thus, in the figm'es of PI. IX., I know 32 to be the end
view of the shafted spicule 66 in PI. X., because I myself
to the Coralliospoiigije, but also
loith shafts

m

PL

We

;

drew it from this s'picule and figs. 35 and 36 had also shafts
but they are omitted because there was no room left in the
plates for lateral views of these spicides.
Fig. 34 probably
had a long shaft and the head of 69, when viewed endwise,
presented a hexternate form somewhat like 33 but whether
figs. 30, 31, and 33 had short shafts or long ones there is
nothing to deteimine, as they are broken off close to tlie heads
:

;

;

in the fossils.

Thus, while there can be little doubt of the heads which
have long shafts having originally come from some species of
the Pachytragiffi, I have no means of deciding whether figs. 30,
31, and 33 belonged to the latter or to the Coralliospongije, since
nearly facsimiles of 31 and 33 are given by Dr. Bowerbank
in his illustrations of Dactylocalyx Masoni and D. Bowerhunkii
respectively (Proceed, cit.)^ and a facsimile of fig. 30 appears
in Schmidt's illustrations of SteUetta {S. discophoi-a, tab. iv.
fig. 5 a, Adriat. Spong. 1862).
The latter also, in its hexradiate foim, is no less characteristic of Wright's Wyville-Thom-

sonia Wallichii (Quart. Journ. Microscop. Sc. Jan. 1870, pi. ii.
fig. 3), also Schmidt's SteUetta [Tisiphonia) agariciformis
(Atlant. Spong. Faun. Taf. vi. fig. 12), also DorvilUa agariciformis^ Kent (Monthly Microscop. Journ., Dec. 1870, pi. Ixvi.
fig. 7), and, lastly, my own figmres of the spicules in SteUetta
aspera and S. lactea (Ann. Nat. Hist. vol. vii. Jan. 1871).
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Thus

the hextemate head seems to take us from the Pachythrough the Coralliospongias of the comparatively shallow seas, clown into the deep recesses of the
ocean, where, at 1913 fathoms, Dr. Wallich found the diminutive but important little sponge to which Dr. Wright [1. c.)
Already
has given the name WyviUe-Thomsonia Wallichu.
it will have been seen that M. de Pom-tales found this (for
Stelletta {Tisiplionia) agariciformis of Schmidt appears, mut.
mutand.^ to be identical with it) in 178 fathoms so that here
we have a sponge, in form and habitat respectively, connecting
the Pachytragije of the shore, through the Coralliospongise,
with the Calycispongiffi (Kent) of the deepest seas.
Figs. 37, 38, and 39, Plate IX., and figs. 72, 73, and 74
PI. X., are nail-like spicules, whose crucial or fom--anned heads
as plainly show that they do not belong to the ternate as that
they do belong to a quaternate or quadiifid system, whose
parallel, as before stated, is only found in the spicules of Hytragije of the shore

;

alonema {CaHeria, Gray).
On this, however, it may be observed that the minute
spicules with feathered shafts and quadrifid heads are not confined to Hyalonema^ but are found also in Holtenia Caipenteri,
W. Thomson (Phil. Trans. 1869, pi. Ixviii. figs. 9-11), and
in Pheronema Grayi^ Kent (Monthly Microscop. Journ., Nov.
So are there minute hexra1870, pi. Ixiii. figs. 9 and 10).
diatc spicules in many of the Coralliospongia3 and Euplectel-

W.

lida3
but Dr.
Thomson states, respecting the former,
that " opposite to the point of junction of the vertical with the
four transverse rays there is frequently a more or less distinct
rounded elevation or tubercle. This undoubtedly represents
the sixth ray, the continuation of the pnmary axis of the spi;

cule" (PhiL Trans. 1869, p. 704); so that these feathered
shafts with quadiifid heads in Holtenia evidently belong to
the hexradiate system.
But v/here Dr. W. Thomson goes
on to state that in some cases " the tubercle is developed into
a branch, and the spicule becomes hexradiate, recalling the
ordinary hexradiate spicule of the sponge-mass oi Ilyalonema^''
I must join issue, inasmuch as I have never been able to see
such a tubercle in the minute spicules with feathered shafts
and quadrifid heads, nor in the large quadi-ifid spicules of
Hyalonemcij although examined carefully for this purpose ; nor
have I ever seen in any illustrations, or in my own examination of my mounted specimens of the sponge of liyalonema^
any 7/ea;radiate spicules while, as before stated, the simple
;

cross in the centre of the longer spicules,

pointed out by Schultze (Ann.
nic

</;/ar7/-<(radiate,

which was

first

c), has always appeared to
as stated l)y him, and not /^^^an-adiate with
/.

the

Oreensand comijared with

quadrilobate inflation, as

it is,

those

for the
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setubalense.
Still it is not with the plan on which the minute spicules of
sponges are developed that we have to deal in the Haldon
deposit
for, as already mentioned, their entire absence there
compels us to consider only the system of the larger spicules
and here we have one which is as distinctly quaternate in the
division of its head as the quadriradiate cross, with and
without shaft and extended arms respectively, in the large
;

;

spicules of

Hyalonema.

Fig. 39 is a lateral view of one of these spicules, and fig. 38
the end view of its head, in which the central lines represent
the quadrifid branching of the axial canal. (The dotted lines,
for the most part, in these figures represent restored parts.)
Fig. 37, although on the same system as the last, much exceeds
the rest in size the central canals are enormously enlarged,
apparently at the expense of the walls of the spicule, which
are very thin ; but whether this was originally the case, or
subsequently produced during petrifaction, we will not consider
now, as the subject (viz. the enlarged state of the canal in
many of the fossil spicules) will by-and-by come before us
separately. It will be observed that the ends of this quadrifid
head have also disappeared but a portion of the shaft, which
cannot be made apparent in the drawing, still remains ; nor is
it improbable that the arms were carried out, as in the longarmed spicules of Hyalonema, to a much greater extent than
the dotted lines conjecturally indicated.
Fig. 74, PL X., is a lateral view of another specimen of
this spicule, showing the peculiar form of the arms
and fig.
73 represents the head end of fig. 72, which, being smaller and.
somewhat different from the rest, and furnished with a longer
shaft, may have belonged to another species while the shortshafted ones may perhaps, by the union of their heads (for in
one instance I found two together) have formed the surface of
some coral-sponge. Still, in the absence of all decisive evidence in this respect, I propose for these spicules (which are
by no means uncommon, although not so plentiful as many of
the rest, and bear a remarkable resemblance to nails) the generic name " Gomphites.^''
Those with the shorter shafts and
more expanded heads I would call Gomjyhites Parfittii, in
honour of Mr. Parfitt, who early recognized the value of these
fossils generally, who partly brought them to my notice, and
who subsequently wrote the valuable paper on them to which
I have alluded, in which is figured the peculiar form under
consideration.
For the long-shafted one (fig. 72) with contracted head I would propose the name of G. parviceps.
;

;

;

;

,
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Before returning to the ternate system again, I may here
two other kinds of spicules, not in this dej^osit,
called respectively by Dr. Bowerbank " biternate " and " tri-

briefly allude to

furcated attenuato-hexradiate " spicules, the former belonging io Dactylocalyx subghhosa^ Gray (Proceed, cit. 1869, pi. 22.
hg. 11), and the latter to Eiqjiectella aspergillum (Brit. Spong.
pi. 8. fig. 189), since the straight lines in fig. 34 are introduced

show how these two forms might be produced. Viewing,
then, those marked a « a as branches of the axial canal,
producing the ternate system, we have the lines hah, hah,
and h ah with the shaft in the centre, forming Dr. Bowerbank's "biternate" spicule; and by adding another branch
with hah, so as to produce the quadrifid head, together wdtli
one above and one below in the axis of the shaft, we get the

to

" trifurcated attenuato-hexradiate " form.

But as these forms
the minute spicules of the existing
species to which they respectively belong, they do not come
into the category with which w^e are most concerned, although
Again, it
it seemed desirable to give them a passing notice.
should be remembered, as enlarged figures often mislead, that
if the spicules in question were draw^n to the scale of our figure
34, under reference, their utmost size would not be more than
the semidiameter of the circle representing the broken end of
the shaft hence their subordinate nature in respect of size.
It is very desirable, where we can, to take our characters
rather from large than smallobjects; for it is much more usefid to
the many, who cannot afford to purchase microscopes for seeing
the latter; and it becomes questionable how far species-splitting should be subject to microscopical examination, since
there might be no end to this if there were no limit to microhence the desirableness of restricting the latter
scopic power
in the formation of species, even as it is, to some practicable
extent.
Beturning to the ternate system of the large fossil spicules
with long shafts, we have, in figs. 32, 35,
36, PI. IX.,
heads only, in which the shafts although not represented, are
known to have been long; also figs. 59 to 71, inclusively, in
PI. X., Avhcre the heads and fragments of their long shafts
still remaining together are thus represented.
And here, directing our attention first to the furcate division
of the arms, or the hexternate forms in figs. 32, 34, and 35,
PI. IX., and figs. 58, 59, 60, QQ,
68, PI. X., we observe
that, altliough there is great irregularity in their dividing,
they are all jjrovided with long shafts. (Again I must beg the
reader to remember that these figures are not selected from
their rarity, but as the best representatives that I could find
are only to be found

among

;

:

&

&

;
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of their like, wliicli exist in countless myriads scattered throughThe figures, then, to which I have just
out the deposit.)
alluded are very similar in character, and, together with the
vase-like trifid heads, figs. 61
67, and the bifid ones, figs. 65
and 64, may all be varieties of their proper types respectively,
produced in one species of sponge, to which I would give the
name collectively of Geodites haldonensis, taking fig. 58 as
the best representative of this group.
If, then, we make this a Geodia^ it involves the addition of
an anchor-headed spicule with extremely long shaft (as those
know who have studied the existing species) and this we

&

;

&

63, which, although slightly difalso a large
fering in form, may be but varieties of one tyjje
smooth acerate spicule, like that of fig. 76 and thus we have
all the spicular forms characteristic of the circumferential zone
of a Geodia, viz.
(1) the thick ternate head, characteristically
furcated and vasiform in this instance (2) the vasiform, trifid,

appear to have in

figs.

62

;

:

:

—

;

the anchor-like or trifid recurved head
and (4) the large acerate spicule. Add, further, to these the
globular crystalloid or little siliceous ball (PI. IX. figs. 55
56) (found abundantly in this deposit) for the crust, together
with the large acerate and acuate spicules (figs. 76
77, PI. X.)
for the interior, and we have, with the exception of the minute
stellates &c. (also usually found in the existing species of the
Geodida3, but which, for reasons above given, we cannot expect to find in this deposit), all the spicular combination which
belongs to a Geodia, except that, I think, there is no existing
species known in which the arms of the ternate head are
furcated and also spread forwards, instead of horizontally and
more or less recurved.
Such a condition may be seen, so far as the furcation goes,
in Schmidt's Stellettce and AncorincB (Spong. Adriat. Meeres,
Taf. 3
4, 1862) ; but here, again, the bifurcations are not
prolonged, but recurved.
Fig. 69, which is hexternate, is, witli its varieties, also a
very common form in this deposit and here the arms are
spread out horizontally or laterally, and the furcations somewhat recurved, as in Stelletta &c. For this and its like, then,
I would propose the name of Stellettites haldonensis ; albeit
it is not certain that this spicule, too, might not have been
connected with a crust of siliceous balls and a spicular combination in other respects like that just mentioned, when it
would become a Geodites^ the absence of the siliceous balls
being Schmidt's distinction. But, then, his Stelletta discophora
has a crust of little siliceous disks, which are but a more depressed form of the siliceous balls and so the future may furnish

extended head

;

(3)

&

&

&

;

;
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a species of Geodia with tlie liextemate or furcate spicule of
Stelletta and the siliceous balls of a Geodia, in which case the
genera of Schmidt's groups of Ancorinida and Geodidin^

would come together.
Lastly, we come to the simple temate or trifid head of the
long-shafted spicules, of which three kinds at least, with their
varieties, abound in this deposit, viz. fig. 70, which is verystout, with long shaft and three arms expanded laterally,
almost horizontally, and a little recurved. In the illustration,
which is taken from the most perfect one that I coidd find,
the arm on the left side is broken off square, and the other
two, which were about equal in length, broken or rounded off
by attrition.
Fig. 36, PI. IX., also belongs to the simple
temate division of the head with long shaft but the arms are
more or less straight, elongate, attenuated, and spread out at
equal distances from each other, somewhat forwards. Fig. 71
;

is another of this kind, but frequently with very little difference between the length of its shaft and the expanded arms.
Of these the two foi-mer, viz. figs. 70 & 36, might, from the
length of their shafts, have belonged to the circumferential
spicular zones respectively of two different species of Geodia.
But the prevalence of fig. 71 and its varieties, chiefly in
size, so nearly resemble the stout spicules with which an
existing species, viz. Dercitus niger (Annals, Jan. 1871), is
densely charged, that I do not think that a more appropriate
appellation can be assigned to it than that of Dercites lialdo-

nensis.

The

existing type grows on the rocks at Budleigh-Salterton,
a black variety of Hymeniacidon BiLcklandi, Bk.,=
Pachastrella Bucklandi, Sdt.
now leave the spicules of the ternate system, and go
to that large acerate fonn whose middle and ends are repre-

and

is

We

sented in PI. X. fig. 76, a a, which, with the exception of
Dercitus niger (which is peculiar in this respect), is the chaand
racteristic body-spicule of all the known Pachytragife
lience its great abundance of different sizes in the Haldon
deposit is easily understood.
It is smooth, acerate, fusiform,
and for the most part stout and slightly curved, as shown in
the figiu'e, which otherwise represents the average size of the
largest specimens.
The same remarks apply to the acuate spicule, whose large
and small ends are given in fig. 77 «, but with this exception,
that the acuate form is somewhat smaller and less abundant
in the existing species as it is in the Ilaldon deposit. It seems
also to be but a modification of the body-spicule, in which one
half is shortened and enlarged at the expense of the length of
;

the
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varying also in form from that
78 to pin-head-like inflation

fig.

as in fig. 77.
Here, then, we also come upon the characteristic form of the
spicule in Donatia, Gri'^J {Tethya lyncurium)^ and its like ; but,
as before stated, in the absence of the large stellates peculiar
to the existing species, the acuate spicule alone is a useless

indication.

Lastly, we arrive at the smaller spicules of the deposit, represented in PL IX. ; and beginning with fig. 43, we at once
recognize its bihamate pointed form, which association leads us
to connect with the Esperiadce. But where are the little anchorate spicules which in the existing species always accompany
it in a still more minute form ?
These also are absent, and,
from their minuteness and delicate forms, may have disappeared under the destructive and dissipating influences before
mentioned.
Still, for future reference, this spicule must also

be named

;

and hence I would

call it Esjierites haldonensis.

branching Esperia of the deep sea, from which I have been kindly provided
with a small portion for reference by Dr. Carpenter and this,
It is six times as large as that of the great

;

again, possesses the largest bihamate of any existing species
with which I am at present acquainted. Yet the fossil specimen is C-like, more or less contort, and in all other respects,
as will be seen by the figure, exactly like the bihamate of the
present day. It was first brought to my notice by Mr. Vicary,
who found it in the Haldon deposit, after which I obtained
several myself in specimens of this deposit. They are all about
the same length, viz. l-37th of an inch, while those of the dee])sea species only average 1 -222nd of an inch
so that Avhile
the former can be well seen Vv' ith a simple lens of low power,
the latter can only be seen with the |-incli combination of a
microscope.
Still larger is another but sigmoid contort form of this (?) spicule, viz. fig. 79, of which one specimen only has been found,
and that, too, by Mr. Vicary, in the Haldon deposit. Its
gigantic size, being 1-1 7th of an inch long, and of proportionate
thickness, makes one almost doubt its identification with the
bihamates. However, as it is, so it is represented in the figure,
;

where its remarkable size and form show that
have a name for distinction's sake. Hence we

it

should also

will call this

Esperites giganteus.
It is impossible to confound the bihamate spicule of a sponge
with that of an echinoderm, since the latter, as in Echinus
sphcereus^ to which Dr. Bowerbank alludes (Brit. Spong. vol. i.
p. 44), is not only vastly more minute than our smaller fossil
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specimens, but differs from

tlie

of

biliamates of sponges generally

in being calcareous instead of siliceous, more or less crooked,
and provided with a little point in the middle of its convex
side, by which, as is wont with these spicules, it is attached to
the flesh of the echinoderm.
I need hardly add that the spicules of the Spongiadaj are free.
Next come figs. 46 and 47, Avhich are as abundant in the
llaldon deposit as they are remarkable for their beauty these
are moniliform, cylindrical, slightly diminishing towards the
end, and slightly curved they vary in thickness and in the
number of their moniliform inflations, which seldom exceeds
eight
but in fig. 46 there are nine, the end one of which
on one side, ha\ang been apparently broken off", has been restored.
Fig. 47 is another form of the same spicule, which is
thicker, more obtuse at the ends, and has only six moniliform
inflations
they vary somewhat in size also, and many are
fragmental ; but the more perfect form seems to be that of fig.
46.
I know of no sponge possessing spicules like these
at
the same time, being so abundant, and remarkable for their
beauty and the peculiarity of their form, they demand specific
distinction.
Hence we will call this spicule 2IoniUtes halclo:

;

;

:

;

nensis.

Fig. 54 appears to be an eroded state of the same spicule,
unless it was one like that figm-ed by Dr. Bowerbank (Brit.

Spong. pi. 11. fig. 244).
Again, there is another moniliform spicule, much smaller
than the foregoing, which is represented in figs. 44 and 45.
This, however, is not linear like the last, but apparently
quadriradiate.
I say " apparently," because I am not quite
certain that in some instances one ray would not be foimd to
be longer than the rest, in which case it would belongto the temate-shafted spicule represented in fig. 71.
All its
rays are monilifomi, straight, and pointed, with such symmetry as to make it, although veiy small, a beautiful object.
I also know of no existing sponge that possesses a spicule
like this, for which I propose the name of MoniUtes quadri-

radiatus.

a very common form in this deposit, about the
MoniUtes lialdonensis but differing from it chiefly
in being smooth instead of moniliform.
It varies much in
thickness and a little in length below that of the figure but
possessing no peculiarity referable to any existing sponge, no
further notice of it is necessary, except that it is remarkable
for its multiplicity, and originally may have formed the
smaller s])icule of one of the Coralliosjjongias, as a similar
spicule, although a little less in size than the one figiu'cd.

Fig. 47

same

is

size as

^

;
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abounds in Discodermia polydisciis (Schmidt's mounted speci-

men of Corallistes ptolydiscus
As this spicule is a simple

in the British

smooth
haldonensis, so there is a simple one
which I have not figured, but which is
the latter in the Haldon deposit, and
or

Museum).

analogue of Monilites
of M. quadriradiatus^
equally plentiful with
therefore equally de-

serving of notice.
Figs. 48, 49, and 57 are all abundant, but with no character
to associate with any existing species in particular. Although
small, they are much larger than most of the spicules of
existing shore Sponges, excepting the- Pachytragife.
Figs. 50, 51, and 52 are respectively peculiar in form, but,
apart from the sponges to which they belonged, are of no
specific value.
Their figures are introduced here as representatives of a great variety of the same size which exist in the
Haldon deposit. In fig. 52, which is the smallest spicule with
definite form that I have fovmd, we seem to have a capitate ray
of one of the minute hexactinelled (" floricomo-hexradiate,"
Bk. B. S. pi. 8) spicules in the Coralliospongife but this is
all that can be said for it.
In some instances it is as probable
that the minute spines or projections of a spicule may have
been obscured by chalcedonic union into one mass, as that the
solvent influence may have carried them off altogether.
Last, although far from being the least important, are figs.
55, 56, which represent one of the globular crystalloids or
siliceous balls of the crust of a Geodia.
Perhaps, from its
specific value and great abundance, it is one of the most interesting forms in the deposit. That represented in figs. 55, bQ,
which give its lateral and upper profiles respectively, is the
average size of the largest, and shows that it is somewhat depressed or a little less in diameter vertically than it is laterally,
also that it possesses the usual hilous depression below.
These little balls not only form the crust of the existing
Geodida3, but are scattered more or less throughout the whole
structiu-e of these sponges, where they present as many sizes
as phases of development, which may thus be followed from
the youngest to the most matured state (see their structure &c.
'Annals,' 1869, vol. iv. pis. 1 & 2).
They are therefore exceedingly numerous; and, fm'ther, in the existing species, they
somewhat differ in their globular forms and in the markings
or pattern on the surface of the matured ones.
Hence it is not suprising that they should be very abundant
and be present of different forms and sizes in the Haldon deposit
but the pattern on their surfaces is so obscured by the
minute botryoidal crystallization of the chalcedony before
mentioned, that I have only met with one instance in which
;

;

:
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the presence of a few tubercles bore indication of the original
appearance ; and these were too indistinct to be of any specific
value.
The largest as to size and general shape, viz. that figured,
bears a greater resemblance to those of Geodta Thomsonii^ Sdt.
(Atlan. Spong. Faun. Taf. 6. fig. 13), than to any other existing

which I am acquainted.
There is hardly a large spicule in the deposit to which one
or more of these little balls are not adlierent so that, as before
stated, this must be regarded as accidental, and arising fi-om
their having been thrown together promiscuously at the time
the deposit was formed.
It has, however, been necessary to add one of them to the
combination of spicules before mentioned to complete the
complement of Geodites haldonensis and for this purpose
we may take the largest size, or that figured in figs. 55 and
Of course the combination is conventional and provioQ.
sional but it is necessary, mider the circumstances, for futm-e
species with

;

;

;

reference.

we have to advert to a structural pecumany of these fossil spicules, which finds its illustra-

Before concluding,
liarity in

fig. 75, PI. X., and to which I have before alluded
an unusual enlargement of the axial canal. Here it will be
observed that the axial canal is extremely wide, and the wall
of the spicule therefore veiy narrow, also that the former has
in it the end of another spicule and several grains of sand
a is the wall, h h the dilated canal, c c, grains of sand, and

tion in
as

d

the point of a spicule.

This fragment, which represents part of the shaft of a
ternate-headed spicule, is an illustration of what is frequently
met with in the Haldon deposit, and, by the presence of the
grains of sand, shows that this condition of the spicule was
not produced dm'ing fossilizatiou, but must have existed from
the beginning.
It seems to derive explanation, however, from what I have
particularly noticed in the deciduous spicules, both fragmental
and entire, of the spiculo-arenaceous sponges and those in the
head of SqiiamuUna scojnda (Annals, 1870, vol. v. pi. 4), viz.
that most of them have unusually wide canals, insomuch that
I have often thought that this arrest of development (for spicules appcartobe formed endogenously rather than exogenously)
in many instances had led to their being thrown ofi" (like dead
feathers) from the sponges in which they had thus become useand floating about, rather than sinking at once or becomless
ing fractured and destroyed like the more solid ones, they
had thus been more easily captured by those organisms which
;

the
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make

use of such elements for building up their habitations.
this as it may, the axial canals of the deciduous
sj)icules, both entire and fragmentary, in the spiculo-arenaceous
sponges and the head of Squamulina scopula are for the
most part unusually large.

But be

Concluding Remarks.
In accounting for the Haldon deposit geologically, with
reference to the fossil spicules of the fepongiad^ which it con-

we have to consider whence the sand of which it is
composed was derived, to what kinds of the Spongiadge the

tains,

it belonged, in wdiat kind of climate these
sponges probably lived, what kinds of the Spongiadas are not
represented in the deposit, and, lastly, by what agency its
elements were brought together.
These queries can be soon answered.
In the first place, the sand, coming from the disintegration
of older rocks, was probably of shore origin. Then, the kinds
of Spongiadge to which the fossil spicules contained in it belonged (at least those which can be recognized) are the Pachytragiee and the Coralliospongiffi, including the Euplectellidse,
the former of which now grow in the marginal zone of the
sea, and the latter in the zone immediately following it,
that
is to say, the Euplectcllida3 at the Philippine Islands in 10 to
24 fathoms (Cuming, apnd Bowerbank, I. c.) and the Coralliospongiffi in 98 {Sympjagella nux^ Sdt.) to 700 {Aphrocallistes
Bocagei^ Wright)
none of those referred by M. de Pourtales
to Dr. Schmidt were found below 450
and Aphrocallistes
Bocagei was also found by Dr. W. Thomson in 700 fathoms.
The PachytragijB appear to be world-wide in habitat, and the

fossil spicules in

—

:

;

Coralliospongia3 confined to the warmer latitudes and the
equatorial region of the sea.
No spicules of the Calycispongige (Kent) or deep-sea sponges, such as Ilyaloneyna^ Holfe?^^«,&c.,have been found in this deposit, the materials of which
must have been brought together by strong tidal currents.
It follows, then, that, the sand being of shore origin, the
Pachytragiffi and Coralliospongige living in the marginal and
following zones of the sea respectively in warm latitudes,
while tidal currents requisite to drift into one and the same
deposit such coarse materials are also chiefly confined to these
regions, the deposit was formed rather nearer the shore than
the deep sea, and in a climate much warmer than our present
one.
Again, the sandy nature of the deposit, and the absence of
all fossil spicules like those of the deep-sea sponges, contrast
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forcibly with the " oozy calcareous mud " of the region in
which the latter live, which is also stated to be literally

"crammed" with

their deciduous remains.

Thus, geographically, geologically, and structurally, the
deep-sea sponges so differ from the Coralliospongiai that separating them for classification becomes absolutely necessary;
and hence Mr. Kent, who is practically acquainted with both
groups, has most advisedly instituted the appropriate name of
Calycispongiag for the fonner (Monthly Microscojaical Journal,
Nov. 1870).
The delicate though long spicules of the deep-sea sponges,
held together only, as before noticed, by equally delicate sarcode,
also contrast forcibly in structure with the rigid, silicified,
But if rigidity alone
keratose fibre of the Coralliospongise.
be here considered, it may very properly be observed that in
this respect the long, thick, twisted spicules of which the
" glass rope" or stem oi Hyalonema'is, composed has no parallel
among any of the Spongiada?.
Nor is it less true that this long stem, supporting a calycifoiin sjDonge upon its upper extremity, thus prominently
differs from its companions Holtenia and Plieronema^ whose
sessile or stemless bodies are not only kept in contact with
the mud, but partially imbedded in it by a beard of long
spicules, far more delicate than those forming the stem of

Hyalonema.

To

might be added that a

parasitic polype, first
fatua (Annals, 1867, vol. xix.
p. 160), usually appears, according to Dr. W. Thomson's observation, on the stem of Hyalonema " before it is an inch
After which we know, by the
long, and sometimes earlier."
specimens of the " glass rope " which are much above a foot
in length, that the pol}q)e not only covers the greater part
of them, but the upper end also, thus proving that in the
" struggle for life " it has caused the calycifomi head of the
sponge to fall off, and has thus appropriated the stem.
Hence it becomes a matter for consideration how far the
difference between the stem of Hyalonema and the beard of
Holtenia arises from the presence of the poljq^e upon the
former.
The origin of parasites is involved in obscurity, as much as
their modification of structure is often evident
for instance,
the gall on oak-trees. And as this modification is to suit their
own pui-poses, and the habit of a polyj^e is for the most part
to grow on a hard substance and live in clear water, may
not the Palythoa fatua have compelled the sponge, in " the
struggle for life," on either side, to elongate its stem, and thus
this

it

named by Schultze Palythoa

—

:

Greensand comjpared with

the
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reciprocally to produce the modifications which cause it so to
differ from the beard of its companions Iloltenia and Pheronema, which have no parasite? In short, might not the

stem of Hyalonema have been the same as the beard of Iloltenia, had not the former been accompanied by a parasite ? If
so, then Dr. Gray's separating the sponge at the top from it,
and giving it another name {Carteria) is joerfectly reconcilable;
for the stem would then be a joint production of Hyalonema
Sieholdii, Grray, and Carteria^ Gray, with the latter name for
the sponge alone,
thus retaining in Hyalonema Sieholdi, as
Schultze has very properly observed, the name of the celebrated Japanese traveller who, so far as we know, sent the
first specimens to Em-ope (Annals, I. c).
There are other sponges which have a parasitic polype on
them besides Hyalonema. Thus, Schmidt (Adriat. Spong.
1862, Taf. 6. figs. 2 & 3) gives figm'es of two Halichondi'oid,
erect, branching species, viz. Axinella damicornis and A. verrucosa, each characterized by pin-like and acuate spicules, and
on each of which there is a social parasitic polype imbedded

—

proper cortical layer.
But in the British Museum there
specimens of a fiat Halichondroid amorphous
sponge (^e?ie*eyrt?), whose reticular fibre is charged with small

in

its

are

several

acerate and slightly cmwed spicules, and on whose upper
surface are plentifully scattered solitary polype-heads about
1-1 2th of an inch in diameter (in the dried state).
These,
which have been likened by Dr. Gray to the parasitic genus
Bergia of Michelotti (P. Z. S. 1 867, pp. 239 514) are imbedded
alone, that is, without cortical layer, in the surface of the sponge.
Their disks are charged with sand and deciduous spicules, entire
and fragmentary, of different kinds ; and so far, with their other
polype-structure, they differ from the sponge in which they
are imbedded ; but beyond this they are directly continuous
with the sti-ucture of tlie sponge, which thus evidently serves
the pui-pose of a cortical layer or coenosarc, and so stands in
relation to them as the root-stock of a fruit-tree to its graft,
there being as much difference between them and the sponge
as between the insect which forces the oak to supply the
" gall " and the oak-tree itself, so far as separate organization
What the modifications of tlie sponge-structure immegoes.
diately around the polype-head may be, I am not prepared to
state but it is reasonable to infer that these are such as would
not have been there, had the polype-head not been present
hence the Palythoa fatua with its social polypes and cortical
layer may make use of the sponge-stem of Hyalonema, and
thus, to meet the circumstances of the case, occasion the mo-

&

,

;

difications in

Ann.

it

above mentioned.

& Mag. N. Hist.

Ser. 4.

IW.
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sponges and the
observe that they occasionally mingle ; but while the former are chiefly confined to the
most retired depths of the ocean, the habitat of the latter tends

Eetnming

to the habitat of the deep-sea

Coralliospongiffi respectively,

we

in the opposite direction.

Xot only, however, do the deep-sea sponges and the CoralliospongiaB mingle, but there is one of the Pachytragiaj, viz.
Wi/ville-Thomsonia
Stelletta ( Tisiphonia) agariciformis^ Sdt.,

=

WaUichiiy Wright, which exists on a reef in the Gulf of
Florida, in 178 fathoms, and Avas happily recognized by Dr.
Wallich in " soundings " of the Atlantic Ocean brought up
from a depth of 1913 fathoms.
All honour, then, be to one who, so far back as " October
1860," secured this little, wee young specimen, not more than
l-12th of an inch in diameter (Quart. Journal. Microscop.
Sc. No. 37, Jan. 1870, pi. 2. fig. 1) for the futm-e advancement of our department of science It has even been suggested
to me by Dr. Gray (to whose kind assistance much of this
communication is due), and not without reason, that Tethya
rimricata^ Bk. (Brit. Spong. vol. i. p. 25, and figs. 304 and 305),
may probably be the same sponge.
Lastly, I would add that Schmidt (Atlant. Spong. Faun.
1870, p. 20, Taf. 2. figs. 16-20) reproduces several figm-es
from fossil remains in the Cretaceous system, which, from their
triaxial and "lattice-form" characters, he associates with the
!

Farrea^Aplirocallisies^^ccADactylocahjx.''''
living species of
And, as far as the minute triaxial or hexradiate spicules go,
''•

but when
is right in considering them allied to these genera
instances of the silicified fibre are given as evidence of the
" hexradiate " plan of their structm'es generally, it will be seen,
as our figm*es show, that this is any thing but regular, and
that the teniate division of the large spicules of the circumference, which alone we have had for our guidance, is the most
constant plan, and the one least subject to complex modification.
The hexradiate form of the minute spicules answers
very well for the character of Schmidt's general grouping
under the term " Hexactinellida ;" but when we come to

he

;

divide the Sponges of the deep sea from the Coralliospongise,
hence the acceptableness of
other definitions are required
Mr. Kent's term of " Calycispongias " for most of the former.
The remains of such sponges may be found in those deposits of
the Cretaceous system which, from their subtleness, may be
assumed to have been formed in deep seas, but not in such
as bear the characters of the Haldon deposit.
Not so with the Coccoliths of the deep sea (to me calcareous, solitary, unicellular Algai), which so abound in the
;

.
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Laminarian zone at Budleigh-Salterton that
it is impossible
examine microscopically a portion of Sponge,
Echinoderra
(visceral contents)
or Compomid Ascidi an without
seeing
several of them.
They, but for their delicate natm-e,
would
It may therefore be assumed,
have been as numerous in the
Haldon deposit as they are in tlie deep sea
and in the Chalk
which they might have contributed to form
just as much as, if
not more than, the other minute
organisms found in it for the
coccohth IS but a Melobesian cell {Melohesia
umceUularL
to

:

mihi),
which, like the arborescent M. calcarea
on the south coast of
i)evon, may form beds of many miles
in extent, entire as they
die or tragraental as they pass
out in a comminuted stati
trom the alimentary cavities of the
lower animals (e. g Ascidta amchnoidea,Yovhes), which
feed upon their protoplasmic
contents most voraciously.
Hence, too, perhaps their pelleted
grouping
the form of coccospheres, if these
are not their
sporangia.

m

Besides sponge-spicules in this deposit,
I have seen minute
bivalve shells and a few minute
Foraminifera, but no remains
which I could
any way identify with the calcareous
spicules
o± i^chmodermata, Alcyonida3,
Gorgonida3, or Ascidic^.

m

EXPLANATION OF THE PLATES.
N.B All

the figures in these plates, excepting
7, 8, and 9 are taken
from the fossilized remains of sponges in the
Uppe'r GreeJsand of ?Ialdon
Hill, near Exeter, and of Black Do^^n^,
near Cullompton, respectiyelv
and « are draw on the scale of l-24th to
l-1800th of an' incirin
that their relative sizes maybe seen
and their measurements let-pec
respec-

S

tively

computed by compass and

rule.

The fractured ends of the shafts or branches are
represented by a point
or ittle circle wi hm a larger one, the former
being intended for the cen^'^ ''''-' ^^^ ^^^ "^^"-^--«^ *^« «p^-^-^

whrpL^sfiy^^'

re^^^tli^HnS^fte^^b^a^Se^^^-

"^^ ^^^^^^^ '^

Plate VH.
Figs. 1

&

Disks of Dactifhcah/cites Vicuryi.
Fif/s. .3-5. Disks of Dactyl'ucah/cites
pohjdiscus.
Fi^ 6. Disk oimctylucalycitespcar^^^^ lateral
view, showing the shaft.
I'tg. 7. Disk of Dacttjlocalyx
polyihscus, Bk., after Schmidt, showinothe
branching of the axial canal of the shaft (a).
ro
T^??^ ®.
itg.S.
Disk
oiDactylocalyx polydiscus, m. {Discodermia
polycliscus,
Bocage), after Bocage, showing the ternate
division of the axial
canal of the shaft (a).
Fig. 9. The same, lateral view, showing
the shaft.
Figs. 10 & 11.^ Rectangular branching of
silicified fibre like that of ^«2.

Fig. 12 Canalled silicified fibre like that
of Farren occa, Bk
13-18 Knots or branching centres of silicified
fibre, like that of
JJactylocaiyx

i'tys.
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Plate
Fifjs.

VIII.

19-29. Fragments of silicified fibre. Figs. 19 & 24 show how small
Figs. 20 & 24 show how
spicules are often adherent to them.
the little siliceous halls of Geodidte are often adherent to them.
Fig. 20 is an exti-emely common fonn, varjing slightly in its
detail, but so numerous as to be quite characteiistic of some
part of the siliciiied fibre of a DadylocaJi/cites but whether to a
particular species, or to what part of the fibre, I am equally
Ignorant. Figs. 2.5 & 26 show how small spicules are sometimes
incorporated with them, as in Aphrocallistes &c. Fig. 20 shows
a foramen (a) in the fibre, a ver\' common occurrence, as may be
inferred, in the silicified fibre of the Coralliospongite.
;

'

Plate IX.
Fig. 30.
Fif/.

31.

Fig. 32.
Fig. 33.

Hextemate
Hextemate
Hextemate
Hextemate

head expanded regularly and horizontally.
head, of smaller dimensions.
head of long shaft (fig. 66), iiTCgidar.
head, stout, like the circumference-spicule of

Dac-

tylocalyx Boicerhaiihii.
Fig. 34.

Hextemate head

of long shaft, with blunt points, the straight

b a b, and ba b showing that the branching of the
axial canal, if thus earned on, would give the minute " biternate " fonn in Aphrocallistes Beatrix, Gray (Bowerbank, /. c).

lines b ab,

Fig. 35.

Fig. 36.
Fig.
Fig.
Fig.
Fig.

Hextemate head of long shaft, in-egular.
Temate head, with expanded, long, straight, attenuated arms,
somewhat inclined forwards, and long shaft.
Quatemate head, with fragment of shaft.

37.
38. Quaternate

head of

fig.

39,

end view. Gomphites

Parfittii.

The same, with

fi-agment of shaft, lateral view.
40, Disk of Dnctylocalycites callodiscns.
Figs. 41 & 42. Lateral and end views respectively of D, eUipticua.
Fig. 43. Bihamate spicule, Fsperites hahlonensis.
Figs. 44 & 45. Four-rayed monUiform spicule, Mo7iilites quadriradicttus ;
two views.
Figs. 46 & 47. Curved moniHform spicule, Monilites hciklanemis ; two
forms.
Fig. 48. Small acerate spicide.
Fig. 49. Small curved acuate spicule.
Figs. 50-52. Small spicules, more or less fragmentarv' or worn.
Fig, 53. Curved cylindrical smooth spicule, with obtuse ends numerous,
of many sizes.
Fig. 54. Eroded form, apparently, of fig. 40.
Figs. 55 & 56. Largest form of siliceous ball of Geodia lateral and upper
views respectively. Geodites haldonensis.
Fig. 57. Smallest form of curved acerate spicule ; numerous, and of many
39.

;

;

sizes.

Plate X.
Figs. 58-68.

Shafted spicules, Geodites haldmetm's.
Fig. 58. Tj-pical
form, hextemate head extended, vase-shaped. Fig. 59. Irregular
fomi. Fig. 60. Piegular fomi, smaller. Fig. 61. Trifid, extended
cup-shaped. Fig. 62. Tiifid, recurved, anchor-shaped. Fig. 63
The same, a little varied in form. Figs. 64 & 65. Bifid spicules
(varieties 'f).
Fig. 66. Hextemate, vase-shaped, closely allied
to the type fonn, fig, 58 (for end view see fig. 32). Fig. 67. Trifid

'
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extended, cup-shaped head, with curved
shaft. (This curved
kind of shaft is so common and so
remarkable that it also is
very characteiisfac of GeodUes haldonensis,
if not deservin- of

Fin
-^?.V.

^'"- ^^- Tlje

'^'

deposit

r

:^iro? thf ;t uif

'-'-' ^«^^

- -^' ^^^^^^-^-;

torwaids; shaft and arms very
J'tff.

^o
72.

Fiff.

•'

"""^^^'O^S' of

many

sizes.

much alike in
2)e;T^^Wir/Won6^«,,^.

Quatemate head, contracted, with long

many
varieties
^^^"^^^es,

shaft:

l^omphdesjmrvwejis.
view.
74. Lateral view of Gnmpldtes Parjittii.

^
Fig. 7H.

as" the

'

-^

^thtv

J,,

same

Lf' w!Tf
f^^r]°''*^°";).
head, furcated irregularly,- variety.
J;^'*'/^^Muadnfid
J
"
Hexternate head; stout spicule.
^?,':"«*^. ^-^'-^n^l^d head; large spicule.
Sfelkftites haUonensis.
lUis spicule shows a very common
occurrence in the
'PT-fl'i

m

t)9.

•

view

lateral

The same, end

'^' '""^^^'^ state of the axial
canal
ca"narwhich"l'f'^''
which is frequently present in these
fossil spicules:
^.wallofspicide, very thin: hh, axial canal,
much enlarged
^. ffi'ams ot sand
it
d,
end
of
spicule
in it.
^
/6. Specimen of the large, fusiform,
smooth, slightly curved, acerate
spicule common in the deposit:
a a, the pointed ends.

'V^'"

m

J^HI.

^

;

'

Thi'

'•'

sizes
sizes.

i?''fi^'
Ihe
figure

•'^tundant, entire and fragmentary,
of all
represents the average largest size,
viz about
^'^^'^

to allow of the spicule being
represented in its entire len-th
«"^-^' '-"bee"
ckHneard"^^^^^^^ '^"''' remarks
''"f'''
T^ to the following
apply
s.iicule
^ V
"'"''' 'l^^'^^*^' ^''''^"^'
^^'S' '^''' -fe"^^ 1-^Jth ;f
an Ichb^'™
Mff. 78. Smaller acuate spicule.
F?ff. 79. Large contort bihamate
spicule, Hsperites giganteiis.

''''' ^^^'^

F>\,

77
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a Neiv Species o/Marginella from
South Africa
By F. P. Marrat.
'

[Plate

XL

fig.

13.]

Marginella Keenii^ Marrat,

n. sp.

Shell conically ovate ; spire short
whorls four, rounded, blunt
at the apex; colour orange-bufF,
somewhat translucentcolumella with four sharply raised
plaits; outer lip thick^
ened, smooth withm.
;

Hah. South Africa.
I have named
Lane, Liverpool,

my friend Mr. Keen, of Edtre
the specimens (six in nuiber)
beof ^..,.... is considered

this shell after
to

whom

ISresufrgirn^^^^
100 Edge Lane, Liverpool.

I

be
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Structure of the Crinoidea,

Cjstidea,

By

E. Billings, F.G.S., Paleontologist
of the Geological Survey of Canada*.
[Continued from

6.

On some points

vol. v. p. 416.]

relating to the Structure

o/*

Pentremites.

Professor Wyville Thomson has proposed a division of the
skeleton of the existing Crinoid Antedon rosaceus into two
radiaV
systems of plates, which he terms respectively the
and the "^eWso?n«if/c " systemsf- These he considers to be
'''

Fia:. 2.

Fiff. 1.

h, the basals; /, one of the five
Fig. 1. Calvcine plates of Pentrcmifes
I, lancet-plate ;
os, oral spiracle
forked plates ; d, deltoid plate
s,
spiracle.
Fig. 2. Caryocystites tesUidinarius, Hisinger
6, basal plates ;
:

;

;

:

r,

m, mouth.

radials;

thoroughly distinct from each other in their structure and mode
The radial system consists of the joints of the
of growth.
stem, the centro-dorsal plate, the radial plates, the joints of the
In the perisomatic sysarms, and also those of the pinnules.
tem he includes the basal and oral plates, the anal plate, the
interradial plates, and any other plates or spicula whicli may
be developed in the perisomc of the cup or disk. This I tliink
a good arrangement, except in so far as it regards the stem,
which appears to me to be always an appendage of the perisomatic rather than of the radial system.
Throughout the whole range of the Crinoidea, the plates of
the radial and perisomatic systems are easily distinguished
from each other. In general the Cystidea have no radial
plates in their calyces, except, perhaps, in a small area around
* From

American .Journal of Science,' Sept. 1870,
oi Antedon rosaceus, Linck (Cojnntttla rosacea
of Lamarck), by Professor Wwillo Thomson, LL.D. &c." Philosophical
Transactions of the Royal Society, vol. civ. part 2. p. 540.
t
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'
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the ainbulacral orifice.
This accords well with an important
observation of Professor Tliomson's on the structure of A^itedon while in the earlier periods of its growth. " The entire
body of the Pentacrinoid is," he says, " at first, while yet included within the pscudembryo and during its earliest fixed
stage, surrounded and enclosed by plates of the perisomatic
system alone and it is quite conceivable that plates belonging
to this system may expand and multiply so as to form a tessellated external skeleton to the mature animal, the radial
system being entirely absent or represented only in the most
rudimentary form " [o]). cit. p. 541).
Such is the structure of
all the Cystidea.
On referring to fig. 2, it will be seen
that the whole of the body of Caryocystites testudinanus is
covered with polygonal plates, without any trace whatever of
a radiated arrangement.
The plates are disposed in nine
transverse ranges, girding the body like so many rings. This
species is (and so are most of the elongated subcylindrical
Cystideans) annulated rather than radiated, so far as regards
the external integument.
The lower range, below the line h,
consists of the basals, whilst the upper, above the line ?•, may
possibly be radiated.
In all the globular or ovate Cystideans
;

with numerous plates, such as Sphceronites, Malocystites, Co-

and others, the shell is neither
annulated nor radiated, but composed of an indefinite number
of plates, increasing with the age of the individual, and arranged without any well-defined or constant order. It seems
clear, therefore, that the test of the Cystidea belongs mostly
to the perisomatic system.
In Pentremites the three plates which are usually called the
basals consist each of two pieces, one placed above the other,
and in general closely anchylosed together. The lower pieces
have each a re-entering angle in their upper edges, for the
This
reception of the upper pieces which stand upon them.
structure was first pointed out by Mr. Lyon (G-eol. Ky. vol. iii.
p. 468), and is not generally admitted, although I believe it
certainly does exist. It is said that the lower pieces consist of
the upper joint of the column, divided into three by vertical
sutures.
To me they appear to be calycine plates. It is true
that they do not form the bottom of the visceral cavity but
this may be due to the growth inward of the lower edges of
Something like this occurs in Anthose of the upper series.
marocystifes^ Amyc/dalocystites^

;

tedon,

where

at first the

bottom of the cup

basals, but afterwards principally

The

by the

is

formed by the

first radials.

forked plates are usually called " radials^'' but they

certainly do not belong to the radial system. If they did, they
would represent the first radials of the Crinoidea, and there-
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A little

fore they should support the bases of the ambulacra.

consideration, however, will enable

any one

to perceive that in

Pentremites the bases of the ambulacra are situated in the apex
of the fossil, and do not come into contact with the forked plates.
The apex of Pentremites is identical with the actinal centre of
sea-urchins and starfishes, in which the mouth is situated. It
is here that the ambulacra originate, and grow outward by the
addition of new plates to their distal extremities.
There can
be little doubt that such was the mode of growth of the ambulacra of the Pentreraites. The smaller extremity, therefore, of
their ambulacra, which is received into the forked plate, is not
the base, but corresponds with the apex of the ambulacrum of
a sea-urchin or of a starfish.
It also represents the tip of the
arm of a Crinoid. If the forked plate is radial, then the arrangement of the ambulacrum must be the same as that which
would be exhibited in a Crinoid with the upper end of the arm
downward and resting on the first radial, w hilst the lower end
would be upward, the tip being formed of the second radial.
From this it follows that the forked plates do not belong to
the radial, but to the perisomatic system.
The five deltoid plates alternate with the forked plates, and
are also perisomatic.

not certain that the lancet plates represent any of those
in the Crinoidea are usually called " radials,"
They are so arranged that if they were loosened from the walls
of the cup, and their smaller extremities turned upward whilst
their bases or larger ends retained their position, they would
stand in a circle around the apex, as do the arms of an ordinary Crinoid. Their bases would alternate with the apices of
the deltoid plates.
They would form the outside of the arms,
whilst the grooves and pinnulfe would be inside. Each would
bear on its outer or dorsal aspect two elongated sacs, the two
hydrospires that belong to the ambulacrum.
I believe that
the small groove in the ambulacrum of Pentremites was occupied by the ovarian tube only.
If this be true, and if, also,
It is

plates

which

the lancet plates represent the radial plates of the arms of the
Crinoids, then the arm of Pentremites would have the respiratory portion of the ambulacral system on its dorsal, and the
ovarian portion on its ventral aspect.
In the true Crinoids, both the respiratory and ovarian tubes
are situated in the groove in the ventral side of the arm*. In
* Thomas Say, who was the first to recognize the Blastoidea as a
group distinct from the Crinoidea, also supposed the function of the
ambulacra to bo respirator}'. lie says, " I tliink it highly probable that
the branchial apparatus communicated with the surrounding lluid through
the pores of the ambulacra by means of filamentous processes these may
;

;
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the Crinoids the plnnula3 are attached to the radial joints of
the arm in Pentremites they are not connected with the lancet
in P. iiyriformis they appear
plate, but with the pore-plates
to me to stand in sockets excavated in the suture between the
pore-plates proper and the supplementary pore-plates. Miller
compared them to the series of azygos plates which underlie
that 'portion of the ambulacrum oi Pentacrinus that runs from
the mouth to the base of the arm.
These resemble the lancet
plates in their being azygos and not connected with pinnulge
but then, on the other hand, they differ from them in having
a portion at least of the respiratory tubes on their ventral asMr. Rofc says that " in many species of Pen fre»^^Ve5, if
pect.
not in all, this lancet plate is in reality a compound plate,
formed of two contiguous plates extending from the bottom of
the sinus to the top, and then, turning right and left round the
summit-openings, they pass down the adjoining sinus to form
half its lancet plate, leaving at the apex of the body a pentagonal aperture supposed to be the mouth. In some weathered
specimens the two parts of the lancet plate are separate and
in many they appear to meet only at the top and bottom of the
cross section, leaving a lozenge-shaped opening between them"
(Geol. Mag. vol. ii. p. 249). In a large specimen of P. ohesus
(Lyon and Cassiday), which was given to me by Mr. Lyon,
a polished section shows that one of the lancet plates is thus
divided
but in general no trace of a suture can be seen in
these plates.
There are several points in the structure of the ambulacra
of Pentremites that are well worthy of the study of those who
have plenty of well-preserved specimens. Among these I
would direct special attention to the markings in the ambulacrum of P. pyriformis. The median groove, which I suppose
to have been exclusively occupied by the ovarian tubes, sends
off branches, right and left alternately, toward the sides of the
ambulacrum. These branches do not run directly to the ambulacral pores.
Each of them terminates at a point between
There is at this
the inner extremities of two of the pores.
point a small pit, which appears to be the socket of an appendage quite distinct from the pinnule. The groove does not
reach the socket of the pinnule, which is situated further out,
;

;

;

;

have performed the office of teutacula in conveying food to the
mouth, which was pei'haps provided with an exsertile proboscis or may
we not rather suppose tliat the animal fed on the minute beings that
abounded in the sea-water, and that it obtained them, in the manner of
the Ascidia, by taking them in with the water ? The residuum of digestion appears to have been rejected through the mouth." (Journ. Acad.
also

;

N.

S. Phil. 1825, vol. iv. p. 296.)

;

146

Mr. E. Billings on

the Structure

of

between two of the pores. On the other hand, a small groove
runs from each pore inward, and teraiinates at another socket
about halfway between the pore and the main median groove
of the amljulaci-um.
It would thus appear that, besides the
ordinaiy pinnules, there were two other rows of appendages
on each side of the median groove.
The general conclusions at which I have arrived from the
above are that all the principal plates that compose the shell
of Pentremites belong to the perisomatic system of Professor
AVyville Thomson, that it is doubtful whether or not the
lancet plates are homologous with the radial plates of the Crinoids, and that the ambulacra are more complicated in their
structure than is generally supposed.

—

On

7.

the Structure

of the Genus Nucleocrinus.

The body of this remarkable genus is ovate, elliptical, or oblong, and enclosed in a shell of sti'ong perisomatic plates, which
are in general so closely anchylosed that the sutures between
Fig. 3.

Fig. 4.

Fig. 5.

A

-&.

I

A

/

^

^

Fig. 3. Ape.x of NncJeocrinus

^

^^

'^^'^

J'ei-iietulii,

Troost

:

^,

ambulacral groove

p, pore through which the groove enters into the interior ; s, one of the
ten spiracles; wu-, oro-anal aperture. Fig. 4. Anterior side of a specimen 0, the anterior interradial. Fig. 5. Apex of a specimen which
has lost the integmnent that covered the centre. Fig. 6. Diagrams of
the plates of the test a, ambulacral plate b, the basals ; c, plates of
the apex d, one of the interradials /, forked plate.
:

:

:

;

;
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According to Mr. Lyon, who,
distinguished.
through his long-continued geological researches has collected
and studied a vast number of specimens, there are three minute lozenge-shaped or quadrilateral basal plates, situated at
the bottom of the columnal pit, always concealed when the
Tliese are surrounded by three other
column is present.
plates, the six together corresponding to the six pieces which

them cannot be

constitute the

compound basal

are represented at
vol.

iii.

fig.

6

b^

plates of Pentremites.

as figured

by Mr. Lyon

They

(Geol.

Ky.

pi. 5. fig. 1 h).

In the next series there are five plates, which are undoubtedly
the homologues of the five forked plates oi Pentremites. They
are very short, and confined to the base of the body.
They
form a shallow basin with ten re-entering angles in its margin

(%-6/).
.

Alternating above the forked plates are five pieces corresponding to the deltoid or interradial plates of Pentremites.
Some of these are lanceolate in form (fig. 6 J), their broader
extremities fitting into the angles between the forked plates.
They taper to a point upward and their sides are bevelled so
as to pass under the ambulacra! plates, to which they are in
general so closely united that the line of junction is indicated
only by the difference in the markings of the surface. Owing
to this structure, these plates have not always been recognized
by the authors who have described this genus. They were
first pointed out by Mr. Lyon.
The fifth deltoid or interradial plate is truncated at its apex for the reception of the
The sutures on each side of
oro-anal orifice (w<f, figs. 4, 6).
this plate are generally distinctly visible, especially in the
upper part of the body.
The ambulacra are narrow one line wide in a specimen
fifteen lines in length, with a fine median groove about large
enough to accommodate a tube of the size of a horse-hair.
There are two rows of pores, those on one side of the groove
alternating in position with those on the other side.
These
pores lead into the hycU-ospires. There appear to be only two
rows of ambulacral ossicles. The pores are situated in the
sutiu'cs between them. On each side of the ambulacrum there
is a broad, transversely grooved marginal plate.
From each
pore a small rounded ridge runs across this plate. The grooves
between the ridges originate at the outer extremities of the
In well-preserved specimens the surface
ambulacral ossicles.
of these marginal plates exhibits no other structure than the
transverse grooves and ridges ; but in one weathered specimen
that I have examined they seem to be composed of a number
of naiTOw elongated pieces arranged transversely in such a
;

—

—

;
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that two of tliera abut against the outer extremity of
each of the ambulacral ossicles, and extend outward towards
the interradials. This seems to prove that the marginal plates
belong to the ambulacra, as pointed out by Mr, Lyon, and not

manner

to the interradials, as represented by other authors. Although
I have studied a large number of specimens, none of them
sufficiently perfect to enable me to make out the whole
structure of this part of the test oiNudeocrinus. I have, however, seen enough to convince me that the ambulacra are much
more complex than is usually supposed. The lancet plate, if

were

The amoccur at all in this genus, must be very naiTOW.
bulacral groove, as in Pentremites^ sends off branches right
and left. There is also evidence of the existence of minute
marginal plates on each side of the groove.
The hydrospires are ten elongated sacs, each Avith two deep
They are perfectly homologous
folds.
^^o- '•
with those oi Pentremites^ only differing
pairs
united
in
therefrom in not being
consequently there are ten spiracles inThe mouth, or oro-anal
stead of five.
orifice, is larger in proportion to the size
size of the body than it is in Pentremites.

it

Mr. Meek informs me that the mouth in
some of the Blastoidea is protected by a
single valve that covered it like the lid
From the structure of the
of a jug.
orifice, I ^am inclined to think that in
NucleOCrinUS it possessed a similar pro-

Transverse

!Fig. 7.

eoction

^teh^drsptTpTetL'i:

M^e^

*;:°prTil„g^tnto

the hydrosplre
grooves.

;

.9,

one of the

tection.

In the apex nearly all the space Avithin the circle of aperis covered by a thin integument of small plates (fig. 3).
When this is not preserved, a large subpentagonal aperture is
This aperture occupies the position
seen, as shown in fig. 5.
The integument,
of the mouth in the existing EcJiinoderms.
as will be shown further on, represents that which covers the
mouth of an embryonic starfish. Mr. Conrad described this
genus, in 1842, as having only one apertm-e in the summit
" This genus differs from Pentremites^ Say, in having only one
perforation at top, which is central " (Journ. Acad. Nat. Sci.
His figure represents
Phil. vol. viii. p. 280, pi. 15. fig. 17).
the fossil with the apex downward. Dr. Ferd. Roemer showed
and he made
that, when perfect, there is no centi*al opening
this one of the grounds for separating the genus from Pentremites. He described the apex as being provided witli six apertures, five of which were divided by a partition within each
The sixth he
these he considered to be the ovarian orifices.

tures

:

;

:

;

and
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supposes to be both mouth and vent, wliich accords Avith my
In 1868 I discovered
p. 378).
the five small pores at the apical extremities of the ambulacral
grooves (Silliman's Amer. Jom-n. ser. 2. No. 97, p. 353, and
Ann. Nat. Hist. ser. 4. vol. iv. p. 76). In general it is difficult to see these pores
but if a silicified specimen, which has
been fossilized in a calcareous matrix, be placed in an acid for
two or three minutes, the acid cleans them out, and they then
become distinctly visible. I believe these to be the pores
through which the ovarian tubes passed outward along the
grooves to the pinnulse.
There are thus sixteen apertures in
the apex of Nucleocrinus ten spiracles, five ovarian orifices,
and one oro-anal aperture. There are no true radial plates.
The whole of the test, with the exception, perhaps, of the
ambulacra, belongs to the perisomatic system.

view (Mon. der Blastoideen,

;

—

8.

On the occurrence

of Embryonic Forms among
Echinoderms.

Fi-. 8.

Fijr. 11.

Fio-. 10.

Fij?. 9.

Fig.

8.

ler)

:

the Palceozoic

Bqnnnaria mtcrigera, Sars (copied from Miilb, part of the body of the
a, the stomach
;

ambulacral centre, position of the permanent mouth, in this stage not open d, one of
the five ambulacral canals e, sand-canal /, main, entrance into the stomach
dreporic plate
o, oisophagus
p, larval mouth or pseudostome
Fig. 9. Ideal figure
r, vent.
r, oesophageal ring
Fig. 10. Codonites stdliformis,
described below.
oblique view, to show both body and summit.
larva

;

c,

;

;

;

;

;

;

;

Fig. 11.

Summit

of

fig. 10.

No proposition in natural history has been more clearly
demonstrated than this that in general the paleozoic animals resemble, both in external form and internal structure,
the embryonic stages of those of the same class at present
Prof. Agassiz has long taught, in his lectiu-es and
existing.

—

various pubHcations, that this

Echinodermata.

is

especially observable in the
figures and descriptions of

Judging from the
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Thomson, Carpenter, and others, I should
say that in this class the most striking resemblance is that
which occiu-s between the adult stages of the Cjstidea, Blastoidea, and Crinoidea, on the one hand, and the embryonic
starfishes on the other.
The structural character that has the
most important bearing on the subjects discussed in these
notes is, that in all four of these groups the mouth is situated
in one of the interradial areas, not in the ambulacral centre,
as it is in the adult forms of the existing Echinodermata.
In Bipinnaria asterigera^ Sars, according to Miiller, the
digestive cavity is a subglobular sac, without any extensions
Miiller, Agassiz,

into the rays as there are in the adult starfishes.

The

oeso-

a fleshy, consistent tube, with a large mouth
or pseudostome, j-^. It passes through the wall of the stomach
by an opening somewhat smaller than the mouth, and situated
in one of the inteiTadial spaces at m. The madreporic plate {f)
and the sand-canal (e), the latter holding the convoluted plate
(when it occurs), are situated above the orifice (>>i), and between
it and the ambulacral centi'e (c).
The circular space at c is undoubtedly the homologue of the central space in the apex of
Nucleocrinus (figs. 3
11). It
5) and of Codonites (figs. 10
is also the position of the mouth in the adult starfish
but in
the larval stage it is completely closed by the soft external
skin and sarcode of the body.
In the fossils it is also closed,
but by an integument of thin calcareous plates. The Bijnnnaria is nourished by minute particles of matter diffused
through the water and drawn into the digestive sac through
the mouth and oesophagus by the action of interradial cilia.
I believe that all the fossil Crinoidea, Blastoidea, and Cystidea
ingested their food in this way, and without any aid whatever
from the arms or pinnulce.
Perhaps there is no embryologist who will not admit that it
is possible for an animal like Bipinnaria to develope organs of
reproduction and propagate its sj^ecies, none of its other parts
making any further advance. Such an animal, with some
slight modifications, would not be very widely different from a
palaeozoic Crinoid.
If the sarcodic body-wall were to be consolidated into a thin calcareous integument, with the mouth
even with the sm'face, the swimming-appendages aborted, and
the vent closed up, it would resemble the cup of an Actinocrinus (fig. 9 a). The lateral orifice would then be both mouth
and vent, as it is, at first (according to Prof. A. Agassiz, ' Seaside Studies,' p. 125), in the embryo of Asteracantliion herylinus.
The ambulacral canals of Bipinnaria are the homologues, in a general way, of those which are fomid beneath the
vault o{ Actinocrtnus^ and extend outward into the grooves of

phagus

(fig. 8, o) is

&

&

;

a
the Crinoidea, Cystidea,

and

Blastoidea.

IM

If the ventral pcrisome of the Crinoid were to be
removed (the internal organs remaining undisturbed) the arrangement disclosed would be that represented in fig. 9

the amis.

—

convoluted plate in the centre with the canals radiating from
it.
The most striking difference is the absence of the oesophageal ring. According to the organization of Actinocrinus
there could be no oesophagus at that point and consequently
The convoluted plate represents the madrethere is no ring.
;

poric apparatus.

The

sucking-feet of the starfish most pro-

bably represent the respiratory tentacles that border the
grooves of the Crinoids, but modified into prehensile and locomotive organs. Bipinnana and Actinocrinus agree in having
the mouth in one of the inten-adial areas, and in the absence
of an orifice through the peristome at the ambulacral centre.
These two characters are embryonic and transitory in the starfish, but they "svere permanent in most palseozoic Crinoids.
In Codonites stelliformis [Pentremites stelliformis^ Owen and
Shumard), figs. 10, 11, the ambulacral centre, c, is completely
closed.
Five minute grooves radiate to the extremities of
the five angles of the disk.
These grooves are identical with
those of Pentremites and Nucleocrinus and were occupied by
the ovarian tubes.
The ambulacral canals of the true Crinoids and of the starfishes are represented in a rudimentary
condition, in this species, by the hydrospires, which open out
to the surface through the ten fissure-like spiracles (s).
The
oro-anal orifice is interradial. C. stellifurmis in external form,
the interradial position of the mouth, and the closed ambulacral
centre resembles Bi/pinnaria and Actinocrinus^ but differs importantly in having its respiratory organs arranged in ten
separate tracts, all totally disconnected from each other.
It is
a lower form than Actinocrinus^ which, in its turn, is lower
than Bipinnaria ; and yet all three are constructed on the same
general plan.
G. stelliformis, although much resembling a. Pentremites, is
a true Cystidean. Its affinity to Codaster was first pointed
out by Dr. C. A. White, who also suggested that it should be
assigned to a distinct group (Bost. Jouru. N. H. vol. vii.
pp. 486, 487). The main difference between the Cystidea and
the Blastoidea is, that in the former the hydrospires do not
communicate with the pinnula3, Avhilst in the latter the cavities of the pinnulje and hydrospires are directly connected by
the ambulacral pores.
The development of the recent Crinoid Antedon rosaceus,
as described by Prof. Wyville Thomson (Phil. Trans. 18G6),
pursues a course that could not possibly result in the production of such an animal as Actinocrmus.
The pseuderabryo.

;.
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as it is called bj Prof. Thomson, is a small ovate organism,
with fom* transverse ciliated bands, a large keyhole-shaped
mouth (pseudostome), and a small circular vent (pseudoproct)
These orifices are connected by a rudimentary intestine (pseudocele).
In this stage there is no trace of radiation, and
the mouth, therefore, cannot be said to be interradial in its
position.

The nascent Crinoid originates within the jDseudembryo,
but developes a mouth, vent, and stomach of its own, all quite
This new or permanent
from those of its nm-se.
for a short time both oral and anal in its function
but although in this respect it resembles that of ActinocrinuSy
its position in the centre of the ambulacral system shows it to
distinct

mouth

is

represent the mouth of the adult starfish, while that of Actinocrinus homologizes rather with the oral orifice of the Bijiinnaria.
At no time dm'ing its development does the ventral
perisome exhibit the structm-e of that of the palseocrinoids,
i. e. no orifice in the ambulacral centre, and at the same time
one in an interradial space. In the central position of its
mouth, and in the possession of an oesophageal ring, Antedon
stands above Actinocrinus in rank, and betAveen it and the
adult starfish. In none of its stages does it resemble a Biinn-

naria either in form or in structm-e.

On

9.

some of the Ohjections that have heen advanced against
the Vieivs

In

all

it is

known

species of the existing

Echinodermata the

situated in the centre of the ambulacral system ; and
contended that this fact proves that such must have been

mouth
its

the

advocated in the jJreceding Notes.

is

position also in the paleozoic forms.

This reasoning

is not strictly logical.
It is true that in the
existing species the mouth is in the centre ; but it does
not certainly follow that it is so in all the Echinodermata,
Whether it is so or not in any particular
living and extinct.
fossil species whose structm-e may be under investigation, is
a question of fact which can only he positively determined hy
direct observation of specimens. On appealing to these we find

known

that, in a large jDroportion of the fossil forms, there is

no aper-

It also becomes
ture in the perisome at the ambulacral centre.
evident by the comparison that in general the palajozoic
species resemble the embryonic stages of some of the recent
Echinoderms, and tliat in these [Biinnnaria for instance) the

mouth

is interradial.

ever,

Rules such as that relied on

in this case,

amount of presumptive evidence, which, howcannot prevail against material and visible facts. When

afford a certain

1

;
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we can

see clearly that there is no aj)erture in that point in
the vault of a Crinoid beneath which we know the ambulacral
centre is situated, it is perfectly useless to supply one by deduction*.
The second objection is, that many of the fossils have a
Platyceras attached to them in such a position as to cover the
apertm-e which I call the mouth, and under such circumstances
as to induce the belief that it lived parasitically on the Crinoid.
The only answer I can make to this is, that, admitting the
facts, we must suppose that space was left for a stream of
water to pass under the edge of the shell into the mouth of the
Crinoid.
In general, where one animal lives parasitically
upon another, it does not destroy its host. Some of the Gasteropods of the Devonian and Carboniferous ages were carnivorous, as is proved by the bored shells and Crinoids that are
occasionally found. I have seen a number of such specimens,
and several years ago I read a paper on the subject (which
was never published) before the Natural-History Society of
Montreal.
There were several good conchologists present;
and the specimens exhibited were compared with bored shells
of existing species all pronounced the style of workmanship
to be precisely the same.
I have the proboscis of an Actinocrinus that is bored near the base
pjo-. 12.
and among the fossils lent me by
Mr. Wachsmuth is a Codonites
stelliformisthat has one of the ambulacra bored through. The view
I took of the subject in my paper
was, that theGasteropod ascended
the stalk of the Crinoid and thrust
its proboscis into the mouth of
Fig. 12. Sfreplorh t/nckus pandora.
The Crinoid- then specimen bored at o liy a carnivorous gasthe latter.
•.
1
1
From the Corniferous Limeteropod.
1
1
il
Slowly drew its arms together, and gtone. Devonian, Canada.
held the shell fast until both died.
third objection is the small size of the aperture in some
In general, where there is no proboscis, the
of the species.
orifice is from one twentieth to one tenth of an inch in diameter, quite sufficient for an animal that subsists on micro:

•

J.

A

* The position of the ambulacral centre may thus be found. Wlien
the mouth is eccentric, the ambulacral tubes usually converge to the
but when the mouth is central, we first find the
centre of the vault
azygos interradius, in general easily recognized by its possessing a gi-eater
On the
number of plates than any one of the other four iuterradii.
The ambulacral centre is
opposite side of the fossil is the azygos arm.
always situated between this arm and the mouth, never on the side of
the mouth towards the azygos interradius.
;

Ann.

& Mag. N. Hist.

Ser. 4.

Vol

vii.

1

—

)

Mr. E. Billings on

154

the Structure

of

It is stated by Meek and Wortlien that
scopic organisms.
Avhere there is a proboscis the aperture is sometimes scarcely
" more than one hundredth of an inch in diameter." I believe
that in many such instances the tube filled up by calcareous
deposits on its inside, and that, when entirely obstructed, either
a new aperture opened out in the side of the proboscis, or

In Mr, Wachsmuth's collection I saw a
the animal died.
specimen with a second aperture in process of formation.
I
ticket was attached to it by him, giving this explanation.
am also informed that in some of the existing species of
Antedon " the mouth is an exceedingly minute aperture."
fourth objection is that the aperture is so situated that
It is, however,
the arms could not have conveyed food to it.
proved by Dr. W. B. Carpenter that in the recent Crinoids
the arms are not prehensile organs. The animal while feedingremains motionless, attached by its dorsal cirrhi to a stone,
Its arms are either
shell, or other object on the bottom.
stretched out to their full length, or more or less coiled up, but
As Dr. Carpenter's remarks have a very
quite immovable.
important bearing iipon the subject, I shall take the liberty of
quoting the following

A

A

:

" Whatever may be the purpose of the habitual expansion of the
arms, I feel quite justified in asserting that it is mo^ (as stated by several
authors whom I have cited in my historical summary) the prehension
I have continuallj' watched the results of the contact of
of food.
small animals (as Annelids, or Eutomostracan and other small
Crustacea) with the arms, and have never yet seen the smallest
attempt on the part of the animal to seize them as prey. Moreover
the tubular tentacula Avith which the arms are so abundantly furnished have not in the shghtest degree that adhesive power which
is

possessed by the

-'

feet

'

of the Echinida and Asteriada

;

so that

they are quite incapable of assisting in the act of prehension, which
must be accomplished, if at all. cither by the eoiling-up of a sin<;le
arm, or by the foldiiig-togethex of all the arms. jS^ow 1 have never
seen such coiling-up of an arm as could bring an object that might
be included in it into the near neighbourhood of the mouth nor
have I seen the contact of small animals with a single arm produce
any movement of other arms towards the spot, such as takes place
Moreover any object
in the prehensile apparatus of other animals.
that could be grasped either by the coiling of one arm, or by the
consentaneous closirre of all the arms together upon it, must be far
too large to be received into the mouth, which is of small size, and
is not distensible like that of the Asteriada "*.
;

*
"Researches on the Structure, Pliysiology, and Development of
Antedon Vomatula, Jjinik. rumceus."" Part I. By W. E. Carpenter,
M.D., F.K.S. (Philosopliical Transactious of the Hoval Societv. vol. clvi.
(

part 2, 18CG. p. 099.

)

—
and
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"It was affirmed by M. Dujardiu (L'Institut, No. 119, p. 268)
that the arms are used for the acquisition of food in a manner altogether dissimilar to ordinary prehension for, recognizing the fact
that the alimentary particles must be of small size, he supposed
that any such, falling on the ambulacral (?) furrows of the arms or
pinna?, are transmitted down-wards along those furrows to the mouth
wherein they all terminate, by the mechanical action of the digitate
papiUoe which fringe their borders.
This doctrine he appears to
have abandoned, since, in his last account of this type (Hist. Nat,
des Echinodermes, p. 194), he affirms that the transmission of alimentary particles along the ambulacral (?) furrows is the result of the
action of cilia with which their surface is clothed. Although I have
not myself succeeded in distinguishing cilia on the surface which
forms the floor of these furrows, yet I have distinctly seen such a
rapid passage of minute particles along their groove as I could not
account for in any other mode, and am therefore disposed to believe
in theii" existence.
Such a powerful inch-aught, moreover, must he
produced about the region of the mouth, by the action of the large cilia
;

which (as I shall hereafter describe) fringe various parts of the internal wall of the alimentary canal, as would materially aid in the
transmission of minute 2'>articles along those portions of the ambulacral {"i) furrows which immediately lead towards it; and it is, I feel
satisfied, by the conjoint agency of these two moving powers that
the alimentation of Antedon is ordinarily effected.
In the very numerous specimens from Arran the contents of whose digestive cavity
I have examined, I have never found any other than microscopic
organisms and the abundance of the horny rays of Peridinium ti-ipos
(Ehr.) has made it evident that in this locality that Infusorium was
one of the principal articles of its food. But in Antedons from other
localities I have found a more miscellaneous assemblage of alimentary particles, the most common recognizable forms being the horny
casings of Entomostkaca or of the larvte of higher Cettstacea."
{Op. cit. p. 700.)
;

The existence of large cilia within the intestinal canal, capable of producing a powerful indraught of w^ater, renders any
movement or concurrent action of the arms quite unnecessary
in the ingestion of food. It does not matter, therefore, in Avhat
part of the body the mouth of a Crinoid may be situated, or
how remote from the reach of the arms. Attached permanently to the bottom of the sea by their columns, the palaeozoic
Crinoidea, Cystidea, and Blastoidea remained, while feeding,
most probably motionless, drawing in streams of Avater through
their mouths by the action of their intestinal cilia.
The long
tubular proboscis w^ith which many of the species are provided
would thus be analogous in function to the siphon of the
Acephalous Mollusca.
The indigestible particles would be,
11*
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thrown out through the mouth, just as a

zoophyte frees
out of the

it

the Structure

itself of the refuse portions of its food,

same

Theory that

the

apertui'e

through which

it

Amhulacral and Ovarian

entered.
Orifices

are the Oral Apertures.

Assuming

that the four objections above noticed are suffiwhich I call the mouth is not
that organ, it is contended that the Cystidea, Blastoidea, and
cient to prove that the aperture

Palteocrinoidea ingested their food through their ambulacral
orifices.
This appears to me in the highest degree
improbable.
In the recent Crinoids the grooves of the arms
are occupied by four sets of tubes, which Dr. Carpenter calls
the coeliac, the subtentacular, the ovarian, and the tentacular
canals.
None of them communicate with the stomach. It is
impossible that the most minute particle of food could gain
access to the interior of the animal through any of them.
The structure of the arms of the palaeozoic Crinoids is such
that we must presume that their grooves were occupied by
similar tubes, which passed through the ambulacral orifices
In the Cystidea and Blastoidea
into the perivisceral space.
the respiratory organs were not situated in the grooves of the
arms, and the ambulacral orifices were therefore only ovarian
in their function.
The improbability of their being also oral

and ovarian

apertures

In

is

best

shown by an

illustration.

13 is represented (natural size) the apertures of the
smallest specimen of Caryocrinus ornatus -r,. ,o
i^^
-c^^'
^^'
in our collection, selected for the present
purpose because in the young of this species the valvular orifice is larger in proportion to the size of the disk than it is in
the adult.
It is in this specimen about
one third of the whole width of the apical disk, while in a fullgrown Caryocrinus it is only one ninth of the width. The
same proportional size of the mouth according to age occurs in
Antedon rosaceus. The valvular mouth at first is as wide as
the disk but as the age of the animal increases, the disk
grows wider, but the mouth does not. The ovarian pores in
Caryocrinus, however, are as large in the small ones (once
they make their appearance) as they are in those full-grown.
For recognizing these as ovarian pores we have the following
reasons
1, they are situated at the bases of the arms where
the ovarian tubes must pass from the grooves into the perivisceral cavity
2, when compared Avith the ovarian pores
of a sea-urchin, they have the same size, form, and aspect.
Fig. 14 represents the ovarian pores of the sea-urchin Toxofig.

'

;

:

—

;

;

the Crinoidea, Cjstidea,

and

Blastoidea.
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pneustes drohachiensis, Ag., natural size and arrangement. It
may not appear at first view that this latter comparison has
any probative effect. But it has, in this way. If these apertures in 'Caryocriniis were large openings a line wide, as are
some of the ambulacra! orifices of the Crinoids, I should say
that they were unlike true ovarian apertures.
According to the new theory, this Echinoderm, Caryocrinus
ornatus, was a polystome animal, and drew in its food through
its six ovarian apertures, the large vahailar orifice being the
anus.
To me this appears to be utterly incredible.
In fig. 14 I have represented the mouth of LesJcia mirabiliSj
Gray. Both Dr. J. E. Gray and Prof. Loven have pronounced
this aperture to have the structure of the valvular orifice of
the Cystidea.
I have not the slightest doubt whatever that
the mouth of the Cystideans foreshadows that of the seaurchins.
There is nothing whatever in its structure to show
that it is not the mouth, but the contrary.
The new theory is not founded upon any peculiarities in the
structure of the ambulacral orifices which would show that
they are oral apertures, but only upon the four objections
above noticed. The first of these is not logical, while at the
same time it is purely theoretical, and avails nothing against
material and visible facts.
The fourth is completely disposed
of by Dr. Carpenter's observations, which prove that in the
Crinoidea the arms have no share whatever in the ingestion of
food.
The second and third objections are the same in substance; i. e. according to the second the supply of water to the
mouth is diminished by the occurrence of a Platyceras over it,
while, according to the third, the same effect is produced by
the small size of the aperture itself in some instances. It does
not require much consideration to convince one that, if these
two objections are fatal to my views, they are equally so to
the opposite theory. In C. stelliformis^ for instance, the pores
through which we must suppose the ovarian tubes issued from
the interior are only large enough to admit of the passage of a
fine hair
they are scarcely visible to the naked eye. The
tube, under any circumstances, must have filled them almost
entirely.
If any space at all were left for the passage of a
stream of water through the pore by the side of the tube, it
must have been exceedingly minute.
When weighed as above, therefore, the evidence gives the
The first and fourth objections avail nofollowing results
thing the second and third militate against both theories
but when we take into account that in no instance, in the
existing Echinodermata, where ovarian pores occur, are they
at the same time oral orifices, the balance seems to be in favour
;

:

;

—
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my

(?)

say upon the subject at
firmly believe that the valvular
orifice in the Cystidea, the larger lateral aperture of the Blastoidea, and the so-called proboscis of the palaBOzoiC Crinoids
are all oro-anal in function, yet I shall not maintain that view
obstinately against good reasons shown to the contrary.
of
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This
Although

view.

present.

— On

a

is

all I desire to

I

now

of Arenaceous Foraminifer
Limestone of Devonshire. By

Sj)eci'es

the Carhoniferous

(?)

from

Edwaed

Parfitt, Esq.
[Plate XI.

To

the Editors of the

figs.

9-12.]

Annals and Magazine of Natural History.

Gentlemen,
I beg to enclose you a rough sketch of what I had at first
regarded as a species of CUona new to science but on a more
extended acquaintance with the specimens, and comparing
them with the beautiful figures of the arenaceous Foraminifera
described by Dr. Carpenter in the Royal Society's Transactions,' vol. clix. part 2, plates 72-76, I am now more inclined to regard it as a sessile arenaceous Foraminifer.
This species or form I met with on a block of carboniferous
limestone brought from the quarry of Westleigh, near Tiverton,
Devonshire. The specimen covered a space of eight or ten
inches, and was so consolidated with the rock that, had it not
been for the weathered sui-face, I should have passed it by.
The weathered surface has just the appearance of what we
might expect to see in a free fossil CUona the resupinate stolons, variously branched and attached, quite resemble those of
the recent forms of this genus (fig. 9).
On having a small spe;

'

;

cimen cut and polished, I was much surprised to find that all
interstices between the stolons were filled with sand,
charged more or less with a ferruginous tint and on applying
nitric acid to the surface for some time, this ate away the calcareous portions and left the interstices standing up promiThe sand, as now exnently between the calcareous disks.
and, generally speaking, the
posed, appears to be quartz
grains are as shaii^ly angular as if it had just been broken up
on purpose for this animal, and used by it directly. On comparing the part which had been submitted to the acid with
the figures in the Royal Society's Transactions,' pi. 76, there
the

;

;

'

a very strong family likeness at once apparent.
In my
specimen the labyrinthiform spaces are filled with calcareous
matter of the same colour as, and apparently very little different
from, the limestone at the same time each of the spaces of the
is

;

;

frovi the Carboniferous Limestone uf Devonshire.
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labyrinthic structure sliows a dark centre, more or less irregular in shape, as if the crystallization or infiltration had begun
round the walls and had not quite filled up the centre of each
The whole of the arenaceous walls or framework is
space.
rendered solid by the infiltration of the calcareous matter, so that
even the quartz grains require nitric acid of its full strength
So far, I have not observed any shells of
to separate them.
Foraminifera or any extraneous material worked into the walls

of this species, more than the grains of quartz-sand ; and if
the calcareous matter were withdrawn, leaving only the arenaceous walls, the difference between a portion of this and Dr.
Carpenter's figure (t. 76. fig. 2) would be very little indeed.
In some of the labyrinthiform spaces there may be observed,
besides the one dark irregular mark, two or three small specks
like imperfect cells
in one place I observed three elliptical
but aldisks, with perfectly formed double rings or walls
though these disks have at first sight the appearance of sec:

;

tions of corals, the annulations are only paler-coloured lines,
and not solid walls. The two loops in the left-hand figure and

the septa in the lower figure are all of the same kind (see
fig. 12); they do not appear ever to have been solid structures.
When I first saw these cells, I thought it probable that the
foraminiferous animal had grown up round some stems of
corals for support but on a more careful examination I am
compelled to give up this opinion.
Now the question is, what is this animal, and what position
can we assign to it in the scale of creation ? It does not appear to be a Gliona ; or if it is, its habits are quite different
nor does it
from those of other forms I am acquainted with
agree well with the arenaceous grouj) of sponges, the " Dysidea^^ so far as I know them but, viewing this in all its
bearings, it appears to me to hold a place between the arenaceous Sponges and the arenaceous Foraminifera.
The stoloniferous growth is common to both
in the Foraminifera there
appears to be a much greater degree of regularity observed in
building up their structures than is seen in the habits of the
stoloniferous Sponges.
The general growth of the Foraminifera is more or less concentric, starting from a primordial cell
in the fossil we have imder consideration no such growth can
be traced, although no doubt this also sprang from a primordial
cell.
But I would not insist upon this, as it may have been a
gemma or bud, or even a group of cells but whatever its
beginning may have been, it has spread over several inches
of the carboniferous limestone, and was also three or four
inches thick.
There is not the least sign of its ever having
been circumscribed by a test of any kind, but it appears fo
;

;

;

;

;

.
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have spread out over the rock in the same manner as we observe in the recent sponges.
I have said above that the interstices between the stolons
or Labjrinthiform stiiictm-e are filled with sand, and from its
appearance and hardness I thought it was quartz, as it is much
harder than the limestone or calcareous matter which fills the
stoloniferous structure, and resisted the action of the acid so

thoroughly, while the interspaces were quite eaten away,
that walls of crystals, as they now prove to be, were left
friend Mr. A^icary
standing up round the interspaces.
has kindly submitted a fragment of this fossil to the blowpipe,
when it bums into a white lime, with minute scattered points
of a metallic substance resembling iron, probably a carbonate
It is this, no doubt, which has given the
or sulphate of iron.

My

crystals a ferruginous tint.
It has stnick me as very curious, since it has been discovered that the crystals are calcareous, and, from their rhomboid
form, they are believed to be cai'bonate of lime. If this be really
the case, it would seem that this was an animal secretion.
The crystals are very iiTCgularly deposited, and adhere to
each other at various angles they are nearly all of the same
I have met with similar crystals on the membranes or
size.
and they
chitinous matter in the shells of Carcinus mcenas
are also found in the shells of oysters, on the animal secretions ;
it is therefore not singular that they should be found here,
and more particularly as both the Spongiadje and the Foraminifera secrete calcareous or siliceous matter as the case may
The crystals measure -g-V of an inch in diameter, varybe.
If these grains, or crystals as they
ing but little in size.
noAV prove to be, had really been quartz, as I at first considered they were, I should then have thought that I had
a new form of Cliona before me, and that it had the habit
It may be
of constructing an arenaceous covering for itself.
thought by some, perhaps, that this was a burrowing GUona^
and that the infiltration of the calcareous matter into the stoloniferous structure may have quickly succeeded the death of
the animal, and what are now crystalline rhomboidal prisms
may have succeeded the decay of the rock or shell in which
But I do not think this can
the Cliona lived and died.
have been the case. In the first place, the thickness is
against it ; and in the next, what should have precluded
the infiltration into the decaying shell (an assumed shell)
of the same material as that which fills the labp-inthiform
and I think,
I know of nothing
or stoloniferous stnicture ?
;

;

;

therefore, that
this

we must

fall

back upon the supposition that

animal secreted the carbonate of lime.

I scarcely

know

—
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<£r.

what provisional name to give this fossil, and shall
let it stand over to some future time.
I am, Gentlemen,
Yours obediently,

therefore

Edwaed

Paefitt.

Devon and Exeter

Institution, Exeter.

EXPLANATION OF PLATE XL

figs.

9-12.

Fig. 9. Poi-tion of -weathered surface with the crystals of carbonate of
lime washed out or decayed enlarged.
Fig. 10. Specimen cut horizontally, sho%ving the interstices of the stolons
filled with crystals
enlarged.
Fig. 11. End view of specimen, showing the stoloniferous masses standing out free. The cross lines are the natural size of the specimen.
Fig. 12. Three cells (?), showing indications of double walls and septa:
mao:nified.
:

:

XVIII.
To

to Dr. Gray on Testudo chilensis &c.
P. L. SCLATEE, Ph.D., F.Pt.S.

Beply

By
the Editors

of the Annals and Magazine of Natural Historif.

Gentlemen,
Dr. Gray, following his habitual practice, has thought
proper to reply to my scientific criticisms upon the species described by him as Ateles Bartletti and Testudo chilensis with
a series of personal remarks which I do not care to notice.
As, however, one of the charges made against me would, if
true, affect the credit of this Society, I request you to publish,
in answer thereto, the subjoined account of some observations on this subject made at the meeting of this Society last
evening.
I may also as well state that it is not correct that (as
assumed by Dr. Gray) my information as to the synonyms of
the (so-called) Testudo chilensis was obtained from Dr. Gray's
" short note."
I am. Gentlemen,

Your obedient Servant,
Zoological Society of London,
II Hanover Square, London, W.
January 17th, 1871.

P. L. SCLATEE.

" On concluding my series of reports upon the additions to
the Society's menagerie for the past year, I beg leave to take
this opportunity of calling the attention of the meeting to the
register of accessions to the menagerie now lying on the table.

Dr. P. L. Sclater on Testudo chilensis &c.
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In

it

will be found the English

and

scientific

name, sex, and

every vertebrate
animal received alive by the Society, together with information as to how it was obtained, whether by presentation, purchase, or otherwise.
corresponding register is kept of all
the deaths that occur in the Society's Gardens, and of the
mode in which the bodies are disposed of. This lies also on
the table.
Both these registers, which are kept at the Superintendent's office in the Gardens, are, I need hardly say, at
all times open to the inspection of the Fellows of the Society,
or of any other person interested in them. ]\Ioreover, in order
to give greater publicity to the list of arrivals, a copy of them
is published every week in the
Field newspaper.
" From the earliest days of the Society's existence it has
been the practice to keep a register of arrivals and departures
in the daily journal of occurrences,' as it is termed,
prepared by the Superintendent.
Ever since the day when
I had the honour of becoming Secretary of the Society, the
register of accessions has been carefully revised every month,
locality, so far as these are ascertainable, of

A

'

'

'

'

'

Proceedings.'
This was at first done
but it was thought afterwards to be more
convenient to give the list of additions for the year continuously, so that since 1862 it has been printed entire as an
'
Appendix to the yearly volume of ' Proceedings.' At the
same time it has been my constant practice (as those here, who
have so often had to listen to me, must be fully aware) to
bring before the scientific meetings such notices as seemed to
be requisite of all the more remarkable additions to the

and printed

in the

month by month*

'

;

'

Society's collection, so as to call more immediate attention to
every accession of special interest. I have likewise edited
and published for the Society four editions of the list of Vertebrated Animals in the Society's Gardens, and am now engaged in preparing a fifth edition, which will contain a record
of every accession received up to the close of last year, and
will thus form a complete list of all the animals that have
been living in the Society's Gardens during the past ten years.
I have been induced to trouble the meeting with these few
remarks, because, in the last number of the 'Annals of Natural
History 't, a Fellow of the Society has assured the public
that no proper record is kept of the living animals received in
the Society's Gardens.
How such a statement can have been
conscientiously made in the face of the facts above stated, by
• See P. Z. S. 1859, p. 212, where the
that year) is given.
t Ann. Nat. Hist. ser. 4. vol. vii. p. 15.

first

of these

lists (for

May

of

—
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Bartletti.

one who was formerly a Vice-President of the Society and is
in the constant habit of referring to the ' Proceedings,' I am
not able to explain."

XiX.

By

On

Dr. J. E.

Ateles Bartletti.

Gray, F.K.S. &c.

In the minutes of the meeting of the Zoological Society, 17th
January 1871, just published, it is stated that, on concluding
his Report, " the Secretary called attention to the registers of
accessions to and deaths in the Society's menagerie which
lay on the table, and showed, in contradiction to statements
recently published by Dr. Gray, that they were faithfully kept
up, and that a revised abstract of the former was published
every year as an appendix to the Society's Proceedings.' "
I did not deny the existence of the register, and I am very
glad to hear that it is better kept than when I was able to
attend the Society, when it did not furnish the information
that I required; and the abstract being published in the
'

'

Proceedings

inquiries

'

made

is

comparatively a recent custom.

of me,

From

the

certain that the register must often
in arrear ; and if this register con-

it is

have been many months

tained the habitats, the difficulty that I have experienced in
obtaining them is the more incomprehensible.
Since my observations an alteration, which is a great improvement, has certainly been made.
The dead animals are
now marked with a ticket referring to the register giving the
origin, habitat, &c.
But this is not extended to all the
specimens ; for I received some young Crocodilians and a

Lizard without any such ticket, and rejected them, as the
habitat is most essential when determining the Crocodilians
in their

young

When
ment*

made the extraordinary general statethe habitats of the specimens in the British
were not to be depended upon, of course he referred

that

Museum
to the

state.

Dr. Sclater

numerous specimens which we annually purchase from

the Zoological Society of the others he could have but a very
limited knowledge ; and the greater part are received from the
;

* It was to be expected that Mr. Sclater would before long himself
refute the sweeping assertion that no argument whatever, as regards
geographical distribution, could be based on the specimens in the British
Museum. Only a week or two ago there appeared in Nature a popular
'

'

on the Fauna of New Zealand.
May we ask him whence
he could have obtained more complete information regarding the reptiles
of that country than from the Catalogue of the British Museum ?
article of his
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who collect them, and are entered in the register
with the habitats which they give them.
At the same meeting " Dr. Sclater exhibited a typical specimen of Ateles variegatus, Wagner, and pointed out its unquestionable identity with A. Bartletti, Gray."
I and other zoologists must be deeply indebted to the
Bavarian Government, and to the Director and Conservator
of the Museum at Munich, for having allowed one of their
" tyjDical specimens " to leave the country, to the Council of
the Zoological Society for having incurred the expense of its
transmission, and to Dr. Sclater for the energy he has shown
this important question, by which they have determined
travellers

m

that the Ateles variegatus of Wagner is not the Ateles tnelanochir, as was formerly believed, but the same as A. Bartletti,
which Avas published in the ^ Proceedings of the Society,
'

under Dr. Sclater's editorship, several years ago; and I suppose
its being Wagner's is a new discovery to him, as well as it is
to myself; and therefore it was not a very great crime on my
part not to

know it. It did not require great scientific acumen
when the specimen was observed in a Continen-

to discover it

museum. However,

I must say that, although I do not quite
great truth in the observation of Mr. Cotrel
Watson (the author of 'Cybele Britannica'), "that wilfully
to impose a new name to a plant already sufficiently named
should be treated as an impertinence on pretence of priority,
to rake up and restore an old name which has fallen out of
use, should be scouted as a mischief; the personal vanity
which impels authors into this practice should be denounced
as a nuisance." The late Dr. Walsh, the celebrated American
entomologist, has been more severe. '' To my mind," he says,
" the naturalist who rakes up out of the dust of old libraries
some long-forgotten name, and demands that it shall take the
place of a name of universal acceptance, ought to be indicted
before the High Court of Science as a public nuisance, and,
on conviction, sent to a Scientific Penitentiary and fed there
for the whole remaining term of his scientific life upon a diet
of chinch-bugs and formic acid."
Unfortunately there is often as much personal animosity as
vanity at the base of these proposed alterations and corrections,
especially when they only refer to an isolated species of a
genus, and do not arise from a general sinwey of the group,
and when they are only directed against the writings of an
individual author.
In this case it will be necessary that the
specimens in the Mtmich and the British Museums should
each retain the name under which it had been described, or
they will lose their typical identity, which is now considered
tal

agree with

it,

there

is

;

—
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of so great importance, when the name bj which an animal is
and the author who gave the name are regarded as more
important than the animal itself, its structiu'e, affinities^ or
called

habits.

XX.

Description of a neio Species of Butterfly of the Genus
Paphia.
By Osbeet Salvin, M.A., F.L.S., &c.

In a collection of butterflies recently sent by Mr. E. M. Janson
from Chontales, Nicaragua, is a single specimen of a very
distinct species of the Nymphaline ^t\m'& Paphia^ which appears to be quite new, and which I propose to call

Paphia Jansoni.

^

Exp. 3*6

Antennge black

palpi brown, with their
;
prothorax,
thorax,
and abdomen black;
ish brown
anterior wings strongly falcated, above very dark
brown cilia of outer margin, a spot near the apex which runs
out to the point of the hook, a second beyond the cell between
the upper radial and third costal branch, a third (elongated
one) between the radials, a fourth between the second and third
median branches, and a fifth between the first and second
median branches yellowish drab ; region of the submedian
nervure rufescent posterior Avings rufous, with the third median branch prolonged into a spatulate projection, anal angle
strongly produced outer margin, including the emarginations
of the wing, very dark brown under surface ochraceous brown
irrorated with darker brown, and more pronomiced transverse
bands of the same colour there is a series of pale spots near
the apex of the anterior wing, and a pale spot about the middle
of the subcostal iiervm-e of the posterior wings, which also
have other spots near the anal half of the outer margin edged
outwardly with black.
Hah. Chontales, Nicaragua [Janson).
.

in.

anterior surface lighter
:

;

;

;

:

;

Obs. This species, so far as its form is concerned, belongs
group containing Paphia Electra (Westw.
Hew. Gen.
Diurn. Lep. p. 319 Hew. Ex. Butt. i. t. 46. f. 1, 2) and P.
Panariste (Hew. Ex. Butt. i. t. 46. f. 3), being more nearly
allied to the former than the latter.
The colouring of the
upper surface, however, is so entirely distinct that comparison
is unnecessary.

&

to the

;

166

BIBLIOGRAPHICAL NOTICES.
Katurah-History Trmisactions of Northumherl^ind and Durham. Vol.
III. Part 2. 8vo, 1870.
Cardiff Naturalists' Society, Report and Transactions, 1868-69.
8vo, 1870.

The

first of the above-mentioned works comprises papers read at
the meetings of the Xatural-History Society of Northumberland,
Durham, and Newcastle-upon-Tyne, and of the Tyneside Naturalists'
Field-Club, together with an Anniversary Address by the President,
the Kev. R. F. "Wlieeler, Financial and other Reports, lists of officers
and members, and index to the volume for 1868-70, The President's Address to the members of the Field-Club was read iu the
museum of the Natural-History Society, thus bringing pleasant
reminiscences of summer excursions, and succinct notices of their
useful results, to the indoor gathering of town and country members,
amidst the trophies their science and energy have won from nature
and stored in their famous museum. The address itself is not only
an eloquent record of one year's happy work, but a typical compendium of the lines of research and modes of operation that our ardent
but steady North-of-England brethren have pursued for a quarter
of a century in their elaboration of complete catalogues and full descriptions of all things and circumstances which are presented to
their notice as parts and belongings of the system of NatureNewton's " elegantissima compagcs," of which man is not only to be
an admiring spectator, but an intelligent interpreter.
Both the recent and the fossil life of Northumbria are worthily
and several of the communitreated of in the fasciculus before us
cations, with their illustrations, have already graced the Annals of
Natural History.' G. S. Bradj- catalogues many of the Freshwater
Algffi, and also enumerates various bivalved Entomostraca, describing
Bome little-known and new forms, M-ith figures in plates 12, 13, &
14 indeed two new genera (Potamocypris and Xipihichilus) are
established by this excellent entomostracLst for some of them.
T. J, Bold supplies some interesting and useful entomological notes
he assures us there is no ground for the fear of
for the year 1869
mosquitoes that English newspapers were aff'ccted with last summer:
the Cynijyides of the woody oak-gall appear to be all females the
short-tailed field-mouse of Cheviot has for its flea Curtis's Ceratopsylhis talpcK there are eighteen species of the aquatic hemipterous
genus Corixa, and at least seventeen other aquatic Heraiptera, in the
district.
J. Wright describes the enamel-ti})ped teeth of Lahrvs
macidatus (pi. 15) for the purpose of setting some Londoners right
who have ignored this structure in certain recent and fossil fish -teeth.
A. Hancock, T. Atthey, and R. Howse carefully describe and figure
(plates 9, 10, 11) teeth of fishes known under the generic names of
Climaxodns (M'Coy, 1848) and Janassa (Miinstcr, 1832), and establish the priority of the latter. J. hiturninosa (Schlotheim) has been
discovered in the so-called "marl-slate" of the Permian formation
Anthracosaunis Ensselli (Huxley) has
at Midderidge, Durham.
;

'

;

;

:

:
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turned up in Northumberland, and a new species (reticulatus) of
UrocordyJus, both Labyrinthodont Ampliibians of the Coal-measures
;

and Messrs. Hancock and Atthey describe them in full. They also
give a detailed account and careful figures (plates 7 & 8) of some
remarkable little bodies, from the black shales of the coal-measures,
which, after an exhaustive examination, they determine to be fossil
Fungi five species (or vai-ieties ?) of a genus they name Arduujnricon, and which they demonstrate to be closely allied to the Indian
Sclerotium st'qiitatmn of Berkeley and Currey.
These papers have
already appeared in the Annals.'
Mr. Kirkby corrects, with the latest views and nomenclature, the
description given by Messrs. Baker and Tate of the Permian formaSir W. C. Trevelyan observes that the well-pretion of Durham.
served trunk of an oak, found in the Boulder-clay between the
Lindenshaw and Cocker Burns, "is an indication, I think, that the
whole of the country had not been covered with ice " in the Glacial
Period, " but that there were parts free from it, on one of which
this tree was growing." He also draws other interesting inferences
therefrom. The Meteorological and Climatological Reports for 1869,
by the Eev. R. F. Wheeler, month by month, for definite localities
in the district, and with general notices also, occupy more than 100
pages, are most elaborate and praiseworthy, full of both scientific
and popular information, and form necessarily a very valuable portion of the volume.
The second of the works under notice is worthy of high consideration as the result of the second year's existence and labours of a new

—

'

many others, we are happy to
say) the examples of the Berwickshire, Tyneside, and other FieldClubs of long standing and good I'epute. The 120 pages of the
Cardiff Natuialists' Transactions show that they have not been idle

Naturalists' Society, following (like

during 1868-69

and, though they have not added much that is
they have been preparing themselves for accurate
work by learning from Mr. Vivian what may be done with the microscope in mineralogy and metallurgy, and from Mr. G. C. Thompson and their president, Mr. W. Adams, what the real objects of
their Society should be
whilst other members have collected information for them in papers and lectures on miscellaneous subjects.
The outdoor meetings have taken the members to many interesting
localities of botany, geology, and archceology, and have resulted in
valuable notes on such objects of interest at the Cefn On tunnel and
Caerphilly, at Southerndowu, Ewenny, and Dunraven, and at Caerleon and Newport.
At Southerndowu, in a lecture on " the primeval rivers of Britain," Prof. T. Rupert Jones, of Sandhurst, descanted
on the " fluviatile and lacustrine strata" met with among the British
formations and Mr. Franklen G. Evans, of Cardiff, described the
occurrence of two peculiar siliceous stones found in a coal-seam, and
other interesting facts.
Mr. Evans has also supplied to this volume
of Transactions a monthly Meteorological Report for 1869
and a
large lithograph rain-gauge map, including Swansea, Merthyr Tydfil.
Abergavenny, Newport, Cardiff, tfec., and serving well to show the

new

;

to science,

;

;

;

"
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operations of this Xaturalists' Society in South Wales,

is

appended.

Two memoirs

(reprinted from the

Geological Magazine

'), and
and fossil Bivalved Entomostraca discovered in South Wales by Mr. J. E. Lee and Mr. W.
Adams, and described by Prof. Owen and Prof. Rupert Jones respectively, form part of this highlj- praiseworthy volume of reports
and transactions.
'

their plates, illustrative of fossil Eeptiles

By Prof. Joh>" Moreis, F.G.S., &c., and Prof. T. Etjpeet
Geology.
Jones, F.G.S., &c.
First Series.
12mo, London Yan Voorst,
:

1870.
is probably of opinion that the clergy have
monopoly of the convenience of possessing printed
In order to extend a similar benefit
skeletons for their discourses.
to geological lecturers, he publishes, in the little volume now before
us (which is to be followed by a Manual of Geology of the regulation pattern), the heads of lectures on Geology and Mineralogy delivered by him from 1866-1870, at the Cadet College, Sandhurst,
together with the synopses of Lectures used at the Staif and Cadet
As far as the mere furnishing of skeleton
Colleges, Sandhurst.
courses of lectures is concerned, this little book, coming from the
hands of a highly accomplished geologist and experienced teacher,
will prove of immense value to those who are entering upon a course
of geological tuition, and especially to regular science-teachers and
to schoolmasters, who, possessing already some knowledge of the

Professor Rupert Jones

too long

had

a

subject, desire to give their pupils instruction in geology.
Professor Rupert Jones considers also that the book may be useful

who " will find clear statements and explanations of
;
the things, facts, and circumstances on which Geology is based
and this, to a certain extent, is certainly the case ; but it seems to
us that the information given is too condensed and purely synoptical in its nature to enable any but very exceptional students
But with the help of other books
to learn Geology from it.
there can be no doubt that these skeletons of courses of lectures,
which contain perfectly intelligible references to a vast mass of
details, may be of great service by the admirable series of classifiand we must also
cations of geological facts which they present
confess, in the author's justification, that the amount of instruction
that he has compressed into so smaU a space is perfectly astonishing, when we study the contents of his book by means of its cross
to the student,

;

Morereferences and index, in the manner recommended by him.
over, as a work of instruction, this part is placed rather at a
disadvantage by its appearance without the second part, or Geological Manual properly so called, which will of course contain the
expanded details of the siibjects here treated with extreme brevity.
There is yet another light in which the authors do not seem to
have regarded their present work, but ^^ewed in which it seems to
us to promise to be exceedingly^^serviceable

—namely, as a note-book

;
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who have arrived at some proficiency in the
study of geology. From its extreme comprehensiveness, there is
scarcely a fact in general geology which is not alluded to in its pages
so that a student who has once acquired a knowledge of the science
would be able, by a perusal of this little book, to refresh his memory of what he has learned. Interleaved and furnished with a few
additional details and numeiical data, it will form an admirable
pocket-companion for the young geologist in his excursions.
The ajipendix contains, besides synopses of lectures, a valuable
table of the geological formations occurring in the British Islands.
for the use of those

A

Manual of Zoology for the use of Students, ivith a general Introduction on the Pi'inciples of Zoology.
ByllEXRY Alleyxe XicholsoN, M.D. &c.
Small 8vo. Blackwood Edinburgh and London,
:

1870.

Advanced Text-Bool: of Zoology, for the use of Schools.
LETNE NicHOLSox, M.D. &e. Small Svo. Blackwood
and London, 1870.

That there has long been a

great

want

of a good

By H. Al:

Edinburgh

manual of zoology

for the use of Students in this countiy there can be no doubt.

Dr.
Nicholson must have felt this in his position as Lecturer on I^atural
History in the Edinburgh Medical School
and in the fiist work
indicated above he has endeavoured (not unsuccessfully) to supply
the deficiency.
His treatment of the subject is evidently founded
chiefly iipon Prof. Huxley's admirable
Introduction to the Classification of Animals ;' and in nearly all points which have been
specially touched upon by that great zoologist the author generally
follows him implicitly.
Thus, as a matter of classification, Dr.
Xicholson accepts Huxley's subkingdom of Annuloida in all its
;

'

although, in Ms introduction, he lays down the principle
that agreement in "morphological type" should constitute the
foundation of every group, and we should think it rather difiicult
to demonstrate the existence of any unity of type in the groups referred to the Annuloida. "We cannot think that the presence in both
classes of a water- vascular system, and the agreement, such as it is,
in the mode of development of Nemertes among the Scolecida and
of the Echinodermata, can be held to furnish the necessary proof of
unity of morphological type and, on the other hand, if we were to
admit that Nemertes and the Tiirbellaria (of which, however, Nemertes is a very aberrant form) might form a subkingdom with the
Echinodermata, we should still be far from regarding the Turbellaria,
Trematoda, Cestoda, jS'ematoda, Acauthocephala, Gordiacea, and
Eotifera as constituting together only a single class.
The fact is
that the class Scolecida, as thus constituted, is, like Ciivier's subkingdom Radiata, really the residuary dusthole for the reception of
every thing for which a suitable place cannot be found among the
well-defined primary groups of the animal kingdom
and the
Echinodermata are unfortunate in being here again associated in a
details,

;

;

Ann.

(.{:Marj.N. Hist.

Scr. 4.

VolVii.

12
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subkingdom with groups of animals with
which they appear to have nothing to do. It seems to the present
writer that the Echinodermata may fairly stand as forming one of
the primary types of animals that the Turbellaria and Rotifera
may be placed without violence in the neighbourhood of the Annelida
and that the most natural direction in which to look for the
provisional and untenable

—

—

among

the Annulosa, in
phases of structural
We may remark, in connexion
degradation, is so familiar to us.
with this part of the subject, that Dr. Xicholson quotes, as Prof.
Allman's character of the Annuloida, a diagnosis which can apply
only to the Echinodermata (p. 135).
In other respects, it seems to us, Dr. Nicholson has succeeded well
in his object of producing a useful handbook for students of zooHis introductory essay on the principles of zoology contains
logy.
good and useful ideas, clearly and intelligibly put before the reader,
except that here, as indeed throughout the book, the author has
indulged rather more freely than is desirable in the direct use of
Upon the vexed question of the origin of species
technical terms.
our author leaves his readers to form their own opinions.
In classification, as we have already stated, Dr. Nicholson foUows
Professor Huxley in his broad outlines, filling up the details from
The classification is in all cases carried
the works of other authors.
as far as the orders and under most of these, synopses of the families
The illustrations, although by no means admirable as
are given.
works of art, are generally distinct and intelligible, and quite sufficient to give the student a clear idea of the objects described in the
real affinities of the parasitic groups is also

which the phenomenon of parasitism, with

all its

;

text.

We have noticed a few minor points in which, it seems to us,
The author
Dr. iSTicholson's manual is susceptible of improvement.
frequently uses the term " mimetic " to express a general resemblance
or " homomorphism " of different organisms when no " mimicry " is
in question; and this will be Hable to mislead his readers.
At p. 95
he uses the term Discophora for a subclass of Hydrozoa, quite different in its limitations, so far as we are aware, from any group to
which that term has been applied including, namely, those nakedeyed Medusae whose origin by gemmatiou from a polype-like foi'm
do not think that the group
has not yet been demonstrated.
should be maintained ; but at any rate some other name should be
There is some confusion as to the true position of Hyagiven to it.
lonema: first (p. 116) it forms a family of Sclerobasic Zoantharia
then (p. 117) the opinion that Ni/alonema should be placed among
the siliceous sponges is said to be probably the true one ; but again
(p. 123) the Hyalonemadae appear as a family, and the characters
of their coraUum are indicated.
To a student this wiU prove rather
Among the Crustacea no notice is taken of those remarkpuzzling.
able parasitic allies of the Cirripedes, Feltogaster &c., of which Fritz
Miiller has formed the subclass Rhizocei)hala
the order Lsemodipoda is retained, although it is now generally admitted to have
been founded merely upon abnormal forms of Amphipoda and the

—

We

;

;

;
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prevalence of transformations throughout the Decapoda is not indicated, the only reference to the larval forms being under the
head of Brachyura, and calculated to lead the student to the supposition that a metamorphosis is peculiar to that group of Decapods.

Under the Myriopoda Sir John Lubbock's curious genus Pauropus
ought to have received some notice. These arc small matters and
we must congratulate the author on having so well accomplished his
;

task.

Of the ' Advanced Text-Book,' we need only say that it is an
abridgment of the Student's ^Manual, and follows the same general
It seems to us well suited
course of treatment and classification.
for school purposes.

MISCELLANEOrS.
On

the

Assumption of the Adah Form by the Genera Cyprsea and
and by certain Species of the Genus Astarte.

Ringicula,

To

the Editors

of the Amials and Magazine of Natural History.

—

In the ' Eocene Bivalves,' just issued by the Palaeontographical Society, several species of Astarte are described and I
have there stated my belief that some species of this genus have the
peculiar character of producing an alteration in the ventral margin
of the adult shell, the young and growing animal having this part
always smooth, but that when full-grown it adds a row of denticulations to the inside of the ventral magin ; and I called attention to
the peculiarities of the genus Cyprcea as throwing light upon the
subject.
It has always been said that the young of the Cyprcece
have invariably the outer lip sharp and plain, with a visible spire,
but that, when full-grown, the animal contracts the aperture, inflects the outer lip, forms a row of denticles on each side of the
opening, and covers over the spire and when we find a shell in this
last condition, we have supposed it to be an animal that has attained
Gextleiten-,

;

;

to its full proportions.

In the Red Crag the species Trivia (Ci/prcea) europcea has been
found in great abundance specimens have been obtained from that
formation by hundreds and it is by no means rare in the Coralline
Crag but in all my search in these deposits, I have never seen one
of these shells that was in any other condition than that which is
assumed by the full-grown indi%'idual. The specimens of this species in my o-\vn cabinet vary in size from g to nearly ^ of an inch in
;

;

;

length.

There is another shell exceedingly abundant in the Coralline Crag,
Ringicida buccinea and I have between three and four hundred
specimens before me, every one of which has a thickened margin to
the outer lip, and is presumably a full-grown shell. Now, although
I have closely examined these, and many others of the same species,
and have for years sifted great quantities of Crag, I have never seen
one that had not a thickened margin to the oiiter lip (with the ex-

viz.

;

12*

;
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ception of about half a dozeu which seemed to be, and probably were,
fractured)
and this is the more extraordinary, as all my CorallineCrag specimens of this species have come from a locality, at Sutton,
where at least nine tenths of the shells found are young, or at least
specimens which have not attained to their full growth. The dif;

among my specimens of this Mingicula is very conmight be supposed, some being as long again as others
and if the small ones had not been furnished with a thickened lip,
there would have been no hesitation in referring them to the immaference in size
siderable, as

If these small specimens -wdth a
ture condition of the species.
thickened lip be not in many instances young shells, may we not
ask what has become of the immature specimens ? Have they never
died from any other causes than predaceous ones while under full
age ? I am inclined to believe that the small shells of Trivia and
Ringicida may be mostly immature individuals which, hy a law
attaching to their structiu-e, assumed, in anticipation of a natriral
Of course, any imdeath, this thickened margin to the outer Kp.
mature specimens killed suddenly would retain their jiivenile forms,
but we must assume that nearly all killed suddenly were so killed
so that we do not find these fossil, though
for food, and consumed
in the recent state the immatiu'e forms ought to occur frequently as
;

Jiving shells.

In the genera Cassis and Cassidaria we often see that after this
apparently adult character of a thickened lip, or varix, has been
foi-med by the young animal, it had continued growing to its fuU
size ; and this early thickened lip is denoted by a ridge (or ridges)
but I have in vain
left upon the spire of the full-grown shell
looked for this ridge upon the spire of any of my numerous specimens of Ringicida, either large or small.
Perhaps some of your correspondents can throw a light upon this
;

question.

I am, Gentlemen,

Yours

truly,

Searles V. "Wood.
Brentwood, Jan. 1871.

Observations on the Invertehrata of Massachusetts.

By Alfred Bell, Esq.
To

the Editors of the

Annals and Magazine of Natural History.

—

Gentlemen, I shaU be glad if you wiU permit me to make a
few remarks upon the new issue of Dr. Gould's Report on the Invertehrata of Massachusetts, just published.
It is to be regretted that, in bringing out a second edition, the
works of European conchological authors have been so little conA very little care would have tended to the reduction of
sulted.
errors and the avoidance of useless synonymy, thus advancing our

present scientific knowledge.

—
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a very extreme form of Macoma sahulosn
proxima, &c.), very abundant in all the
English Crags, from the Coralline upwards. The typical form does
not occur till higher up in the Crag series, and then but rarely at

TelUna obliqua, Sow.,

(

= TeUina

is

calcarca, lata,

first.

—

The group for which Dr. Gould suggests
Astarte sulcata, DaCosta.
the name ictulata is identical with the Astarte OmaVii, La Jonkaire,
a very characteristic English and Belgian Crag shell, in which deposits all the forms mentioned are to be found.
YoJdia Umatilla, Say, and Y. myaJis, Couthouy.
Dr. Binney is
in error in supposing Y. myaJis and Nucida hyperhorea, Loven, to be
the same species.
The latter is the shell often quoted in European
lists as Y. limatala, Say.
Both Y. myaJis and hyperhorea are fossils
of the English Tertiaries. Y. myaUs and the typical Y. Kmatula are
not known as members of the European fauna.
Y. hyperhorea is
excellently figured in Torell's Spitsbergen Mollusker.'
Margaritana arcuata, Barnes. I confess I am unable to separate
American examples of this shell which have passed through my hands
from Unios obtained in different European localities. Like all the
freshwater shells, it varies according to circumstances. The same
may be said of Anodonta fiuviatiUs.
Littorina palUata, Say, is probably the same as the Turbo littoralis,
Linne,
Z/. limata, Loven.
Scalaria multistriata, Say.
Under this heading two shells are
mentioned, for one of which, if distinct. Prof. Adams has proposed the
name S. piilchella. Bivona (1832) has already appropriated the
specific appellation (Philippi, En. Moll. Sic. vol. i. t. 10. fig. 1).
Nassa trivittata, Say, = Nassa {Buc.) projjinqua. Sow. Min. Con.
t. 477. f. 2 (1824).
A Crag shell no longer kno^Ti in the European

—

'

—

=

—

—

seas.

—

Fusus islandicus, Gould (not Chemnitz). This handsome shell
from the type both in form and sculpture,
and is the shell which Mr. Jeffreys has proposed to call F. ciirtus,
and myself F. americanus (Ann. & Mag. Nat. Hist. Sept. 1870).
This is another of the English Tertiary shells no longer found living
differs in several respects

in European waters.
I

am, Gentlemen,

Your obedient Servant,
Alfeed Bell.
29 Grafton St., Fitzroy Square, London.
January 9, 1871.

On

OUgochcetous Annelids.

—

Gentlemex, Please add to my paper as a note, or, if too late, as
an addendum in your miscellaneous articles
" The bodies described by Hering as the testes agree in number
and position with those I have seen but he does not give illustra:

;

tions of their microscopical structure.

Miscellaneous.
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" Max Schiiltze (Kdll. und Sieb, Zeitschrift, vol. iv. p. 187) mentions that spermatopliores exist in the Oligochasta as in the Leeches.
Budge, in 1850, in Troschel's Archiv' (Wiegm ami's), described the
sexual organs of Tuhifex rivulonun, with which he confused, as
'

appears from his figure, a LimnodrUus, describing parts of both
worms. He figured the bodies from the spermatic reservoirs, but
Leuckart, in his notice of this paper (Bericht, 1848-53),
roughly.
states his belief that the bodies are spermatophores, and the pouches
spermatic receptacles.
" D'Udekem, who observed filaments in the spermatic pouches of
Nais prohoscidea, considered them as destined to aid in forming the
egg- capsule, but subsequently agreed with Leuckart that they were
probably spermatoiihores (Bull. Acad. Belgique, 2nd ser. tome xii.).
" D'Udekem also describes two hard pieces at the male generagenital
tive orifice in Chcetogaster MilUeri, which are apparently
setaj.'
He describes the generative organs of yEolosoma in probably
'

'

'

an imperfect
" I

am

state.

indebted to Professor Leuckart for these references."
I remain, Gentlemen,

January- 2G, 1871.

Abdominal Sense-organs in a Fhj.

Truly yours,
E. Eat Lankestek.

By

Dr. A.

S.

Packard, Jun.

"While engaged in naming a collection of microscopic preparations
of insects mounted on slides by Mr. T. "W. Starr of Philadelphia, for
the collection of Dr. T. d'Oremieulx of New York, my attention was
drawn to a sense-organ situated on the female anal appendages of a
species of Clirysopila, alhed to C. ornata (Say), a genus of flies

The female appendages are rounded, someand of the usual form seen in other species of the
The appendage is covered with stiff coarse hairs, about
genus.
fifty in number, arising from conspicuous, round, clear cells, while
the whole surface, as seen under a Zentmaj-er's -^-^ (A eye-piece),
On the posterior edge
is densely covered with minute short hairs.
of the upper side of each appendage is situated a single large round
Its diameter is equal to a third
sac, with the edge quite regular.
Dense fine
of the length of the appendage on which it is situated.
hairs, like those covering the appendage, project inwards from its
edge. The bottom of this shallow pit is a clear transparent membrane
There are no special sense-organs on the
not bearing any hairs.
antennae of the same insect.
With these organs, which I suppose to be olfactory in their function, may be compared a very similar single sac situated on the
under side of the end of the labial and maxillary palpi of a species
Its diameter
of Peria, mounted on a slide in the same collection.
allied closely to Lep>tis.

what

spatulate,

Instead of being
nearly half as great as the palpal joint itself.
depressed, the sac in Perla is a little raised, forming a slightly
marked, flat tubercle, which is round, slightly ovate, under a -j^

is

—

—
lib
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The surface of the membrane (tympaniile of Lespc's) is
naked.
It is strongly probable that this is an olfactory organ, and
placed on the underside of the palpi, next to the mouth, so as to
enable the insect to select its proper food by its odour, giving an
There are no
additional sensory function to the palpi of insects.
special sense-organs in the antennae.
Lespes, in his note on the auditory sacs which he says are found
in the antennae of nearly all insects, says that, as we have in in-

objective.

sects

compound

eyes, so

we have compound

ears.

I

might add that

we have

a comjiouad
In the palpi of Perla, and the abdominal appendages of
Chrysopila, the " nose " is simple.
On examination I have found sense-organs in both pairs of antennae of Homarus americanus (the lobster), such as are described by
Farre, and also the more rudimentary form of supposed auditory
organs in the common spiny lobster {Palinurus) of Key West,
Florida.
American Naturalist, vol. iv. Dec. 1870.
in the abdominal appendages of the cockroach
nose.

On

the Carboniferous

By

Flora of Bear Island (lat. 74° 30' N.).
Oswald Heer, F.M.G.S.

Professor

The author described the sequence of the strata supposed to
belong to the Carboniferous and Devonian series in Bear Island, and
indicated that the plant-bearing beds occurred immediately below
those which, from their fossil contents, were to be referred to the
Mountain-limestone.
He enumerated eighteen species of plants,
and stated that these indicated a close approximation of the flora to
those of Tallowbridge and Iviltorkau in Ireland, the greywacke of
the Yosges and the southern Black Forest, and the Vcrneuilii-skale^
These concordant floras he
of Aix and St. John's, I^ew Brunswick.
considered to mark a peculiar set of beds, which he proposed to
denominate the " Ursa-stage." The author remarked that the flora
of Bear Island has nothing to do with any Devonian flora, and that
consequently it and the other floras, which he regards as contemporaneous, must be referred to the Lower Carboniferoiis.
Hence he
argued that the line of separation between the Carboniferous and
Devonian formations must be drawn below the yellow sandstones.
The presence of fishes of Old-Eed-Sandstone type in the overlying
slates he regarded as fui'uishing no argument to invalidate this conclusion.
The sandstones of Parry Island and Melville Island are
also regarded by the author as belonging to the " Ursa-stage,"
these additions, presents us with a flora of seventy-seven
The author remarked upon the singularity of
plants of the same species having lived in regions so widelj^ separated
as to give them a range of 2<d^° of latitude, and indicated the relations of such a luxuriant and abundant vegetation in high northern

which,

bj^

species of plants.

latitudes to necessary changes in climate

land and water.

and

in the distribution of

Proc. Geol. Sac. Nov. 9, 1870.

—
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The Caudal

Styles of Insects Sense-organs,

By

i. e.

Abdominal Antennce.

Dr. A. S. Packard, Jun.

Dr. Anton Dohrn has published a note, in the Journal of the
Entomological Society of Stettin (1869), to the effect that the
abdominal appendages of the female of the mole- cricket (Gri/llo~
taljxi) are true sensory organs (Tastorgane).
In the Proceedings of the Boston Society of Natural History,'
May, 1866, the writer states that " -while, as we have shown above,
'

'

'

the genital armour of insects is
there are, however, true jointed
or tenth abdominal ring, or both,
serve as sensorio-genital organs
Orthoptera " (p. 290).

not homologous with the limbs,
appendages attached to the ninth

which are often antenniform, and
in most [many] Neuroptera and

In the same 'Proceedings' for February 26, 1868, he thus writes
" Regarding the insect as consisting of two (fore and hind) halves,
:

the two ends being, with this view, repetitions of each other, these
anal stylets may be considered as abdominal antennae, so that the
antennae look one way, and their homologues, the many-jointed
antenniform anal stylets, the opposite " (p. 398).
The subject is ako referred to in the Guide to the Study of
Insects,' p. 17 ; and the remarkable antenniform abdominal appendages of Mantis tessellata are figured in illustration.
I have been able to detect sense-organs (probably endowed with
the sense of smell) in the short, stout, jointed anal stj-lets of the
cockroach (Periplaneta americana), beautifully mounted by Mr. E.
Bicknell, having recently, after reading Dr. Dohrn's note, observed
the sense-organs and counted about ninety* minute sacs on each
stylet, which are probably smelling or auditory organs, such as
are described by Hicks (see Guide,' p. 26).
They are much larger
and much more numerous than similar sacs in the antenna; of the
same insect, and are situated in single rows on the upperside of
each joint of the stylets.
During the breeding-season a peculiar
odour is perhaps emitted by the female, as in vertebrate animals
and it is probable that these caudal appendages are endowed with
the sense of smell rather than of hearing, that the male may smell
its way to its partner.
This is an argument that the broadly pectinated antennge of many moths are endowed rather with the sense
of smelhng than of hearing, to enable the males to smell out the
females.
I have observed the same organs in the lamellao of the
antenna) of the carrion-beetles, which undoubtedly depend more on
the sense of smell than that of touch or hearing to find stinking
'

'

carcasses in

which to place

their eggs.

American Naturalist,

vol. iv.

Dec. 1870.
* Mr. Bicknell has counted more carefully than I did the exact number
of these pits, and uiiide out ninety-five on one stylet and one hundred
and two on the other, adding, " there were none on the underside of their
appendages that 1 could see."
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Foramimfer from

Carhonifcroufi Limestone of Nortliumherland.

the

By Henry
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—

Introductory.
Notwithstanding the prominent place occupied by the Mountain Limestone amongst the geological
formations of Great Britain (its geographical extent and its
enormous thickness), but little is known of the Foraminifera of
the earlier Carboniferous age.
The organic remains of which
the calcareous beds are at times almost entirely composed
afford abundant evidence of their marine origin, and analogy
with other limestone strata would lead to the expectation that
Foraminifera would constitute an important part of their fossil
fauna yet were a catalogue drawn up representing the present state of our knowledo-c of Carboniferous Invertebrata, the
whole of the subkingdom Protozoa would be told off in a few
lines.
Nor have we far to seek for the reason of our comparative ignorance of the minuter fossils indeed we need hardly
look further than the physical characters of the material forming the beds to see where the cause of difficulty lies. The rock
of which they are composed is almost always exceedingly
hard and compact, sometimes even subcrystalline, and scarcely
ever admits of examination in respect of its Microzoa otherwise than by means of transparent sections, which yield but
little reliable information.
It is only here and there that
pieces can be met with soft enough to allow the separatioii
of their constituent fossils by washing or other mechanic;! 1
means and the cases are still rarer in which any chemical
process can be resorted to with advantage to the same end.
But possibly an even greater difficulty exists in the Microzoa
themselves.
The Rhizopoda, at least, either from natural deficiency of marked characters, the obliterating effects of time,
;

;

;
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by the process of mineralization,
present serious obstacles to acciirate study.
Under these circumstances the discovery of Foraminifera of
a well-defined and easily understood type in the Carboniferous
Limestone is a matter of some importance ; and an additional
interest pertains to those about to be described, on the ground
of their zoological relationship.
or the alteration produced

Amongst tlie fossils met with by Mr. Charles Moore in his
examination of mineral veins and the adjacent rocks, were
two or three almost spherical bodies, -^^ of an inch in diamater,
somcAvhat produced at two ojDposite portions of their periphery,
and having a nearly smooth arenaceous exterior. In the absence
of material for a definite conclusion as to their nature, I suggested that they were probably segments of a gigantic Lituola
and as such tliey were mentioned in t]ie list of fossils appended
to Mr. Moore's report presented to the British Association at
the Exeter meeting in 1869.
As the geological source of
these specimens could not be determined with accuracy, much
significance was not attached to them
but shortly after the
presentation of the paper refeiTcd to, my attention was directed
by Mr. G. A. Lebour, of the Geological Survey, and Mr. Howse
to a limestone of somewhat unusual character occurring in the
heart of Northumberland.
The specimen placed in my hands
by Mr. Lebour appeared to be made up almost entirely ol
spheres, which were at once recognized as identical with
those in Mr. Moore's collection.
Through the kindness of
Sir Walter C. Trevelyan, on whose estate the limestone occurs,
and to whom its discovery is due, every facility has been
afforded for studying the stiiicture of the rock
and the following notes embody the results arrived at.
Geohgica}.
The bed from which the specimens were taken
is the so-called " four-fathom limestone," one of the thickest
and best-defined members of the Carboniferous-Limestone
series throughout the north of England.
At Elf hills, a point
situated a mile or two west of Cambo, near the WansbeckValley railway, it is quarried to a considerable extent, the
stone being burnt for agricultural purposes and a section of
from 20 to 30 feet in height is there exposed. This exhibits
beds of limestone varying somewhat in physical characters,
with one or two thin beds of shale, and an intruded mass of
whin, apparently the overflow of a larger whin-sill interbedded
with it.
In some places the limestone is a good deal altered
by its proximity to the volcanic rock.
The u|)])crmost bed exposed in the quarry appears to be
entirely composed of spheroidal or fusiform bodies, but so aggregated and infiltrated tliat they form an intensely hard dark;

;

;

—

;
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coloured limestone, the freshly fractured
surface of which
appears almost homogeneous and sometimes
subcrystalline
It is however, readily acted upon by
the atmosphere and the
weathered portions reveal a spheroidal structure that
inio-ht at
tlie hrst glance be assigned to purely
physical causes depending
on some peculiarity in the mode of deposit.
fair idea of the
cliaracters of the rock forming this bed
may be gained from
ilate Ail. hg 1, which represents an average
specimen, with
the upper sm-face considerably weathered.
Very frequently
the disintegration, instead of being merely
superficial as in
the figured specimen, extends to a considerable
depth, leaving
the stone
the condition of a crumbling mass of spheres.
layer
this state exists between the surface-soil
and the hard
rock ; and by a little treatment the fossil
portions may be obtained from It quite clear of the matrix.
;

A

m

m

A

A

few feet below this bed (in the same section), and
separated from It by a thin layer of shale and
a stratum of limestone containing Bryozoa, is a second and
more considerable
bed, with tlie same sort of fusiform bodies
distributed through
Its entire length and thickness.
The individual specimens
are larger than those occurring in the
later deposit, but they
do not constitute nearly so considerable a proportion
of the
entire rock. The segments do not appear to
differ in structural
characters from those found in the upper bed.

Mr. Topley, of the Geological Sm-vey, has furnished
me
rock specimen from another section in the neighbourhood ot_ Elfhills, but at some distance from the main
quarry.
The point from which it was taken is apparently about sixwitli a

teen feet higher in the series than the top of the
quarry but
not improbably it is only the upper bed, faulted
it immediately overlies one of the branches of the whin-sill,
and seems
to have been a good deal altered by heat but
portions at least
•

:

;

of

are entirely

composed of the same fossil remains.
The Elfhills bed appears again on the banks of the Wansbeck above Wallington Hall, where it has more or less
of the
same spheroidal stiiicture, determined by the presence of
its
it

characteristic fossil.
xls the '' four-fathom limestone " traverses
the Alston-3Ioor
district, It can scarcely be doubted that
the specimens orio-i-

nally found by Mr. Charles Moore amongst other
ForamiSiwith the mineral veins of the higher part of
Weardale, have been derived from it ; but hitherto no fossil
similar
character to those of the Northumbrian bed has
been ^discovered, though carefully sought for by my friend
Dr. Savage, of Nenthead, who is thoroughly conversant
witli
the geology of that region.
fera, associated

m
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It seemed desirable to compare the Elf hills rock with other
spheroidal and concretionary limestones of palfeozoic age and
for the means of doing so I am indebted to the kindness of
Mr. Etheridge, the paleontologist to the Geological Survey,
who has furnished me with a number of specimens of such
limestones, some of them Carboniferous, others from the
Wenlock and Bala beds. In each of the specimens there is
some _p)-i)nd-facie resemblance to the Elf hills rock and in one
or two the similarity is so striking that the naked eye is hardly
sufficient to discern the wide difference that really exists between them. By means of transparent sections and a good
microscope, the true structure is readily made out ; and in all
the specimens sent by Mr, Ethcridge it is essentially the same.
They are composed of laminated spheres of carbonate of lime,
formed by the common process of spherical coalescence and
that their physical peculiarities are in no way due to organic
remains may be asserted with certainty in every instance.
Although the Elf hills limestone is as compact
Chemical.
as many varieties of marble, considerable difficulty is experienced in obtaining a polished surface by grinding, owing to
The mathe different degrees of hardness of its constituents.
and fretrix is usually softer than the fossils imbedded in it
quently the infiltrated matter which occupies the interior of
the spheres is harder than its investing shell. This was found
to be due to the presence of silica unequally distributed. The
matrix appears to be free from silica but a number of unbroken spheres washed quite clean were submitted to analysis
by my friend Mr. A. Freire-Marreco, and found to contain as
follows
;

;

;

—

;

;

:

Snica
Iron and alumina
Carbonate of lime
Loss

44-66
4*86
48-33
2-15

100

parts.

The casts and crystalline tufts which occupy the interior of
the spheres were subsequently examined, and found to yield
92 per cent, of silica. The analysis was made from forty or
fifty of the "cores" taken at random; but the percentage
named can scarcely be said to represent accurately the proportion of siliceous and calcareous infiltration.
The siliceous
casts arc usually amorphous (colloid), and completely fill the
and if tlic interior be smooth, they enucleate themcavities
selves as solid spherical masses on the fracture of the arenaThe crystalline cores, on the other hand,
ceous investment.
;

;

a new Carboniferous Foraminifer.

181

usually adhere by points to the interior of the shell
;
so that
the siliceous casts are not only far more commonly
met with
clear of the test than the calcareous, but they
are also individually heavier.

There is considerable difference in the appearance under the
microscope of the chambers under different conditions
of infiltration.
Sometimes a sphere may be found partially filled
with silica and partially with carbonate of lime.
section
of such a one is shown at PI. XII. %. 5.
The lobe of silica

A

which occupies part of the right side of the chamber
(«) is
amorphous, and has a yellowish tint by transmitted light,
whilst the remainder is calcareous and crystalline.
Under
these conditions it is useless to attempt a comparison
between
the chemical composition of the test of the fossil
under consideration and that of recent species of the same
genus or
other allied arenaceous Foraminifera
a circumstance the
more to be regretted as the process of mineralization has also
obscured the minuter structm-e of the former so far as to prevent accurate observations on the nature of the sand-grains
and cement used in building its investment.
Zoological.— To revert to the Elfhills specimens.
The
subspherical bodies which constitute the mass of the rock
may be examined to some extent by means of sections, but
far more completely and accurately by washing
the marly or
crumbling mass resulting from partial disintegration by the
long-continued action of air and moisture.
The residue after
washing this material consists chiefly of the arenaceous spheres,
fi-agments of Eucrinites, and a few kindred fossils. The spherical or, rather, fusiform bodies average about
| inch in length,
and -i- inch in transverse diameter large specimens may be
found measuring ^ or even ^ inch by | or ^ inch but such
are of rare occurrence.
Sometimes they are more elongate

—

:

;

and extreme examples have been noted in which the conjugate
and transverse diameters were in the proportion of 3 to 1.
The two ends are usually produced and tubular, apparently
for the

passage of sarcode stolons or pseudopodia they are
sometimes symmetrical but more frequently one end tapers
more gradually than the other: occasionally the base is
rounded, and the shape is completely pyriform. The question
arises whether these bodies represent individual animals,
or to
what extent they may have been connected with each other
when living. It is not at all unusual to find on any weathered
piece of the rock two segments connected by a stoloniferous
tube; rarely three are found in this condition; and in one or
two instances four or five have been noticed still retaining
connexion with each c»ther.
The bulk and weidit of the
:

;
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segments and the comparative tenuity of the inteiTnediate
processes woukl be sufficient to account for the separation into
single chambers, were this less constant than it is
but there is
no need to suppose that the single segment may not represent a
perfect animal equally with the many-chambered shell.
Occasionally, though very rarely, a chamber is found with a round
imperforate base and a single orifice at its ajDcx ; and if this
is taken to correspond to the ordinary form of Lageyia, the
fusiform chambers may be regarded as analogous to the distomous varieties of that genus. The moniliform fossils might
be compared to the Ahdosarue, but that all that have as yet
been met with have an apeiinre at each end of the series of
segments, and, for any thing known to the contrary, the test
might extend itself indefinitely in either direction.
The test is composite and arenaceous, the constituent particles being fitted and cemented together so as to give a nearly
smooth exterior. The size of the sand-grains and their mode
of aggregaticm is a character of some importance amongst the
recent Lituolida but, as has been before stated, the process of
mineralization has obscured the minute structure of the fossil
;

;

in these particulars.

The interior of the test is commonly smooth, resembling
the recent Saccammina ; but it sometimes presents a sm*face
of very short, delicate, labyrinthic, shelly ingi'owths, as shown
in PL XII. figs. 3
4.
This cancellated or labyrinthic structure is often met Avith amongst the arenaceous Foraminifera,

&

and in some genera it is developed to an enormous extent.
Here and there a specimen may be found with a sort of
circular patch on the sm'face, which has the appearance of a
cicatrix resulting either from the gradual closing-in of an
orifice or possibly the reparation of some injmy to the shellAvall.
These slightly raised concentiic markings, apparently
deposited regularly from without inwards, occumng frequently
and with considerable uniformity, can scarcely be accidental.
The positions in which they are generally noticed, viz. the
sides rather than the ends of the segments, is an objection,
though possibly not a fatal one, to the supposition that they
mark the closure of normal apertm'es.
When first investigated, the characters of the fossil seemed
sufficiently distinct from those of any kno-\\Ti type of Foraminifera to necessitate the establishment of a new genus for its
reception, and the generic term Carteria* was provisionally
* See Brit. Assoc. Reports, 18G9 (Exeter Meeting), p. 381.
I hoped
to a-ssociafe the type with the name of
friend II. J. Carter, F.R.S.,
who has laboured ."^o assiduously and successfully amongst the Protozoa.
A.s the matter stands, the specific term only is left at my disposal

my
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but I have since had the opportunity of seeing
slides of deep Atlantic Foraminifera sent by
Prof. Sars of Christiania to Dr. Carpenter, and amongst them
specimens of his Saccammina sinlioirica^ a species named in his
paper on the deep-sea fauna*, but, so far as I know, not yet
described.
I am further indebted to Dr. Carpenter for a supply of specimens of this form, which appears to be common at
great depths ; and careful examination has convinced me of its
very close relationship to the Carboniferous fossil, altliough
sufficient difference appears to exist in minor particulars to
justify specific separation.
The following morphological characters will serve for diagnosis
assigned to

it

a number of

;

ty]:)e

:

Genus Saccammina,

Sars.

Saccammina Carter i,

n. sp.

free, consisting either of a single chamber or of several
joined end to end in a single series ; chambers subspherical,
fusiform or pyriform ; texture arenaceous, compact ; exterior surface nearly smooth, interior smooth or slightly
labyrinthic.
Long diameter of the chambers (average)
about g inch.
Hah. Carboniferous Limestone, north of England.

Test

The

between the fossil species and Prof. Sars's
on the form of the chambers, Avhich in
the latter are always subspherical and liave but one aperture,
whilst in the former they are, as a rule, fu.sifurm and have two
ajjcrtures secondly, on the fact that the recent species always
occurs in single segments, and there is no reason to believe
S. Carteri^ on the other hand,
that it is ever polythalamous
type

distinction

is

based,

first,

;

;

—

frequently many-chambered how frequently so when
thirdly, the test of *S'. sphwrica
living it is impossible to say
is somewhat thinner, and nearly smooth both inside and out,
whilst that of S. Carteri often shows a tendency to produce
loose cancellated structure on its inner surface.
It is an interesting fact, however, that this palaeozoic fossil should have
its nearest known ally in a species living abundantly on the
coast of Norway at a depth of 450 fathoms.
The Saccammina-heAs have not yielded any great variety
of Foraminifera, though subjected to very careful search.
Small specimens of Trochammina gordialis^ P.
J., are not
uncommon and a few examples of a somewhat peculiar modification of Textularia, which has attracted the attention of
observers elsewhere, have been found. There still remain, howis

;

&

;

* See

'

Vidensk.-Selsk. Forliandlinger

'

for 1868, p. 248.

—
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some doubtful organisms to be worked out. The Textwlaria alluded to is a stout arenaceous variety, frequently Bigenerine in its mode of growth, and with an anomalous aper-

ever,

sometimes labyrinthic, but more frequently consisting of
two or three distinct circular pores. Mr. John Young, of
Glasgow, has a number of beautiful specimens of this form
and I find, in my notes on his collection of Carboniferous
Foraminifera, that I have the MS. name Textularia antiqua
appended to it.

ture,

EXPLANATION OF PLATE
Fig,

XII.

A

piece of Saccammina-XxmQ^XoViQ from ELfhills, natural size.
The ujjper portion of the figure shows a weathered surface, the
lower a fresh fracture. The white spots on the latter indicate the
tufts of crystals which often occupy the interior of the chambers.
Fig. 2. Polythalamous specimens of Saccammina Carteri, natural size.
Figs. 3 & 4. Broken specimens showing the occasional labyrinthic structure of the inner surface of the test and the crystalline calcareous
masses occupying the interior.
Fig. 3 magnified 10 diams.,
1.

fig.

4 magnified 15 diams.

Fig. 5. Transparent section of a segment, infiltrated partially with carbonate of lime, partially with silica a is a lobe of colloid silica.
:

Fig. G.

Magnified 29 diams.
A portion of the last specimen, at

a,

more highly magnified,

showing the structure of the infiltrated
Magnified 80 diams.

test in transverse section.
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By H.

J.

hetter

hnown

as the

Carter, F.K.S. &c.

For some

time past I have frequently noticed a cell in
connexion with minute fragments of marine Sponges and
Compound Ascidias obtained from the Laminarian zone here
(Budleigh-Salterton) which have been placed under the microscope for examination, also among the calcareous stellates
(spicules) of the latter which have been mounted in Canada
balsam and I have as often resolved to endeavour to know
more about its history when opportunity offered.
Meanwhile, having been in London in April last, I then
procured, through the kindness of my friend Dr. Carpenter, a
little of the deep-sea mud from the bed of the Atlantic Ocean,
to see what the coccolith was, of Avdiich I had previously read
Prof. Huxley's excellent account in the Quarterly Journal of
Microscopical Science' (No. 32, Oct. 1868), and immediately
;

'

recognized in the coccoliths present in this mud facsimiles of
the " cell " above mentioned.
Not content, however, with Prof. Huxley's analysis or his
conclusions, as I could not divest myself of the idea which this

—
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eminent naturalist had first formed, in 1858 {op. cit.), viz. that
it was a unicelkilar Alga, I still further became convinced of
this by finding- it abundantly in the alimentary canal of the
large Ascidian [Ascidia arachnoidea, Forbes & Hanley) which
is thrown ashore here duiing storms.
deferring, then, again to Prof. Huxley's paper and accurate illustrations of coccoliths, I observed that he came to the

two following conclusions, viz.
(1) " That they are not independent organisms, but that
they stand in the same relation to the protoplasm of Bathyhius
as the spicula of Sponges or of Radiolaria do to the soft parts
of those animals ;" and (2) " that the coccospheres are from
:

the first independent structures, comparable to the wheel-like
spicula associated in the wall of the ' seeds
of S2)on<jilla^
and perhaps enclosing a mass of protoplasm [of Bathyhius]
destined for reproductive purposes " {J. c. pp. 210
211).
Now, finding the coccolith so abundant throughout the Laminarian zone here that hardly any object can be examined microscopically without its presence in greater or smaller numbers,
also that in the alimentary canal of the Ascidian just mentioned it is more abundant than the frustules of Diatomaceae
or the remains of any other organism of this kind, while it is
in a more or less fragmental condition, indicative of the effect
of digestion, I could not help feeling still more in favour of
its being an organized cell.
Hence I subjected a portion of the contents of the alimentary canal of Ascidia arachnoidea^ in which there were many
entire as well as fractured coccoliths, to the following chemical
tests, watching at the same time their efiect, under a glass
cover, with the microscope.
(1) Solution of iodine in iodide of potassium produced no visible alteration. (2) Acetic acid, being added in sufiicient quantity to more than neutralize the former, caused the calcareous
cell of the coccolith to become dissolved, leaving a granular disk
of protoplasm, in the centre of which was the original oval
transparent area containing one or more granules, as the case
might be
all the granules were of a yellowish colour, both
in the disk and transparent area ; and as the cell became dissolved away, so the greenish tint, which is owing to the presence of the calcareous material, also disappeared but still no
further visible change occun-ed.
(3) The sol. iodine &c. was
again let in (by the aid of a piece of bibulous paper which was
placed on the opposite side of the cover) ; but the granules &c.
still remained unaltered, and did not present the blue tint indicative of starch.
(4) Finally, the acetic acid was reapplied,
and after the aqueous contents had
without further change
'

&

:

;

;
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all become dried up, this was again repeated, also with no
further change, the granular protoplasmic disk &c. remaining
as when the acetic acid first released it from the calcareous

nearly

cell.

now

turned to look at the remains of the other entire
which were present and thej were all in the same
condition, with the exception of the granule (nucleus ?) in the
centre of the transparent area (nuclear utricle?), which was
single, double, quadruple, or still more divided in different
I

coccoliths

;

cells respectively.

Thus, still more convinced that I had a unicellular Alga
imder examination, and taking a portion of the little arborescent fronds of Melohesia calcarea (" the chd\]L-Melohesia "),
which, in about ten fathoms, occurs here in accumulated beds
or banks of probably miles, certainly acres, in extent, I pulverized a portion for examination, and observed several fragments whose cells, but for their polygonal arrangement, presented very much the appearance of the coccolith in their
concentric lines, transparent area, and central granule, together with the absence of blue colour under the iodine test.
Lastly, considering that the coccolith is so abundant in the
Laminarian zone here, and so voraciously fed upon by the
Echinodermata and Ascidi^, also that it is so nearly allied in
composition, structure, and habit to Melohesia calcarea^ that it
chiefly forms the bed of the Atlantic Ocean, and that it is
found fossilized in the chalk, I cannot help inferring that it
is a vegetable organism which contributes chiefly to form the
calcareous deposits of the present day in many parts, and has
done so in the foiTnation of calcareous ones of the past, at all
events that of the chalk.
With these views, then, leaving the terms " coccoliths" &c,
for the fossilized forms, I would propose the following name
and description for those now in existence
:

Melohesia unicellular is ^ mihi.
Cell calcareous, discoidal, obtusely elliptical, ti-ansparent, convexo-concave ; consisting of two convexo-concave disks, one
a little larger than the other, the larger one flattened on its
convexity, and receiving the smaller one in its concavity

enclosing a granular protoplasmic disk with oval transparent area (nuclear utricle'?), and within this a single granule
the granule subject to 1, 2, 4 or more division.
(nucleus?)
Mode of propagation unknown. Size 1-1 700th of an inch
long and about 1-1 2000th of an inch thick.
accumulating in beds.
JIah. Marine
;

;

;
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Loc. Atlantic-Ocean bottom; Laminarian zone, south coast of
Devon. Probably universal.
Obs. There appears to be no difference between this species
and the oval one of the Atlantic bed. It is also accompanied
by the smaller and more simple forms designated by Professor

liuxley "discoliths" {I

c.

Hg, 2,a,b,c), which, for reasons

that will appear hereafter, I am inclined to consider immature
or young specimens of M. uniceUidaris.
But there is another kind present in the mud of the Atlantic
bed, which, although less plentiful, is, from its circular form

(Huxley,

I.e. p.

208,

fig. 4, «, b,c),

M. unicellular is and
name and description.

oval

;

for this

distinctly different

form

Melohesia discus,

from the

I propose the following

milii.

Cell calcareous, discal, circular, transparent, convexo-concave;
consisting of two concavo-convex disks, one a little larger
than the other, the larger receiving the smaller one in its
concavity ; enclosing a granular proto])lasmic disk with
central transparent area, which is circular and contains a
granule.
Mode of propagation unknown. Size about
l-2300th of an inch in diameter.

Hob. Marine, accumulating in beds.
Loc. Atlantic Ocean.

From the distinctly circular form of this species, from
being entirely absent in the Laminarian zone here, so far
as my observation extends, and from its forming, as will be
Obs.

its

hereafter seen, exclusively the species which is present in
some of the bodies described by Prof. Huxley under the term

of " coccospheres," previously proposed for them by Dr. Wallicli (Annals, 1861), I think there can be no doubt that it
should have a special designation.
Coccospheres.

Seeing that the lower marine animals fed so plentifully on

M.

unicellular es,

and that these

as well as the coccosphere

formed of them appear in the tag-like appendages of Myxobrachia rhopalum, Hackel (Quart. Journ. Microscop. Sci.
Jan. 1871, pi. 5. fig. 4), while fully aware of the rotatory motion and spherical form of the food-pellets in the alimentarycavities of the Infusoria respectively, and the globular one in
which the excrementitious parts are often voided, I at first
thought that the coccospheres might originate in this way
but a subsequent examination of them as they occur in the
deep-sea mud (for I have never met with any here) has induced me to change my opinion.
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In the first place, there are two kinds of coccospheres, as
figured by Prof. Huxley (/. c. fig. 6, c, d)
but I do not aUude
to his division of them into the " compact " and " loose
ty]3es. One is formed exclusively of the frustules of Melobesia
unicellularis^ and the other as exclusively of the frustules of
;

—

M. discus the latter, together with its frustules, much less
common than the former. Then, so far as my observation
goes, the frustules in the coccosphere of M. unicellularis vary
in size with that of this coccosphere,

and never

attain tlie

dimen-

sions or fully matured appearance of the free individuals, but for
the most part retain that of those called by Prof Huxley " discoliths." As the coccospheres vary a little in size, so the largest
.

than the diameter of the smaller coccobeing in
the proportion of about 3^ to 4| GOOOths of an inch in diameter
respectively. After this, we observe that the frustules in both
kinds of coccospheres are compactly tessellated over the surfree frustules are longer

spheres,

and not

far short of that of the larger ones,

face of the coccosphere-cells respectively, recalling to mind
the way in which the gonimic contents of a unicellular Alga
(which, it should be remembered, are always confined to the
periphery and situated between the cell-wall and another more
delicate membrane internally, enclosing the aqueous cavity of
the cell) undergo division for a new progeny (see " Fecundation oi Eudorina^'' pi. 8. fig. 2, vol. ii. 'Annals,' Oct. 1858)
and, lastly, that when the calcareous material of the frustules
on the coccosphere is dissolved away by acetic acid, a membranous cell (that observed by Wallich) of the same size, with
a faint appearance of the frustules, still remains behind.
Now, in the face of all this evidence, how can one come to
any other conclusion than that the coccospheres are the sporangia of the two species of Melohesia respectively above described ?
And may not the division of the nucleus or central
granule, which we can trace in the frustules oi M. unicellularis
from a single to a multifid state, when it assumes a globular
form, be in some way connected with the reproductive process, if not an early condition of the coccosphere or sporan-

gium?
If it be satisfactorily jn'oved that Melohesia unicellularis is
an Alga, then both the first and second conclusions of Prof.
Huxley above quoted can be no longer retained and if the
frustules of M. unicelhdaris on their coccospheres can be
shown to be developed in proportion to the size of the latter,
then in the lower phases they represent Prof. Huxley's "discoliths." Hence my reasons for considering the latter immature
or young forms of M. unicellularis.
;

The

" loose type " of coccosphere figured by Prof.

Huxley

better
{I. c.

fig. 7j

known
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as the Coccolith.

have not yet seen, but can easily conceive that
more developed form of the sporangium or cocco-

d) I

this is a still

sphcrc, perhaps undergoing dehiscence.
By the use of acetic acid I have not been able to determine
whether the frustules are on the inner or on the outer side of

membranous

coccosphere.
If the latter, then
the sporangium is fugacious, leaving
the frustules attached to the inner one, as in Synura uvella, Ehr.
(' Infusionsthiere,' Taf. 3. fig. 9 ;
and Pritchard, Infusoria,'
pi. 20. figs. 29, 30).
We, unfortunately, know much more
about the different forms of matured sporangia than we do of
their subsequent development ; so that our means of comparison here are necessarily very restricted.
I prefer the name of " Melohesia " for these cells, as this
associates them with the calcareous Algse, to which they appear to me to be most intimately allied, and for which family

the

perhaps the outer

cell of the
cell of

'

Lamouroux first proposed the name. The two forms cannot
be considered to belong to a dioecious species, because both
have their respective coccospheres.
Thus we have auother organism in the Laminarian zone
liei^e which descends to the greatest depths of the Atlantic
Ocean, to furnish food for the lower animals of that region, as
it does for those at the borders of the sea.
I have already
pointed out, in the last number of the ' Annals,' the way in
which the pachytragian shore-sponges are continued down
into the deep sea throiigh SteUetta ( Tisiplionui) agariciforviis^
to Avhicli I
Sdt., = WyviUe-Thomsonia Wallichn, Wright,
might have also added the Esperiadaa, culminating in the
great shrub-like branching form noticed by Dr. Carpenter, of
which a specimen was sent to the British Museum and now,
while examining the portion of deep-sea mud to which I have
alluded for coccoliths, I observe a representative of the Geodidee in the presence of one of their little siliceous balls with a
surface-pattern differing from any with which I am acquainted.
Thus, perhaps, when all is told of this remarkable and remote
locality, we may find still more instances of the connexion of
living organisms on the borders of the sea with those in the
greatest depths of the Atlantic Ocean.
Had Prof. Huxley had time to give his attention specially to the coccoliths, with the other advantages afforded
by a sea-side residence, his antecedents show that he probably

—

;

would have anticipated
stated.

me

in

much more than

I

have above

—
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In our paper on Ctenodus^ published in the 'Annals in Febrnaiy 1868*, while recognizing the close connexion between
this genus and Dipterus^ we deemed it prudent to keep tlie
two forms asunder, for certain reasons therein expressed ; and
the time that has elapsed since then has only tended to conAmong other characters that infirm us in this opinion.
fluenced us, stress Avas laid on the differences in the scales in
the two genera and allusion was made to the fact that the
Dipteri are all small fishes, and that the Gtenodi^ on the con'

;

trary are, with one exception, all of considerable size.
In the paper alluded to, seven species were described, six of

which were new.

Three of the seven (namely,
have been

tuherculatus,sind C.corrugatus) cannot

We

originally estimated the length at four
but as larger specimens have since come to hand,
Three others
think that that estimate was too low.

six feet in length.
or five feet

we now

G. cristatus^ C.
than five or

less

;

(namely, C. ohh'quusj G. imhricatus, and G.

upwards of three

ellijJficiis)

were pro-

G. eJegans is quite small.
The latter is the only species of which an entire specimen has
occurred ; and though much crushed and disturbed, its dimen-

baljly

feet long.

can be determined with sufficient accuracy it measures
only three inches in length, but, judging from the size of detached dental plates, it probably reaches sometimes nearly
twice that length. The Dipteri are usually about five or six
inches long, and apparently never much exceed that length.
The scales are very different in the two forms. While in
Dipterus they are circular and truly cycloidal, in Gtenodus they
(PI. XIII. fig. 3) are elongated and parallelogrammatic, with
the posterior end well rounded, and the sides nearly parallel
they are in length nearly
or a little hollowed or concave
twice their width, and, though imbricated, can scarcely be
they are delicate and large for the size
called truly cycloidal
the
of the fish, and are longitudinally ridged or grooved
ridges, becoming curved and nodose, form a sort of rosette in
This is very
the centre of the exposed imbricated portion.
different from the ornamentation of the scales of Dipterus^
which are either irregularly tuberculated, the tubercles being
sio7is

:

;

:

;

* "Notes on various Species of Ctenodus from the Nortlmmberland
Coal-Field," Ann. Nat. Tiist. ser. 4. vol. i. p. 77.
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elongated and scattered, or striated and punctate.
The scales
alone would therefore seem sufficient for generic distinction.
There are other characters, however, which distinguish the
two forms. When our paper on the subject was written, we
had not access to Pander's valuable Monograph on the Gtenodipterini'"^
Since then we have enjoyed this advantage,
and arc now in a position to point out other features that
separate Dlptcrus from Ctenodus.
In the former the upper
dental plates are each adherent to the anterior extremities of
the two bones named by Pander respectively the palatal and
inner pterygoid.
These are elongated flattened bones, and lie
parallel to and in close contact with each other, being apparently united by a suture.
These conjoined bones form on
cither side of the oral roof a flattened widish plate, with the
posterior extremity somewhat expanded.
The two plates are
united in front along the longitudinal middle line, and diverge
'

.

widely backwards.
Now the upper dental plates of Ctenodus are usually found
attached to similar plate-like bones, which incline or diverge
to the right or left accordingly as they are united to the right
or left dental plate.
These bony supports (PI. XIV. c, d)
are expanded at the posterior extremity, and are in genei*al
configuration exactly like the plate composed of the palatal
and pterygoid bones in Diptenis. Indeed there can be no
doubt that they are homologous ; but the fact to which we
wish to draw attention is, that Avhile in Ctenodus the component bones are united so as to form but one bone, the suture
being entirely obliterated, they are distinctly separated in
DijJterus by a well-marked sutural line.
This diiference
would seem to be of some importance; for it appears to be
constant, as it occurs in all our species, of the whole of which,
excepting C. corrugatus, these bones have been found.
The sphenoid bones in the two genera are likewise very
different in character.
In Dijjferus, according to the same
high authority already quoted, as well as according to Hugh
Miller t, this bone is widely lozenge- formed, and does not
extend backwards very much beyond the extremities of the
palato-pterygoid bones to which the dental plates are attached,
and fills up the entire space between them this bone Pander
considers the basi-sphenoid.
In Ctenodus the sphenoid is a much elongated depressed
bone, with a wide lozenge-formed expansion near the anterior
extremity. In other words, the posterior angle of the lozenge:

* ' Ueber die Ctenodipterinen des Devonischen Systems,'
Pander. 18-58.
t See 'Footprints of the Creator/ p. 58.
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fonned expansion is much produced, while the anterior angle
is only slightly produced.
The frontal portion (the presphenoid)

and

is

rounded, inclining to conical at the extremity,

between the divergent bones that support the dental
plates.
The lozenge-formed expansion lies partly behind
these bones and the elongated posterior extension (the basifits

in

;

sphenoid) is continued for a considerable distance further
back, in the large species for nearly five inches.
It is
therefore pretty clear that in Dipteriis, in which the sphenoid
reaches only a short way behind the exti-emities of the palatopterygoids, the head is proportionately short in comparison
with that of Ctenodus, in which it must be much elongated.
have in our possession numerous sphenoids, belonging
to five or six species, three of which demonstrably are those

We

C

elegans, respectively.
of G. tubercuJatuSj C. ohliquus, and
are all veiy similar in character, varying only a little in
The largest are seven or eight
the proportions of the parts.
inches long the smallest, that of C. elegans, is only half an
inch in length the usual size is five or six inches. The basi-

They

;

;

sphenoid at its junction with the lozenge-formed expansion is
usually thick and nearly circular elsewhere it is flattened.
In Dij)tenis, too, the vertebrae are ossified but there is nothing to show that this is the case in Ctenodus.
Indeed the
total absence of any appearance of vertebrge in the specimen
of C. elegans before referred to is a pretty good proof that in
this genus the central axis of the skeleton was cartilaginous.
The above distinctive features will perhaps be considered
sufficient to wan-ant the generic separation of these two forms,
notwithstanding their evidently close relationship and this
without refening to the minute structm-e of the dental plates,
;

;

—

which exhibits nevertheless some diversity in character.
In proof of the relationship of the two genera we have only to
look to the general form of the oral armature, and to the manner
We have
in which tlie dental plates are placed in the mouth.
already noticed the similarity of the palato-pterygoid bones to
plates are attached, and have pointed
out that, while in the one genus the bones are distinct, they
are in the other imited so that no sutm-e is perceptible.
The
mandibles (PL XIII. fig. 1) are also very much alike in both
genera, and so is their relationship to the dental plates.
The cranial bones of Ctenodus, so far as we are able to
compare them, also closely resemble those of Dipterus, in
which the whole of them appear to have been determined.
Unfortunately, only those of the posterior part of the skull
fragmentary specimen of the
are known in Ctenodus.
occipital region of C. tuberculatus in our possession exhibits

which the upper dental

A
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the occipitals, witli a portion of the parietals and the lateral
bones, all lying in their natural positions and united into one
mass, the component parts being distinguished by well-marked
sutures
and the whole so closely resemble the same bones
in Dipterus that they might be taken to belong to a gigantic
specimen of that genus. This fragmentary skull is eight and
a half inches across the occiput.
The posterior portions of three other skulls have likewise
been found : these belong to G. ohliquus \ they are nearly
perfect, and one of them displays the bones up to and including
the parietals.
The surface is in excellent order, and is more
coarsely pitted or punctate than in the former species, and
exhibits throughout a semigloss ; the sutures are quite distinct. The bones vary in form only specifically from those of
C. tuberculatus the occipital is the most characteristic, the
frontal margin of which is dee2:>ly concave, while in the latter
it projects and has a wedge-shaped process in the centre.
This beautiful specimen measures seven inches across. The
two other examples agree in all their characters with the
above ; but some of the lateral bones of one side are wanting.
As in Dipterus^ the component bones in Ctenodus are comparatively small, vary little in size, are many-sided, and fit
together like a mosaic pavement or like the pieces of a Chinese
puzzle.
And that the anterior bones of the skull are of the
same character, we have ample evidence in numerous separate
bones that have occurred at Newsham, which, though differing in form from those composing the fragmentary skulls, undoubtedly belong to Ctenodus,
Another specimen, showing half of the bones of the occiThis may
pital region, including the parietals, has occurred.
perhaps belong to C. cristatus at all events it is a portion of
the skull of one of the larger species, for it is of considerable
size.
And that it cannot belong to either of the above two
species is proved by the form of the median occipital, which
It is strongly pointed in
differs greatly from that of both.
front, and the lateral posterior margins are remarkably sinuous;
the surface-structure, too, is different.
The bones that are determinable in the above fragmentary
skulls are the median and external occipitals, the anterior occipitals, the parietals, and the lateral or " skin bones" according
to Pander, of which only the three posterior are present. The
arrangement of these bones is precisely similar to that given
in Pander's restored figure of the cranial shield of Dipterus
(tab. 3. fig. 1), the principal difference being that they vary
even less in size than those in the figure ; the median occipital
in C. tuherculatus is scarcely, if at all, larger than the other
14
Ann. Mag. N. Hist. Ser. 4. Vol.\n.
;

:

;

&
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the surface of the wliole, Avhich

is

in a

good

state,

devoid of ornamentation, save that it is minutelj and
irregularly granular and punctate ; but the species vaiy a little

is

in these respects.

In Mr. Atthey's collection of separate cranial bones there
specimens of the above, the median occipital of
three or four other species, all varying a little in contour and
in surface-character
so that we have here additional coitoborative evidence that our shales contain six or seven species
are, besides

;

of Ctenodus.
The opercula likewise resemble those of Dipterus they are
large, stout, slightly convex, irregularly circular plates, Avith
one side of the margin a little flattened, and slightly produced
the surface is punctate and
at each end of the flattened space
possess six or seven
granular like the cranial bones.
different forms of these gill-covers, two of which have been
identified as belonging to C. elegans and C. ohliquus respecBut, for a particular description of the various opertively.
cula, we must refer to our paj)er in the 'Annals' previously
quoted, merely observing here that the largest are upwards of
elegans, about
six inches in diameter ; the smallest, that of
five sixteenths of an inch, though detached specimens of this
all
species measure as much as nine sixteenths of an inch
the others are very much larger than this.
The ribs are well ossified both in Dipterus and Ctenodus.
Those of the latter are frequently found associated with other
remains of this fish, many of them having been identified
with the various species they are w^ell arched towards the
proximal extremity, which is considerably enlarged and the
central channel is quite small, the cylindrical wall of bone
being very thick ; the ossification of the ribs is, in fact, almost
complete.
The largest ribs are from six to eight inches long.
The fins, so far as they can be made out in C. elegans, are
The tail-fin is
arranged in the same manner as in Dipterus.
heterocercal and rhomboidal and the aniil and ventral can be
traced, immediately before the caudal.
On the whole, then, it appears quite certain that these two
genera are very closely related, as generally considered ; but
at the same time the several differences already pointed out
would seem quite sufficient to justify their generic separation,
at least for the present.
may remark here that a peculiar hatchet-shaped or
wedge-formed bone belonging to Ctenodus has occurred,
Avhich, though we are not able to determine the fact, we believe to belong to the shoulder-girdle*. Several specimens have
•

;

We

C

;

;

;

;

We

•

In Lepidodren the shoulder-girdle seems to be reduced to a single
Lone h.aving considerable resemblance to the above.

laicge

"
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been found, which are divisible into five or six species by the
they are paired bones. Their gemodification in the form
neral character is that of a flattened elongated bone, with one
end a little expanded, arched slightly, and gradually thinned
out to a fine edge it narrows a little towards the other end
one of the lateral margins is slightly thickened, and is somewhat convex the opposite margin is a little concave. From
the narrow extremity a strong wide process is given off at right
angles, and extends considerably beyond the concave margin.
These bones vary a good deal in size and form some are
comparatively narrow and much elongated others are short
and broad but all have the right-angular process at the
nan-ow extremity. The largest are 4f inches, and the smallest
;

;

;

:

;

;

f inch in length.
These hatchet-shaped bones undoubtedly belong to Ctenodus,
as they frequently occur with the remains of that fish
and a
right and a left specimen have been found in connexion with
a crushed head of C. obliquus, which fine cranial example exhibits three of the dental plates, both opercula, the sphenoid, the
occipitals, and several other bones of the head.
No jugular
plates have been found
but as they are present in Dipterus,
they may be expected to occur in Ctenodus,
The Hon. William Forster's most interesting discovery of
the extraordinary fish which Mr. Gerard Krefft has described
under the name of Ceratodus Forsteri^ will, no doubt, in due
course throw a flood of light on these curious Devonian and
Carboniferous genera, with which it evidently has much in
common. Its relationship to Ceratodus^ however, is perhaps
From Mr. Krefft's description*, it appears that in
doubtful.
Ceratodus Forsteri the skeleton is only partially ossified, in
this respect agreeing with i)/pfer?<s and Ctenodus
but from
what is known of Ceratodus, the latter is probably a true
cartilaginous fish, and consequently a Selachian or Placoid.
If this were not the case, surely something more would be
known of it than the mere dental plates, which do not seem to
be uncommon, but which are never found, so far as we know,
in connexion with bony supports, with palatal or mandibular
bones.
In Ctenodus, on the contrary, which has the palatal
bones and mandible ossified, the dental plates usually occur
attached to them.
Mr. Atthey has in his collection numerous
specimens of the dental plates adhering to entire rami and
perfect palato-pterygoid bones.
Specimens of all the species,
excepting C. corrugatus, occur in this state and, in fact, some
portion of the bony sujiport is almost always present.
The
;

;

•

;

•

Proc. Zool. Soc. 1870, part 2,

p.

221.
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entire absence, then, in Ceratodus of any such bony support
would seem to indicate that none had ever existed.
So long as Ctenodus and Dipterus were represented merely
by the dental plates, they were placed ^\\i\\ the Placoids and
no one would have been justitied in placing them elsewhere.
Therefore, until some further information is obtained respecting Ceratodus^ it would seem best to allow it to remain as at
The form of its
present located, along with the Selachians.
;

dental plates, too, is sufficiently characteristic to justify its
separation generically from this interesting Australian animal
Certainly in the
as well as from Dij)teriis and Ctenodus.
dental organs all three approximate to the Selachians ; but
the Ganoid characters so predominate that we apprehend no
naturalist would hesitate to place them in that order, though
they may be considered to a certain extent " synthetic " forms,
as suggested by M. Agassiz*.
In the present state of knowledge respecting Ceratodus^ it
is, then, evidently hazardous to place Mr. Krefft's fish in that
genus
but its affinity with Dipterus and Ctenodus^ more
All three are
especially witli the latter, is clear enough.
covered with large cycloidal scales ; the fins are arranged
much in the same manner ; the skeletons are nearly in the
like state of partial ossification ; the dental plates are much
alike, there being four ridged plates
two palatal, two mandibular. And when the so-called Ceratodus Forsteri has been
fully examined, there can be little doubt that this affinity will
become only the more evident.
Nevertheless the relationship is perhaps closest with Ctenodus.
Like most of the members of that genus, the Australian fish is large, measuring from three to six feet in
length.
And it is only necessary to look to the mandibles
(PI. XIII. figs. 1
2) of the two forms to be convinced how
In Ctenodus the ramus (fig. 2) is a
close this relationship is.
stoutish bone, flattened vertically, with the upper margin
turned over towards the external surface, to give support to
it is therefore channelled on the outer
the large dental plate
The posterior
surface, and somewhat convex on the inner.
extremity projects backwards beyond the dental plate a little
more than half the length of the latter and is for the greater
part occupied by the glenoid surface, which extends from the
upper margin, and is a deep, Avide, circular notch, inclining
backwards and downwards. In front the symphysial surface
is straight, extending the whole depth of the ramus, and is
The dental plate is about two-thirds
gi'ooved transversely.
the entire length of the ramus, and is placed nearer the sym* 'Nature,' No. fi], vol. iii. p. IGO fl«70).
;

—

&

;

•

;

,
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The ramus is upwards
physis than the posterior extremity.
of three inches in lengtli, and, including the thickness of the
dental plate, is an inch deep.
Such is the description of the ramus of C. ohliquus^ which,
with very little modification, would do equally well for all the
other species, as they vaiy only in size and slightly in the
On com})aring this description and
proportions of the parts.
the figure of the ramus (PI. XIII. fig. 2), as well as that of
the entire mandible of C. imhncatus (fig. 1), with the representation of the mandible of the so-called Ceratodus Forsteri
that accompanies the paper on the subject in the Proceedings
of the Zoological Society,' previously quoted, it will at once
be seen that these parts in this curious fish and those in Ctenpdus closely resemble each other. So similar, indeed, are
they, particularly in the dentition, that, were nothing more
known of the two forms, they Avould both assuredly be considered to belong to one ai^.d the same genus.
And this likeness would be still greater if the cartilage were
present that undoubtedly originally supplemented the ramus
of Gtenodus.
At present the outer border of the dental plate
is unsupported, overhanging as it does the side of the ramus.
This channel or cavity (PI. Xllt. fig. 2, d) beneath the dental
plate must have been occupied by cartilage, which, passing
backward to the glenoid notch, might, it can easily be seen,
form here a semicircular cavity similar to that shown in the
The ramus
figure of the mandible of Ceratodus Forsteri.
would thus assume a somewhat rotund form, instead of being
a flattened or, rather, a semicylindrical plate, as it has all the
appearance of having been, encasing incompletely a cartilagi'

nous core.
But, notwithstanding the similarity of the so-called Ceratodus Forsteri to the Ctenodipterini, we are quite inclined
to believe that it will be found to be generically distinct from
all known forms.
"
The new Australian fish is described to have two " incisor
teeth in the upper jaw, placed a little in advance of the dental
plates.
There is no reason for believing that such additional
teeth are present in

either

entire heads of the former

Dipterus or Ctetiodus.

have been obtained

;

Several

and we possess

in the specimen before alluded to of C. eJegans a crushed head
of that species, and have also two crushed heads of C. ohliquus'^
and in neither genus has there been found the least trace of

any such " incisor " teeth. The four dental plates only are
present— two palatal, two mandibular.
And, again, these
plates are not by any means uncommon at Newsham, where
upwards' of four hundred specimens have been obtained by
Mr. Atthey. Had such " mcisors " existed, about two hun-

—

;;
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them might therefore have been expected to occur
not one has been found.
This peculiar character alone -would seem sufficient to separate generically the so-called Ceratodus Forsteri from Dijpterus
and Ctenodus^ and shows very clearly the relationship of the
former to Lejndosiren, which is provided with two small
pointed teeth in front of the upper dental plates*, which latter
do not differ much from those of this interesting Australian fish.
di-ed of

EXPLANATION OF THE PLATES.
Plate
Fig.

1.

size, witli

;

:

Fig. 2.

XIII.

the dental plate attached, of Ctenodus
a, dental plate
J, frlenoid notch.
ijnhricattts
Outside view, natural size, of the right ramus, with the dental
b, syma, dental plate
plate attached, of Ctenodus ohiiquus
c, glenoid notch
d, channel or cavity overphysial margin
hung by the dental plate.
a, posterior or imbriScale, much enlarged, of Ctenudus elegans
cated extremity.

Mandible, natural

:

Fig. 3.

;

;

;

:

Plate XIV.
The

palato-pterygoid bones, natural size, Avith dental plate attached, of
a, anterior
extremity of the bone
Ctenodus tuhercidatus
d, pterygoid side
c, palatal side of the bone
b, dental plate
of ditto.
:

;

;

XXIV.

Catalogue o/"Zygopina3, a Suhfamily o/*Curculionidge,

found hy Mr. Wallace in the Eastern ArcMpelaxjo.
Francis P. Pascoe, F.L.S. &c., late Pres. Ent. See.
[Plates

By

XV. & XVI.]

of America and of the Old World Lacordaire
sought to establish two sections depending on the, as a nile,
greater breadth of the episterna of the metathorax in the
foraier, and their naiTOwness in the latter, or, when in the
latter the episterna are broad, on there being a funicle of only
But, even
six joints, and the pectoral canal being absent.
with these limitations, the distinction will not now hold good,
as several genera have broad episterna, either with a pectoral

For the Zygopinge

canal or with a seven-jointed funicle.
Lacordaire, however, was acquainted with but three of these
Malasian genera, only one of which [Arachnopus) has narrow
episterna ; and this, with Sphadasmus, Synipiezopus and their
allies, it seems to me, had better be excluded from the subfamily.
It is not at present my intention to swerve from
^

Lacordaire's aiTangcment ; still
how the New- World Zygopinaj
•

it may be desirable
may be differentiated

to

show

from the

" Description of the Lepidosiren annectens," by Richard Owen, Esq.
Linn. Soc. vol. xviii. p. 341, tab. 27. fig. 2.
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normal species of the 01<1 World. Having regard to the aberrant portion, these differences may perhaps be best shown in
a tabular form
:

True Zygopinte.

—Episterna of the metathorax broad,

parallel, separating
the posterior coxae from the elytra; eyes always
large, generally occupying the whole of the head or
nearly so.
pectoral canal; funicle of seven joints.
All the
Neiv- World Zytjopinte.
Without a pectoral canal, or, if with one, then with a
funicle of six joints or with a funicle of seven joints
without a pectoral canal. Old- IVorld Zygopime.
Aberrant Zygopinse. Episterna of the metathorax narrow {Nauplusus,
ex.), often indistinct, leaving tlie postenor coxse in
contact with the elytra eyes of moderate size.

A

;

—

;

Perhaps entomologists only can appreciate the really wonmade by Mr. Wallace, especially when we
consider how poor the collections are, even the Dutch ones,
which are occasionally sent to Europe. In this family Curculionidffi, to which the Zygopinaj belong, exclusive of the other
Rhynchophorous groups, it is probably within the mark to say
that he obtained during his travels among the eastern islands
not less than a thousand species and I think I am not far out
derful collections

;

of the way in estimating the number of new ones at ninetenths of the whole.
But even the knowledge we have thus
obtained is insufficient to enable us to place any great dependence on the distribution or limitation of their beetle-fauna.
If we suppose that Mr. Wallace has collected even half the
species inhabiting these vast regions, extending for more than
4000 miles in length and about 1300 in breadth, it is obvious
that in doubling the number results might be obtained which
would very considerably modify any conclusions we may
arrive at now.
For instance, in the great island of Borneo,
Sarawak, a small district on the north-west was the only pai't
visited by Mr, Wallace ; it is quite possible that on the southeast coast, opposite to and in one part not more than seventy
miles from Celebes, the fauna might be found as allied to the
"Australian region" of the archipelago as the north-western
or, rather, the Sarawak fauna undoubtedly is to the " Indian
region "
that is, supposing the Malayan-peninsular fauna is
to be called Indian.
Wallace's Straits (as that portion of the sea has been called
which separates Borneo, Java, &c. on the west from Celebes
and the islands to the east of it as far as New Guinea) may in
other branches of the fauna mark off the two regions alluded
to
but, it seems to me, for the Coleoptera they do not show
any stronger line of demarcation than would probably be
found in taking other parts of the archipelago of about equal

—

;

—

—

.
.
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Taking, for instance, the 63 species noticed in this
paper as belonging to the Malasian fauna, we find 5 genera
and 17 species confined to the " Indian," 10 genera and 40
species to the " Australian," and 6 species, belonging to 4

extent.

genera, common to both regions, besides 4 other genera {D<bdania, Phylaitisy Pempheres, smd O^hilia) reipresented in both.
They may be tabulated thus
:

Common
"Indian."

"Australian."

Mecopus

2

4

2

Talanthia

1

Agametis
Ganyopis

2

1

2

«:/

2
.......

2

3

Dsedania

1

1

Phylaitis

2

2

Pempheres

1
1

1

.

J

'

Emexaure
Heurippa
Metialma*

'

1
1

1
1

Osphilia

Brimoda

.

iii-r

1

Odoacis
Chirozetes

to both.

1

3

Nauphseus
Arachnopus

10

Thyestetha
Telaugia

1
1

1

Idotasia

Semiathe

.

Elichora

.

Xychusa
iNyphseba

17

5
2
1
1
1

40

6

Again, if we divide this "Australian region" into two
groups, the one consisting of the shallow-sea islands of the Papuan group, New Guinea, Salwatty, Aru, Mysol, and Waigiou,
the other the deep-sea islands between these and Wallace's
Straits, comprising, among others, Celebes, Gilolo, Morty,
Batchian, Ceram, and Amboyna, we find the 46 " Australianregion" species, including the 6 common to the two " regions,"
to be thus distributed
5 genera and 21 species confined to
the shallow sea, 5 genera and 17 species to the deep-sea
islands, 8 species belonging to 5 genera common to both
groups, and 3 other genera ( Chirozetes, Metialma, and Osphiliay
represented in both. The table below will show their special
:

distribution
*

But

—

:

this

genus has species found in India and in China.

.

from

the

.

Chirozetes.

Shallow-sea

Peep-sea

Islands.

Islands.

2

2

2

1

1
1

.1

.

.3

:'

.

Pempher^
Daedania
Phylaitis

][

.

;1

.

Heurippa
Metialma

Common.

:iii;

1

Osphilia
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Mecopus ...1./.:..
Agametis .....
...

—

.

.*:-i
.
,

,

,

X.

,

1
..

Nauphaeus
Arachnopus

1

1

1

2

..........

1

.';'^."^. ?

5

;

'3

'

Thyestetha
1
Telaugia ...........

1

2
2

Idotasia

Semiathe

Xyehusa

'2'"

'"

2

1

1

'.

Eliehora

1

,

Nyphseba .........,.;.

1

.

17

21

8

much importance to these tables, or to any of
same character which may be drawn up on the strength of
our present materials but it would not be difficult to show
that similar differences would be found to a greater or less
I do not attach

the

;

extent in other cases. How very few species, for instance, are
as yet known to be cOtnmon to, Dorey and Aru and yet their
faunas are probably alrnost identical.
Of the Australian Zygopinee only two species have been
described, /?ac Mr s lattcouis &nd Mecomis tipularius. Another
Mecopus and twoldotasice are in my collection ; and these, as far
as I know, are all that have at present been found in Australia
as when there are genera common to Malasia and Australia,
they are frequently found in regions beyond the two v Mecopus
and Idotasia have representatives in. the Fiji Islands and New
!

2

Caledonia respectively.

/

.;•

,

Mr. Wallace tells me that the
Mecopi are always found on dead trees in the forest, love the
sunshine, and take flight rapidly. The members of the allied
genera appear to have similar habits but with the Arachnopodes it is different they look like spiders and have the motion

As

to the habits of the species,

;

;

of spiders, frequent the edges of leaves,

when approached.

IdotasicB

leaves, but are sluggish.

and

The

moving rapidly beneath

their allies are also found

species observed

on

by Lacordaire

Cayenne and Brazil " live exclusively on the trunks of trees,
and are usually quiescent. At the approach of danger, they
run rapidly round the tree and when one attempts to seize
them, they fall suddenly as though dead. But instead of
in

;

;
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dropping to tlie ground, they take flight in the middle of their
and go back to the point from which they departed."
In the following table, which is drawn up on the principle
of taking the most obvious characters rather than the most
important, it is thought desirable to include two genera not
occurring in the Malayan archipelago
one {Sphadasmus)
represented by an Indian species, the other the Australian
genus Ilacuris. Thus all the known Asiatic and Australian
genera are here enumerated.
fall,

—

a.

No

b.

Eyes

pectoral canal, or, if present, not passing the anterior coxae.
closely approximate, occupying the whole head or nearly so.
c. Funicle six-jomted.
d. Anterior femora linear, elongate.
Mecopus, Schon.
e. Scape not nearly reaching the eye
Tulmithia, n. g.
ee. Scape extending beyond the eye
(Id. Anterior femora thickened, not, or only moderately, elongate.

Propectus canaliculate.

/.
(7.

gg.

Agametis, Paso.
Second joint of the funicle very long
Second joint of the funicle scarcely longer than
the others

Gangojris, n. g.

ff. Propectus not canaliculate.

Second abdominal segment
and fourth together.

h.

aa long as the third

Anterior coxaj contiguous.
Anterior tibiae compressed, curved, or bisinuate
Anterior tibiae straight or nearly so.
Second joint of the funicle twice as long as the

i.

J.
jO'.

k.

.

n. g.

Second joint of the funicle not longer than the
Phylaitis, n. g.

first

Anterior coxae not contiguous

ii.

n. g.

Pempheres,

first

kk.

Dadania,

hh.

Second abdominal segment shorter
third and fourth together

cc.

Funicle seven-jointed.

C'hirozetes,

Pasc.

than the

Tarsi elongate, linear
Tarsi less elongate, the three basal joints gradually broader.
m. Body rhomboidal or elliptic.
w. Three intermediate segments of abdomen equal .
nn. Second segment of the abdomen as long as the
two next together.
o. Rostrum triangular at the base
00. Rostrum cylindrical at the base
mm. Body oblong, parallel
I.

Odoacis, Paso.

Emexaure,

n. g.

//.

bb.

Brimodn,

n. g.

Osphilta, n. g.
31etialma, n. g.

Heurippa,

n. g.

Eyes not closely approximate, nor occupying
the whole head.

With ocular lobes.
Intercoxal process narrowed
qq. Intercoxal process very broad
jyp. Without ocular lobes.
r. Intennediate segments of abdomen of equal length
rr. Second abdominal segment longer than the next
two together

p.
q.

Nauph^us,

n. g.

Arachnopiis, Gu^r.

Sphadasmus*, ^ch'on.
Ilaouris, Pasc.

* Sphadasmus has been considered to be confined to South Africa

—

;
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A

pectoral canal passing behind the anterior coxa?.
Pectoral canal gradually eflaced behind.
t. Rostrum in repose extending to the abdomen
tt. Rostrum in repose not passing beyond the intermediate coxae
ss. Pectoral canal limited behind.
u. Intercoxal process very broad, the posterior coxse
close to the elytra.
V. Metasternum of moderate length, intermediate and
posterior coxse on each side not approximate.
w. Femora canaliculate beneath, receiving the tibite in
repose
WW. Femora not canaliculate beneath
vv. Metasternum very short intermediate and posterior
coxse on each side nearly contiguous.
./'.
Pectoral canal not extending to intermediate coxso
XX. Pectoral canal extending to the posterior border of
the intermediate coxse
uu. Intercoxal process narrower; posterior coxse not
near the elytra

aa.
s.

TJiyestetha, Pasc.

Telaugia, n. g.

Idotasia, n, g.

Semiathe, n. g.

;

.

Xychtisa, n. g.

Elichora, n. g.

Nyphaibaj

n. g.

Mecopus.
Schonherr, Disp. Meth. p. 304; Lacordaire, Gen.

vii. p.

157.

The new

species of this genus described below are all very
distinct, and cannot possibly be confounded with any others.

This is not the case with M. bisjnnosus'^, Weber, on which
the genus is founded, and from which I cannot separate M.
Audineti^ Rid.
Of the numerous examples in my collection,
from seventeen localities, extending from Java and Singapore
to New Guinea, I am unable satisfactorily to separate apparently different forms which, if taken without the intermediate
Here
individuals, would seem to represent good species.
" natural selection " may be said to have failed to strike out
connecting varieties, without which any such graduated series
of forms can be considered only to represent a single spebut the foUovping species, not
into our table

uncommon

in Indian collections, brings

it

:

Sphadasmus hrahminus.
griseo-squamosus ; rostro prothorace brefuniculi articulo primo secundo duplo longiore, tertio secundo
fere sequali ; prothorace transverso, subconico, regulariter convexo,
medio et utrinque griseo-squamoso ; elytris profunda striato-punctatis,
interstitiis latis, convexis, basi figura transversa triloba, plaga laterali
et maculis conjunctis in medio et pone medium sordide griseis notatis

S. breviter ovalis, fuscus, infra
vioi'e

;

pedibus squamis filiformibys

vestitis.

Long. 4j

lin.

Hub. Bengal.

is

* RhynehcBnus hispinosus, Fab. (Syst. El. ii. 475), quoted in Schonherr,
surely very different from this.
Fabricius connects it with Cionus.

;
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It may be added that there is no ground for believing
these varieties to be local subspecies. The descriptions below
are all made from males and it will be seen that two of them
There are a few other species in
are without pectoral spines.
Mr. Wallace's collection ; one of them is M. trilineatus, Guer.,
and "VVaigiou as well
which was found in the islands of

cies.

;

Am

as in

New

Guinea.

Mecopus

M.

spinicollis.

PI.

XV..

fig. 8.

supra maculatim albo-squamosus,
rostro prothorace duplo longiore,
supra quinquecarinulato, basi silaceo-squamoso antenins nigris,
prothorace
funicid.0 articulo secundo quam tertio duplo longiore
transverse,. ampliato, medio antiee paulo gibboso, in ntroque latere
cavitate sat profunda impresso et extrorsum spinis duabiis erectis
instructo, supra granulis opacis plurimis sat vage inter squamas
detectis
elytris basi prothorace angustioribus, dorso planatis et
versus scutellum paulo excavatis, sulcato-punctatis, interstitiis
cornibus
4°, 5°, 6° spinis brevibus uniseriatim remote armatis
pedibus minus elongatis, albo-squamosis, conrectis, subulatis
cinne nigro annulatis.
Long, o lin.
sat brevifer obovatus,

ater,

infra squamis albis dispersis

;

;

;

;

;

;

Hab. Java.
In

my specimen there are only two, but in the British Museum

is one with four or five shorter spines on each side.
the female they are replaced by tubercles.

there

In

Mecopus cuneiformis.
M.

oblongus, postice gradatim attenuatus, nigro-piceus, silaceosquamosus^ femoribus elytrisque abquando squamis uiveis irroratis
rostro prothorace duplo lougiore, quinquecarinulato, basi
antennis nigris, funiculo niveogenisque silaceo-squamosis
prothorace
piloso, articulo secundo quam tertio triple longiore
plus minusve ampliato, utrinque fortiter rotuudato, supra subvage granulate elytris anguste cuneatis, dorso planatis, striato;

;

;

;

punctatis, interstitio quinto uniseriatim spinoso, reliquis exterior!^
bus asperato-elevatis, a})icibus truncatis, angulo extemo tubercu-

corpore infra dense albo-squamoso, maculis fuscis
femoribus supra silaceo-squamosis, rehquis albo sparsis.

lato-productis
dispersis

;

Long. 4-5

;

lin.

Hab. Sarawak.
In one or two of my specimens there are brown spots on
What I t«ke to be the female has
the middle of the elytra.
Another species very close
the apices of the elytra rounded.
to this, from Java, has the elytra mucronate in both sexes
but my male specimen is in too poor a condition for description.

;; ;

,.

from
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•;

fig. 3.

M.

oblongus, postice gradatim, attenuatus, prothoraco squamulig,
subtus elytrisque indumento, griseis dense tectus ; rostro capite
cum prothorace vix longiore, supra quinquecarinulato, squamulis
_

usque ad apicem irrorato antennis dense griseo-pilosis,
clava, basi excepta, nigra, funiculo articulo seeundo quam tertio
triplo longiore;. prothorace sat amplo, apico angustato, squamulis
griseis fere

;

rotundatis tqcto; elj^ris cuneato-cordiformibus, apicibus' rotundatis, striato-punctatis, interstitiis. omnibus granulato-spinosis,
marginibus exterioribus nigris cdrnibus nullis; pectore longe
lanoso ; pedibus anticis quam reliquis multo longioribus ; femori;

bus, praesertim posticis, incrassatis> his corpus vix superantibus,
griseo-squamo^is; tibiistarsisque, minus squamogis. Long.
4| lin.

Macassar.

i/a^.-

.['-.

'

^m;-;:,;..

-uiHiriii!

r.v.

'-.-

.....;•./

Thef same weage-shaped outlifie- as tHe laigt/but diffetently
clothed, and the apices of the elytra rounded.
'

'••

''•

Mecopustenuipes.

M.

obovatus, fuscus, squamis grisescentibus albidisquo vanegatus
rostro prothorace fere triplo longiore, basi (prajsertim lateribus)
crebre rugoso-punctato, infra denticulato-grauulato
antennis
piceis,^ funiculo mpdice tenuato, articulis duobus basalibus
fere
aequalibus; prothoraco valde transverse, ampliato,' apice abrup^9
;

medio ajqualiter fusco-squamoso, vittis tribus margirieque basali subalbido-squamosis scutello oblongo, griseo elytris

constricto,

;

;

subcuneatis, supra subdepressis, apicibus rotundatis, interstitiis
valde convexis, tertio postice bi- tridentatia, dorso griseo subvitsiugiilis pone medium macula fusca obliqua uotatis
cornibus piceis, longiuscuHs, paulo recurvatis corpore infra atro,
albo marginato, abdomine segmento primo pone coxas brevi
pedibus tenuissimis femoribus squamis griseis irxoratis, posticis
perparum incrassatis tibiis posticis dense albo-squamosis. Long.
tatis,

;

;

;

;

5

lin.

Hah. Dorejj Aru.

There

:.

.i

a vestige of another stripe on each side of the profive in all ; tlaere are also a few nearly obsolete brownish spots on the base of the elytra; but in this
genus colour is very uncertain *.
is

making

thorax,

in my collection, from one of the Fiji islands, is very
above in coloration and outline, but, inter alia, is finely granulated on the prothorax it may be described as follows :^*

Another species

like the

;

Mecojnis

M. forma

et colore

collaris.

M.

temdpedis, sed rostro minus punctate, basi quadrangulaii antennis valde tenuatis, funiculo articub seeundo quam
primo
sesquilongiore prothorace supra manifeste punctato, interstitiis tenuiter
granulatis; elytris sutura postice subserratis, interstitiis .3°, 5°, 7<<,
granulis elongatis subapproxiniatis instructis
abdomine segmento
primo longiore ; femoribus posticis linearibus, nullomodo incrassatis
;

;

;

tifeii^poaticis d,enae nigro-squamo^ig,.

Long. 5

lin.

;
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Mecopus

M.

serrirostris.

squamis

luteis, vel aurantiacis, albisque
ater,
variegatus
rostro prothorace vix duplo longiore, squamoso,
quinquecarinulato, carinulis, media excepta, subremote breviter
spinosis, squamis carinulisque prope apicem evanescentibus ; antennis tenuissimis, piceis, funiculo articulo secundo quam tertio
quadruple longiore ; clava longe pedunculata protborace modice

subellipticus,
;

;

ampliato, granulis paucis inconspicuis instructo, atro, linca media
nivea, lateribus biteis, sed plaga atra plus minusve ampliata signato ; scutello niveo ; elytris sat late subcuneatis, medio magis
convexis, apicibus rotundatis, striato-punctatis, punctis oblongis,
interstitiis angustis, acute elevatis, praesertim tertio pone medium,
granulatis, granulis (propter squamas, vix conspicuis) atris, sutura
vittisque duabus utrinque obbquis albis luteo lavatis ; comibus
nuUis ; pectore integro, aurantiaco-lanoso ; metasterno abdomineatris, lateribus albo-squamosis pedibus anticis elongatis, atris,
femoribus intus aurantiacis, apicem versus apiceque ipso atris
femoribus intermediis et posticis (his modice incrassatis) plerumque aurantiacis. Long. 6 lin.

que

;

Hah. Batchian, Dorey, Saylee.

The

yellowish tints of this species are more or less of a
faded orange, but brightest on the breast, where, in the male,
the scales are long and woolly-looking.

Mecojms Uturatus.

M.

obovatus, ater, squamis albis maculatim variegatus ; rostro prothorace duplo longiore, valde arcuato, basi quinquecarinulato,
utrinque vage squamoso ; antennis subtestaceis, extrorsum infuscatis ; funiculo articulo secundo quam tertio duplo longiore ; prothorace sat brevi, vix ampliato, apice latiore, subtiliter creberrime
pimctato, maculis tribus albis basi notato scutello oblongo, angusto elytris breviusculis, utrinque modice rotundatis, striato;

;

punctatis, interstitiis alternis elevatis, sat vage granulatis, apicibus rotundatis, basi suturaque, scutello incluso, literam T

cornibus
formantibus, maculis plurimis albo-squamosis decoratis
corpore infra atro, sparse ochraceosubulatis, paulo recurvatis
squamoso, ad latera squamis magis condensatis, metasterno utrinque plaga magna atra notato ; pedibus anticis posticisque longitudine sequalibus femoribus, posticis exceptis, modice incrassatis,
Long. 4 lin.
his infra dente magno armatis.
;

;

;

Ilah.

Tondano, Macassar, Sarawak.

Talanthia.
Antennte
aerobes subterminales.
Rostrum elongatum, tenuatum
scapus ultra oculum productus funiculus 0-articulongissirnffi
;

;

;

ovata, basi pedunculata.
Scittcllian
I'j-othorax subquadratus, utrinciue paulo rotundatus.

latus,

articulis valde

elongatis

;

clava

;;;
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parvura. Elytra prothorace paulo anfnistiora, basi supra planata.
Pedes longissimi, lineares
femora mutica ; tihue fere rectae
tarsi articulo basali longissimo.
Pygidium obtectum.
;

With a habit veiy much like that of Mecojms^ this genus is
trenchantly differentiated by the unusual length of the antennae
the scape alone, in (so far as I can judge) both sexes,
extending to the posterior border of the eye.

—

Tcdanthia phalangium.

PL XV.

fig. 4.

T, oblonga, nigra, opaca ; rostro nitido, corpore longiore, basi supra
bicarinulato, ad latera sulcato, apicem versus arcuato, depresso

antennis piceis, funiculo articulo seeundo longiore, prime tertioque
gradatim brevioribus
prothorace subtditer
punctato, punctis majoribus vage interjectis, maculis septem albosquamosis oriiato, una basali lineari, tribus utrinque rotundatis
elytris latitudine duplo longioribus, latcribus sensim angustatis et
parum rotundatis, sulcato-punctatis, punctis foveiformibus, interstitiis angustis, convexis, plaga communi scutellari, maculisque
quatuor vel plurimis posticis, e squamis albis formatis, notatis
coq)ore infra ad latera albo plagiato ; tibiis tarsisquo infra concinne ciliatis, illis apice albis.
Long. 3^-5 Hn.
aequalibus, cteteris

;

;

Hah. Penang.

Agametis.
Pascoe, Journ. Proc. Linn. Soc. (Zool.) x. p. 473.

The addition of four new species to this genus necessitates
a slight modification of its characters as given by me in the
work above quoted. The posterior femora of these species do
not extend beyond the body as in the type; and all the femora,
except in A. deleta^ are more or less thickened towards the
apex ; the elytra, too, though still depressed, are not flattened.
None of these species has a trace of the bright orange of their
congener, A. estiva, but are of different greys and browns,
with a few spots of whitish, which, as in other instances where
these colours predominate, probably vary according to the individual.
The forms of the femora and tibiae seem to afford

f

good characters.
Agametis
A. subovata, fusca, squamis

agrestis.

griseis sat dense tecta

rostro rufo-piceo,
apice nigro, subtilissime punctulato, basi vage squamoso antennis
subtestaceis ; prothorace valde transverse, modice punctato, sat
parce squamoso, utrinque vitta indeterminata pallida notato
;

;

scutello baud conspicuo
elytris prothorace valde latioribus, sulcato-punctatis, punctis quadratis, iuterstitiis angustis, convexis,
postice, prope apicem, subgil)bosis maculisque duabus albidis no;

tatis

;

corpore infra femoribusque dense griseo-squamosis

;

femori-

;
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bus posticls incrassatis, medio macula nigra signatis; tibiis tarsisque rufo testaceis, squamis filiformibus albidis vestitis. Long.

4

1iu.

Hah. Sarawak.

Agametis dehta.
^. subovata, ferruginea

vel fusea,

squamis grisescentibus vestita

rostro testaceo-piceo, subtilissime punctulato

antennis subtesta;
fuuiculo articulo secundp sequentibus conjunctim baud
longiore prothorace valde transverso, sat dense squamoso, utrin-

ceis,

;

que

vitta indeterminata ochracea notato

quadrato

;

;

seutello distincto, sub-

elytris protborace paulo latioribus, sulcato-punctatis,

punctis quadratis, squamigeris, interstitiis sat latis squamis elongatis remote uniseriatim munitis, sutura antice macula oblonga
et pone medium maculis duabus albidis notata
corpore infra,
lateribus thoracis, femoribusque dense albido-squamosis
femoribus posticis perparum incrassatis ; tibiis posticis extus paulo arcuatis, anticis, apice solo crassiore, teretibus.
Long. 2| lin.
;

;

Hah. Singapore, Sarawak, Mortj, Sajlee.

Agametis morata^:A. subovata, fusca, flavido-squamosa

;

>.,

£

.>.\U:iih

rostro nigro. nitido, apice rufo-

antennis subtestaceis, funiculo ut
prothorace valde transverso, sat dense squamoso,
utrinque flavescente maculis indeterminatis notato elytris prothorace paulo latioribus, sulcato-punctatis, punctis ovatis, interstitiis sat latis, convexis, squamis elongatis uniseriatim remote
munitis, sutura antice, scutello incluso, albido-squamosa, pone
medium albo binotatis, maculisque indeterminatis fuscis variegatis ; corpore infra pedibusque flavescenti-squamosis ; femoribus
tibiis breviusculis, extrorsum
incrassatis, prtesertim posticis ;
sensim incrassatis, posticis valde arcuatis. Long. ^| lin.
piceo, subtilissime punctiilato

in i^raecedente

;

;

;

,

Hab. Sarawak.
Agametis ortyx.
squamis ochraceis maculatim varia rostro
minus elongate, magis robusto, a medio a<i apicem seiisim latiore
antennis subpiceis, funiculo articulo secundo .sequentibus conjunctim manifesto longiore prothorace fortiter transverso, plaga
media fusca, cruciatim separata, ornato, lateribus pallidis, indistincte fusco maculatis ; elytris prothorace magis latioribus,
sulcato-pxmctatis, maculis numerosis ochraceLs fuscisque irroratis,
quasi subtesseUatis
corpore infra pedibusque ferrugineis, sat
dense ochraceo-squamosis femoribus incrassatis, posticis medio
macula fusca notatis tibiis anticis basi fortiter arcuatis, apice
angustatis.
Long. 3 lin.

A.

late subovalis, fusca,

;

;

;

;

;

:

Hah. Mysol.

'
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tJie

Eastern Archipelago.

209

Ganyopis.
Caput inter

ociilos cristatum; rostrum subvalidum,
basi incrassatum
supra compressura, inter oculos asceudens
scrobes prfemedian®
Uapus ociJum baud attingens ; funiculus
6-articulatus, articulis
crassis, tribus basalibus paulo
longioribus, ca^teris breviter
obcomcis; dava parva obovata.
Prothorax suboblongua, apice tubulatus et supra baud siuuatus.
Eh,tra prothoraje ktiora,
elongata, subparaUela, postice subito
decHvia.
Pedes mediocres
;

/mom

•

parum

incrassata, infra dentata, postica
longiora
subrectoe; tarsi mediocres, articulo tertio
fortiter diJatato

•

tihice

•

coxa^

antic® contigu® PropectmleYitev
canaliculatum, haudcornutum
A.bclomen normale, suturis fere rectis.

Inh^hit like Agametis, but the funicle different,
the rostrum
raised at the base, running up and
forming a crest between
the eyes and the apical margin of
the prothorax not sloped or
smuated above, as in that and many of the
genera allied to

Mecopus.

Oanyopis leucura.

PI.

XV.

fio-.

7.

G. elongata, fusca; rostro prothorace
breviore, ferrugineo
basi
cristaquc inter oculos silaceo-squamosis
antennis piceis, fu'niculo
articulo secundo prirao ^-ix longiore,
omnibus parce pilosis prothorace latitudine longitudini fere jequali,
fortiter sat crebre
punctato medio fusco, lateribus scutelloque
dense sHaceo-squamosis; elytris supra subplanatis, latitudine
fere triplo longioribus
basi singulatira valde rotundatis, lateribus
sensim angustatis, postice utrinque tuberculo conico et,
apice ij^so, tuberculo minore
externo, munitis, fortiter seriatim punctatis,
punctis approximatis,
quadratis, hneis elevatis separatis, dimidio
antico supra parteque
dechvi dense silaceo-squamosis ;.corpore infra
femoribusque dense
albo-squamosis ; femoribus posticis macula fusca
notatis ; tibiis
tarsisque minus dense squaraosis.
Long. 6 lin.
;

•

Hah. Malacca.
Odoacis.
Pascoe, Joura. Entom.
Maa-ohaimn, Lacordaire, Gen.

vii, p.

ii.

p.

427 (1865).

158 (1866).

Lacordaire's description of this genus was based
on a female
trom Ceylon, which is doubtless distinct from
the species described by me, as well as from the following.
The genus is
aUied to Mecopus, and, owing to the length of the
hind femora,
IS ot a remarkable appearance.
The male in the type iO
graUartus'^) has the anterior coxsb spined, not
the breast as
in

*

Ann.

& Mag. N. Hist.

See PI. XVI.
Ser. 4.

fig. 5.

To?, vii.
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Mecopus. I have another species allied to it, from Singapore,
but it is not quite perfect it has a longer prothorax, with the
posterior angles produced, and the sides of the elytra, for more
than a third of their length, dilated, or forming a sort of ledge.
The following is very distinct from both.
;

Odoacis

ijedestris.

0. ovalis, obscure fuscus,

squamis sordide ochraceis sparse et submaculatim indutus rostro nigro, basi quinquecarinulato antcnnis piceLs, griseo-pilosis
funiculo articulo sccundo quam primo
duplo longiore clava subcyliiidrica prothoraco trausverso, medio
;

;

;

;

;

carinulato,

angulis posticis producto-rotundatis, dorso reticidato
foveato ; elytris sulcato-punctatis, interstitiis altcrnis magis elevatis, quarto sextoquo granulatis corpore infra pcdibusque squamis albidis irroratis tibiis, praescrtim posticis, valde compressis,
his extrorsum nigiis ; tarsis posticis articulo basali valde compresso.
Long. 4 hn.
;

;

Hah. Sarawak (and Labuan).

Chirozetes.
Pascoe,

Joum.

Proc. Linn. Soc. Zool. s. p. 447.

From a communication lately received from M. Chevrolat,
I find that the species described by me, and from which I di-ew
up the characters of tliis genus, had been long ago published by

Wiedemann *, under the name of Bhynchcenus sphcerops^ in a
work which, at the moment, I had unfortunately overlooked.
Of the species here described, the first three have a certain
general resemblance to the type ( C. spluerops)
so have also,
but in a less degree, tlie last two with one another. The following table will facilitate their recognition
;

:

Derm brown.
Prothorax longer than broad
spharops (Wiedm.).
Prothorax transverse.
Elytra ( J ) scarcely more than half as long again
as broad.
Protliorax granulate
l^rothorax not granulate
Elytra nearly twice as long as broad
Derm black.
Apex of the prothorax entire
Apex of the prothorax sinuate

*

Zool, Mag. Bd.

ii.

Stuck

aiigiintlis.

pmix.
'

scctator.

vcrvosus.

grummicus.

i,

p.

129 (1825).

'
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Chirozetes sectator.
C.

subeUipticus, fuscus, squamis silaceis
conspersus
ocuios silaceo-squamoso;
rostro nitido,

;
capite inter
sat fortiter punctato •

antenms

piceis prothorace transverso, apice
supra modice sinuato
granulato-punctato, squamis silaceis irrorato,
;

in medio et in utroque latere condensatis, vittas tres
formantibus elytris sulcatopunctatis, mterstitiis alternis elevatis,
;

reliquis complanatis, maculis silaceis_ notatis, pone
scutellum in singulo elytro macula
curvata, postice divergente, signatis
cornibus gracHibus, acutis
;
:

albido-squamoso; pcdibus minus squamosis.

LoTli'mf

Hah. Sarawak, Penang, Singapore.
Chirozetes junix.

a

breviusculus, fuscus capite inter ocuios
silaceo-piloso ; rostro sat
tortiter punctato, basi vage
silaceo-squamoso, apicem versus rufo;

antenms

testaeeo-picois
prothorace transverso, basi manifeste
bismuato, apice modice sinuato, liaud
granulate subcrebre punctato, squamis silaceis irrorato, in
medio carinulato ; elytris piceis
Bquamis silaceis flavescentibusque variegatim
indutis, sulcatopunctatis, interstitiis 1", 3°, 5» elevatis,
hoc confertim punctato,
reliquis subaspcratis, plaga fusca
pone medium notatis cornibus
;

;

'''^''^''

ion- 4
Ilab.

^°'"^'''''*'

'''^''''

Pedibusque albido-squamosis.

'

lin

Sarawak, Singapore, Mysol.
Chirozetes auguralis.

C. subovalis, fuscus; capite inter ocuios
genisque albidis- rostro
ferruginco, nitido, leviter confertim

punctato; antcnnis testaceis
sccundo breviore prothorace magis transverse, basi fortiter bisinuato,
subgranulato-punctato, medio obsolete carinulato squamis albidis irrorato
plagisque quatuor notato,
duabus apicalibus, duabus basalibus
elytris sulcato-punctatis
luniculo articulo

pnmo

;

;

mterstitiis plus mmusve elevatis, prajsertim
prope basin et inter
stitns 1°, 3», 5°, his asperatis, albido-squamosis,
plaga in medio ad
suturam interrupta. nonnullis minoribus transversis
ad latera
notatis ; corpore infra dense albido-squamoso,
flavescente lavato •
pedibus squamis albidis vestitis ; tibiis posticis
intua basi apiceque
luscis.

Hob.

Long. 4

^

lin.

Am.
Chirozetes nervosus.

r. elHpticus, niger

PI.

XV.

fio-.

9

capite inter ocuios genisque
niveo-squamosis
rostro sat fortiter punctato; antennis
piceis; prothorace latitu(hne vix longiore, apice supra perparum
sinuato,
;

•

confertim granulato-punctato, vittis tiibus albidis notato,
una mediana, una

15*

;;
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utrinque, infra vitta lateral! fuliginea, leviter punetato ; elytris
striato-pimctatis, interstitiis alternis asperatis, nitidis, convexis,
liueis albis ornatis, una, sciitollum includente, margine basali sita,
in singulo elytro una obliqua abbreviata ante medium et prope
sutiu'am, una post eam interstitio quinto limitata et fere ad
apieem proteusa, alteraque extcriore interstitio octavo loeata cornibus pectoris apice dilatatis ; corpore infra sqnamis albidis sat
dense vestito, lateribus sterni abdomineque in medio fiiligineis
pedibus squamis piliformibus albis minus dense tectis. Long,
;

6Un.
Hah. Amboyna.
Scales on the median stripe of the prothoras oval, with a
central longitudinal depression, and placed, in the middle,

obliquely or almost transversely.
Chirozetes grammicus.
capite inter oeulos genisque pallide
;
ochraceo squamosis ; rostro sat fortiter punetato, basi valde incrassato
antennis piceis ; prothorace transverso, apice supra
valde sinuato, granulato-punctato, squamis silaeeis irroratis, in
medio et ad latera condensatis vittas tres formantibus ; elytris ut
in proeccdente, sed lineis obliquis a scutello incipientibus ; cornibus pectoris apice acutis corpore infra fuligineo, stemo scgmentisque abdominis marginibus ochraceo-squamosis ; pedibus ut in

C. subellipticus, fusco-niger

;

;

pra^cedente.

Long. 3|

lin.

Hah. Mysol.
Scales on the median stripe of the prothorax narrowly
wedge-shaped anteriorly, towards the base more oval, and

without a central depression, anvanged as in the

last.

D^DANIA.
Rostrum

sat robustum, basi cylindricum, lineatum, apice

aerobes prsemcdiana).

baud attingens

;

Oculi.

magni, contigui.

ScajJ^'s

depressum

;

basin rostri

funiculus G-articulatiis, articulis duobus basahbus

longioribus, coeteris submonihformibus
chiva pedunculata. Prothorax transversus, amphatus, basi bisinuatus. Ehjtra prothorace
;

liaud latiora, subcuneiformia, supra subplanata, apicibus rotundata.

Pedes medioeres, intermedii minores

infra fortiter dentata

;

tiJiia;

femora incrassata,
compressce, intns bisinuata; ; tarsi

inodice elongati, articulo tertio dilatato.

Propectns fovcatum, bicornutum.
baud ascendentia. Abdomen normale.
niatne.

The
sinuate,

anterior tibiaa in this genus

owing

;

Coxm

anticoD approxi-

Epimera mesothoracis

have the inner edge bimiddle

to tlie tooth-like process at or near the

;

from

much

the anterior femora also arc
triangular tooth beneath.

Dcedania mesoJeuca.
D. obovata, nigra
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and have a large

fiff.

o

1.

rostro prothoraco paulo longiore, castaneo, fortiter
crebre punctato, basi qixinquelineato ; antennis piceis ; protho;

race utrinque fero iiarallelo, subtiliter granalato-punctato, maciilis
duabus, una apicali, una basali, lateribusquo niveo-squamosis
elji:ris striato-punctatis, interstitiis convexis, uniseriatini granulatis, plaga magna basali subtriangulari, scutellnm includcnte,
niveo-squamosa
corpora infra, medio excepto, femoribus basi,
tibiisque medio niveo-squamosis, reliquis tarsisque nigris
fenioribus posticis corpus superantibus
tarsia anticis dilatatis, ciliatis.
Long. 3 lin.
;

;

;

Hah. Mysol.

One

of

my specimens,

tarsi also dilated,

apparently a female, has the anterior
but to a less extent.

Dcedania meleagris.
D. oblongo-obovata, nigra ; rostro basi lineis abbreviatis minus elevatis
antennis testaceis prothoraco utrinque rotundato, crebre
punctato, squamis silaceis irrorato, maculis duabus, una aiucali,
una basali, lateribusque etiam duabus, sed majoribus, niveosquamosis ; elytris striato-punctatis, interstitiis convexis angustis,
uniseriatim granulatis, squamulis silaceis maculatim dispositis,
macula communi pone scutellum, singulatim maculisque tribus,
2 juxta suturam, altera extcriore notatis ; corpore infra toto albosquamoso femoribus tibiisque minus dense squamosis ; femoribua
Long. 2| lin.
posticis corpus haud superautibus.
;

;

;

Hah. Sarawak, Singapore, Penang (and Cambodia).

The

silaceous scales on the elytra are much smaller than
specimen, also from Sarawak,

those on the prothorax.
differs in

having

its

A

markings pure ochre-yellow, and in

its

longer rostrum less rugose at the base.

Phylaitis.
Rostrum tenuatum, basi cyHndricum haud compressum, liueatum,
Oculi permagui, conapice subdepressum scrohes prsemedianai.
;

Sccqjus basin rostri vix attingens funiculus 6-articulatus,
articulis duabus basalibus, longioribus, oequalibus, caeteris transtigui.

;

clava basi elongata, vix pedunculata.
;
Elytra protborace vix
Protliorax transversus, basi bisinuatus.
Pedes elongati
latiora, subcuneiformia, apicibus rotundata.
femora modice incrassata, infra dentata, postica corpus longe
versis vel subtrausversis

superantia;

tibue graciles,

longiuscula),

anticso

rectae,

reliquis

;
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flexuosis

tarsi

;

Propectus
articulo tertio dilatato.
Episterna metathoracis haud ascendentia.

elongati,

foveatum, bicomutum.
Abdomen normale.

In this genii3 the anterior tibiaj are slender, and of equal
breadth throughout ; the anterior femora are slightly thickened,
and have a slender spine-like tooth beneath.

PL XV.

PhyJaitis \-alba.
P.

fig. 6.

rostro prothorace manifeste

obovata, nigra, albido-squamosa
basi qninquelineato, squamis albidis adsperso ; antennis fusco-testaceis, funiculo articulis duobus basalibus longiusculis, ca^teris breviter obcouicis ; prothorace fortiter
transverse, ampliato, squamis albidis irrorato, apice nigro mar;

longiore, nigro-piceo,

elytris striato-punctatis, interstitiis
scutello lanciformi
;
sordide albido variegatis, basi squamis majoribus albidocoqwre infra dense albido
coloratis, literam
formantibiis

ginato

;

latis,

V

;

squamoso pedibus squamis
Long. 2| lin.
;

filiformibus albis

minus dense vestitis.

Hah. Macassar, Celebes, Ternate, Mysol, Dorey.
Phylaitis lineata.
P. Bubelliptica, squamis angustis albidis conspcrsa rostro prothorace
cum capite manifeste longiore, basi qninquelineato; antennis fusco;

funiculo articulis duobus basalibus longiusculis, caeteris
prothorace subtransverso, vix ampliato, utrinquo infra
dense albido-squamoso, dorso vittis tribus iudistinctis notato

testaceis

;

transversis

;

BcutoUo punctiformi
elytris striato-punctatis, interstitiis vage
squamosis, duobus juxta suturam octavoque magis dense vestitis,
inde lineatis ; corpora infra dense albido-squamoso ; pedibus
fuscis, femoribus tibiisque squamis albis angustis conspersis.
Long. 2^ lin.
;

Hab. Mysol.
Phylaitis pusio.
P. oblonga, rnfo-fusca, variegatim niveo-squamosa ; rostro nigro, extrorsum rufo-testaceo, prothorace vix longiore, sequilato, basi obsolete tiilineato anteimis testaccis funiculo articulis duobus basalibus breviusculis, caeteris modice transversis prothorace valde transverso, basi omnino nivco-squamoso
scutello parallelogrammico ;
elytris minus cuneiformibus, striato-punctatis, basi sutura, fascia
obhqua medio, maculisque indistinctis posticis sparse niveo-squamosis pedibus testaceis, squamis niveis sparse vestitis femoribus
posticis valde ampliatis, infra dente magno instructis.
Long.
;

;

;

;

;

;

1 lin.

Hah. Sarawak.
This is the smallest species of tlie Malasian Zygopina?,
and is a narrower fonn than its congeners ; it has also a
'

;
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is

a

little
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flattened at the sides

at the base.

Phylaitis cyclops.
P. oblonga, fusco- vel testaceo-fusca, griseo-squamosa
rostro testaceo, prothorace manifeste longiore, fere «quilato, basi
obsolete
lineato ; oculis peramplis, toto contiguis ; antennis testaceis,
scapo
rostri basin fere attingente ; prothorace vakle transverse,
ampliato,
basi vix bisinuato, dorso sat dense griseo-squamoso, maculis
qua;

tuor brunneis transversim locatis ; scutello orbicidari
elytris
striato-punctatis, griseo-squamosis, singulatim maculis 3 v, 4 ornatis, 2 V. 3 autice ad latera, una pone medio sitis
corpore infra
sat dense albido-squamoso ; pedibus testaceis, minus dense squa;

;

mosis;

femoribus posticis valdo ampliatis, infra deute

Long. 1|-1|

instructis.

magno

lin.

Hah. Sarawak.

A

slightly aberrant form,
scape.

cwing

to the greater length of its

Pempheres.
Charaeteres Phylaiti approximantes, sed scapo basin rostri fere attingente ; articulo secundo funicnJl quam prime duplo longiore
cpeteris obconicis ; femoribus posticis corpus baud superantibus
;

tibiis anticis llexuosis.

The relative length of the two basal joints of the funicle in
the species of this and the preceding genus seems, from its
persistence, to be a good primary character for both genera
;
the form of the anterior tibiaj, however, is decisive of their
generic difference.
Pempheres

trilineata.

PI.

XV.

fig. 2.

P. anguste obovata, nigra, lineis albo-squamosis ornata ; rostro prothoraci cum capite longitudine fequali, fcrrugineo, basi sat fortiter
crebre punctate, et medio subcarinulato, apicem versus punctis
evanescentibus ; antennis testaceo-piceis prothorace valde trans;
verso, ampHato, apice supra sulcato, leviter granidato-punctato,

septem

albis ornato, una mediana, tribus in utroque latere
elytris striato-punctatis, interstitiis latis, vix convexis, vittis
tribus albis ornatis, una suturali communi, scutellum includente,
vittis
sitis

;

una dorsali utrinquo sitis corpore infra dense sordide albidosquamoso ; pedibus squamis filiformibus albidis vestitis. Long.
3| lin.
;

Hah. Batchian, Morty, Amboyna.
Pempheres hahena.
P. anguste obovata, nigra, lineis abbreviatis

laetc

ochraceo-squamosis
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rostro prothoraci cum capita longitudine ajquali, fusco,
basi leviter tricarinulato, crebre sat fortiter punctato, punctis
apicem versus evauescentibus antennis testaceo-piceis protborace transverso, paulo ampliato, leviter sat crebre punctato, vittis
septem, ut in prsecedente, sed ocbraceis ornato elytris brcviusciilis, striato-punctatis, interstitiis latis, regione scxitellari, scntel-

omata;

;

;

;

lum

includente, vitta dorsali utrinque, medio intcrrupta, ocbraceis
corpore infra dense
;

ornatis, reliquo sutura) pilis albis instructis

concinne ocbraceo-squamoso pedibus squamis filiformibus albis
subvage vestitis. Long. 3^ lin.
;

Hah. Singapore, Sumatra.

Emexauee.
Rostrum longum, tenue, basi incrassatum, compressum, apiee deScapiis
pressum scrohes prajmediance.
Oculi magni, contigui.
oculum vix attingens funiculus 7-articulatus, articxilo prime
brevinsculo, crassiore, secnndo elongato, tertio quartoque sensim
;

;

dava oblongo-ovata, ditribus ultimis obconicis
Protliorax oblongns, basi bisinuatus, medio lobo pro-

brc'S'ioribus,

stincta.

;

Elytra breviuscnla, obovata, protborace paiilo latiora.
Pedes graciles femora in medio incrassata, infra dentata tibicB
subrectse
tarsi tenuati, articulo basali valde elongato, tertio hand
dilatato. Ejnmera mesotboracis ascendentia. Pyr/idiwn obtectnm.
Abdomen breve, segmento secnndo ampliato, sutura lateraliter
valde arcuato.
ductus.

;

;

;

The

diagnostic characters of this genus are the seven-jointed
and long linear tarsi ; the scales on the species described
below are narrow and hair-like. The male has a manifestly
shorter rostrum.
funicle

Emexaure galUmda.

PI.

XVI.

fig. 1.

E. elliptico-rhomboidalis, fusca, griseo-squamosa ; rostro arcuato,
protborace duplo longiore, basi vage silaceo-squamoso, extrorsum
ferrugineo ; antennis Isete testaceis protborace latitndine paulo
longiore, sat crebre punctato, medio sparse squamoso, ad latera
vitta curvata e squamis formata
scutello orbiculari ; elyti'is
;

;

striato-punctatis,

interstitiis

squamis longioribus oblique

latis,

planatis,

interstitio

suturali

squamis griseis, nonnullis saturatioribus variis
corpore infra pedibusque fuscotestaceis, illo sat dense, his sparse albido-squamosis. Long. 2 lin.
locatis, reliquis
;

Hah. Sarawak.

Heueippa.
Rostrum longiusculum, tenue, basi compressum scrohes medianae.
Scapus oculum baud attingens funicidns 7-articulatu8, articulis
;

;

diiobus basalibus niodicc elongatis,

cffiteria

transversis; clava ad-

from
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nata, longitudine funiculo aequali.
Ocxdi magni, contigui.
Prothorax suboblongus, basi rotuudatiis.
Ehjtra parallela, prothorace baud latiora.
Pedes mediocres ; femora incrassata, subtus
dentata; txhi(p. basi arcuata) ; tarsi breves,
articulo tertio baud
dilatato. Epimera mesothoracis ascendentia.
Ptigidium obtectum.
Abdomen segmento secuudo vix ampliato.

Tliisisthe onlj genus with an oblong cylindrical
or subcylmdncal body among all those with a seven-jointed
funicle.
Ihe hgure on the plate is far too broad, and gives
a very in-

adequate idea of the insect.

Heuripim amoena. PI. XV. fig. 5.
H. oblonga, angusta, nigra; rostro modice arcuato,
ferrugineo,
longitudino protboracis, basi utrinque niveo-squamoso
antennis
;
testaceis; prothorace basi longitudini asquaH,
antice angnstiore,
erebre puuctato,

basaU

maculis septcm niveo-squnmosis
utrinque sitis ; scuteUo ovato

lineari, tribus

;

ornato,

una

elytris

pone

humeros paulo

incurvatis, sulcato-punctatis,
intcrstitiis subplanatis, cervino-squamosis, vitta suturali postice
amphata lateribusque nigris ; corporc infra sat dense niveo-squamoso

pedibus
femoribus posticis linea
;

rufo-testaceis,

nigra obHqua

leviter albo-squamosis
notatis.
Long. 2 hn.

;

Hob. Macassar.

Metialma.
Rostrum tenuatum, basi cylindricum, squamosum, supra
lineatum
scrohes mediauae.
Scaj^^us ocuhim baud attingens
funimhis 7articulatus, articulo prime crassiore, secundo
longiore, cajteris

•

;

brcvionbus et gradatim latioribus

;
clava ovata, adnata.
Probasi lobo mediano productus.
Ehjtra cordiformia, supra planata, apice late rotundata.
Pyni'-

tliorax

transversus,

subconicus,

dium detectum, transversum.
tica,

que

dente valido uafra armata
flexuosae,

Femora
;

incrassata, prajscrtim au-

tihice arcuat;©,

intermedia? posticie-

extrorsum incrassatoe, apice obhque truncatje

;

tarsi

mediocres, articulo tertio dilatato.
Epimera mesothoracis ascendentia.
Abdomen normale. Corpus rhomboideum.

The species on which this genus is founded have a very
unitorm and distinctive appearance, and apparently are
very
widely distributed, two of them being found in Bombay

Hong Kong*

and

respectively.

* I take tHa opportunity to describe them
the first probably marks
the range of the subfamily to the north-west and the
other has perhaps
very nearly attamed the limit to the north or north-east.
:

j

Metialma

M.

scenica.

nigra, supra pedibusque squamis filiformibus
flavidis albisque variegata ; rostro fusco, mtido, quiuquelineato ; auteunis
testaceis, fimiculo

;;;
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ncevia.

XYI.

fig. 4.

squamis filiformibus albis variegata ; rostro fusco, nitido,
apicc luteo, basi crassiore, ( $ ?) supra quinquclineato parce squamoso ; antennis subtestaceis, funiculo articulis quiuque ultimis
transversis ; prothorace supra indistinctc albo varia, basi macula

J/, nigra,

majuscula alba, margiue nigra, quadrifida circumdata

;

scutello

oblongo, distincto ; clytris striato-punctatis, interstitiis latis, ])lanatis, basi, linca obliqua media maculisque incertis albo-squamosis,
pedibus minus
notatis ; corporo infra dense albido-squamoso
squamosis
femoribus anticis dento triangulari maximo infra
Long.
armatis, posticis extus in medio macula fusca signatis.
21 Hn.
;

;

Hab. Macassar, Gilolo, Tondano, Java.
There are slight differences among my specimens, but nothing that can be regarded as specific ; that from Java has a
rostrum not thickened at the base, and, judging from Mecojms,
probably represents a male.
Metialma novata.

M.

magis attcnuato, basi in utroque latere
funiculo articulis quinque ultiniis longioribus
prothorace antice minus angusto, medio nigro plagiato, basi macula albida literam T formante ; scutello orbiculari, distincto
elytris brevibus, lateiibus magis gradatim angustatis, supra albidoprfficedenti affinis, rostro

obsolete lineato

;

duobus basalibus minus longiusculis clava magna, ovali
prothorace manifeste transverso, lobo medio triangulari, flavido squamoso, maculis fuscis sex, quatuor ante medium transversim sitis,
duabus basalibus, ornato elytris subcordatis, striato-punctatis, apice
late rotundatia et macula nivea notatis, squamis albidis flavidisque incoi-])oro infra albidotemiixtis, maculis niirris concinne dispersis
squamoso, segmentis tertio quartoque medio nigi-isj pedibus nigro
annu latis. Long. 3 lin.

articulis

;

;

;

Hab. Bombay,
Metialma

signifera,

M.

nigra, squamis filiformibus flavidis albisque interjectis subvariegata
rostro fusco, nitido, quinquelineato antennis subtestaceis, funiculo artiprothorace
culis duobus basalibus longiusculis ; clava breviter ovata
modice transverse, basi lobo medio producto, hoc maculis duabus notato,
una postica alba, altera flavida, duabus conjunctis linea nigi-a fere circumdatis ; elytris breviter subcordatis, apice latis, leviter emarginatis,
striato-punctatis, flavido-squamosis, squamis albis parce intermixtis,
maculisque nigris vage dispositis, apice macula lajto ilavida oniatis ;
pedibus llavidis, fcmoribua apiccm
corpore infra all)ido-squamoso
versus nigro aunulatis. Long. If lin.
;

;

;

Ildb. I long

Kong.

;;
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squamosis irregiilaritcr nigro maculatis ; pygidio fere obtccto
corpore infra dense albido-squamoso, epimeris mesotlioracis nigro
notatis ; pcdibus ut in praecedente.
Long. 2 lin.

Hah. Aru.

From

Saylee there is another species of this genus, probably
but very much Tvorn.

allied to this,

Beimoda.
Rostrum modice robustum, prothorace vix

longius, basi cylindricum,

lineatum scrohes medianoe. Funiculus 7-articulatu3, articiilis duobus basalibus longioribus, cajteris brevibus, gradatim crassioribiis,
ultimo clava3 adnato. Prothorax transversus, utrinque rotundatus,
basi perparum bisinuatus. Elytra trigona, apice rotundata. Pedes
breves femora subincrassata, infra leviter dentata tihice valida?,
compressae, arcuataj, vel flexuosae, apicem versus crassiores
tarsi
breviusculi. Epimera mesothoracis parum ascendentia. Propectus
canaliculatum.
Coxa} antica3 sejunctoe. Abdomen segmentis tribus intermediis sequalibus.
;

;

;

;

A

small dull-looking insect at present

is

the sole represen-

tative of this genus, which, however, is one of the

most

distinct

of the group.

Brimoda pagana.
B.

rude griseo-squamosa
rostro piceo,
antennis subtestaceis prothorace modice
transverse, apice lato, utrinque manifesto rotundato, parce griseosquamoso, in medio carina abbreviata valida munito elytris forBubelliptica, fusea, parce

basi paulo

squamoso

;

;

;

;

titer striato-punctatis, interstitiis convexis, tuberculato-asperatis,

corpore infra femoribusque piceis,
squamis suberectis vestitis
dense albido-squamosis ; tibiis parce squamosis.
Long. 1| lin.
;

Hah. Singapore.
OSPHILIA.
Metiahnce fere congruens, sed rostro basi triangulariter compresso
tihils intermediis posticisque rectis, sublinearibus ; et corpore magis
elliptico.

Whilst Metialma contains species nearly homogeneous, in
genus they are more diversified, although there are several
which are so alike that, with my present materials, I have not
attempted to describe them. Three of these are allied to 0.
jlavirostris (two from Sula and one from Sarawak)
and two
to 0. undata (one from Makian, the other from Batchian).
They are all thinly clothed with narrow scales, so narrow in
some as scarcely to be distinguished from hairs. A transverse
section of the rostrum at the base woidd be nearly represented
this

;

;;;
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by the

letter

V

reversed,

=A

;

the scape

is

therefore

The

by an O.

in Metialma^

much nearer
much shorter.

anteunffi also are situated

the base of the rostrum

Os2:>h ilia jla v irostris.

0.

supra squamulis angustis griseis variegata,
sequaUter vestita ; rostro fortiter arcuato, subtcstaceo,
nitido, basi geuisque dense flavo-squamosis antennis siibtestaceis,
scapo brevi funicido articulo secundo quam primo sesquilongiore,
prothorace sat
caiteris gradatim brevioribus, iiltimis transversis
valde transverso, apice baud augusto, basi fortiter bisinuato, lobo
medio rotundato, pei-parum producto, disco plagis quatuor fuscescentibus, cniciatim separatis, signato ; elytris subcordatis, striatopunctatis, basi suturaquc plus miuusve maculisque plurimis giiseosquamulosis ; pedibas subtestaceis, grisco-pilosis femoribus anticis incrassatis, subtus dente valido instructis, reliquis minus
robustis, posticis corpus longo superantibus ; tibiis anticis gracihbus, modice arcuatis, intermediis posticisque parum compressis;
elliptica, fuscescens,

subtus

;

;

;

;

prime sat elongato.

tarsis articulo

Long. 2

lin.

Hah. :Mysol.
Osphilia onca.
0.

subrbomboidalis, fuscescens, supra squamulis angustis griseis
variegata ; rostro ut in pra^ccdente, sed longiore protborace etiam
simillimo, sed lobo medio truiicato ; elytris magis late subcordatis,
griseo-squamulosis, maculis fuseescentibus plus minusve conjunctis
subfasciatim dispositis ; corpore infra dense Ha\ddo-squamoso
pedibus ut in prtecedonte, sed femoribus anticis crassissimis, dento
magno triangulari apice acute spinoso instructis, posticis corpus
baud superantibus tibiis anticis fortiter arcuatis, ad apicem exLong. l|-2 Kn.
curvatis.
;

;

Hah. Morty, Ceram.
Osphilia ajncalis.
rostro
0. subrbomboidalis, nigro-fusca, pilis flavidis parce vestita
nigro, nitido, dimidio apicali subferrugineo, basi geuisque parce
fiiniculo articulo secundo
antennis subtestaceis
silaeeo-pilosis
quam primo vix sesquilongiore, tribus ultimis ovalibus ; clava
;

;

;

protborace latitudine longitudini in medio asquali,
subcylindrica
subtiliter confertim punctulato, basi vix bisinuato, lobo medio
producto, truncate, lateribus margineque apicali flavido-pilosis
elytris oblongo-subcordatis, striato-pimctatis, sutura postice, apice
maculisque lateralibus flavido-pilosis corpore infra nigro, laterafemoribus anticis valde incrassatis, infra
liter flavido-piloso
dente oblongo-triangulari armatis ; tibiis anticis fortiter arcuatis,
prope apicem excurvatis; pedibus reliquis sat tenuatis, omnibus
;

;

;

subferrugincis, flavido-pilosis.

Hah. Sarawak.

Long. 3

lin.

;
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fig. 6.

0. subrhomboidalis, fusca, variegatim griseo-pilosa ; rostro nigro,
nitido, prope apicem ferrugineo, basi parce flavido-piloso
antennis
subferrugineis, funiculo articulo secimdo quam primo fere duplo
lougiore, tribus ultimis transversis
clava clongata, subcyliudrica
;

;

prothorace latitudme longitudini in medio ajquali, lobo medio
auguste producto, truncato disco plagis quatuor fuscis, cruciatim
separatis, siguato
elytris subcordatis, striato-pimctatis, griseopilosis, maculis fuscis fasciatira dispositis
corpore infra vix dense
piloso
pedibiis magis eloiigatis, pilosis ; femoribus anticis dente
triangulari magno armatis tibiis anticis fortiter arcuatis, prope
apicem excurvatis ; tibiis intermediis posticisqne tenuatis. Long.
3-3| Un.
;

;

;

;

;

Hob. Batch iaii.

Nauph^us.
Caput sphcericnm

;

rostrum modice arcuatum, depressum

praemediana), obliqua).
articulo secundo

Scajjits

brevis

quam primo multo

;

;

scrobes

fitniculKs 7-articulatus,

longiore, cteteris gradatim

brevioribus et crassioribus ; clava ovata, distincta.
Oculi magni,
verticem baud occupantes. Protliorax transversus, apice tubulatus, auticc iitrinque rotundatus, basi medio lobatus, lobis ocularibus manifestis.
Elytra basi protboracis baud latiora, subnavicularia, utrinque scnsim angustiora, apicibus rotundatis.
Pedes
intcrmedii minores, antici longiores femora compressa, incrassata, infra dentata;
tihia' compressa?, arcuatfe ;
tarsi modice
elongati, articulo tcrtio dilatato. Mima pectoralis profunda, inter
coxas anticas terminata, apice (in mesosterno) fornicato.
Episterna metathoracis lata. Ejiimera mesothoracis baud ascendentia.
;

Abdomen normale.

There

is

some doubt respecting the position of

this genus,

large contiguous eyes, not covered by the
ocular lobes in repose, I should have placed with Cryptorhynchinaj ; but, assuming it to be a Zygopine, it would, according to Lacordaire's arrangement, take its place with the
New-World forms, owing to the breadth of the metathoracic
episterna conjointly with the presence of a pectoral canal and
a seven-jointed funiculus. For the present I place it after
Sphadasmus, partly on account of the eyes not occupying the
whole of the head, and partly because it leads to Symjnezojyus^
which has a deep pectoral canal. The remarkable insect de-

which, except for

its

scribed below

is closely covered above with black oj)aque
middle of each of which is a little shining granule the effect of these among the pm"e grey scales is to give
the upper sm'face an ashy colour the under part is of a pure

spots, in the
:

;

ivory-white.
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Nauphceus

mi'Iiari's.

PL XVI.

N. oblongo-oboratus, niger, supra gramilis

fig. 3.

nitidis nigro circumdatis

medio prothoeljtrorumque antice liuea grisea notatis capite supra oculoa
dense squamoso, maculis duabus fuscis decorato rostro prothorace
multo breviore, testaceo, subtilitor remote punctulato, basi squamoso antennis testaeeis prothorace pone apicem utrinque maconfertini maculatus, interstitiis griseo-squamosis,

racis

;

;

;

;

cula obliqua nigra ; scutello distincto, orbiculari ; elytris lateribus
modice rotundatis, basi pone scutellum paulo gibbosis, in medio
dorsi utrinque perparum longitudinaliter excavatis, striato-punctatis, interstitiis latis, vix convexis, confertim uniseriatim granulatis, medio macula rotundata nigra ad suturam approximata, plagisque duabus oblongis margine externo, ornatis corpora infra
femoribusque deusissime ebumeo-squamosis ; tibiis tarsisque
squamis filiformibus minus dense vestitis, his infra flavo-tomen;

tosis.

Long. 4^

lin.

Hab. Waigiou,

My sol.
[To be continued.]

XXV. — Ceratodus, and its Place in the System.
By Dr. Albert Gunther, F.R.S.
The general external appearance of this most remarkable fish
has been described by Mr. Kreift in Proc. Zool. Soc. 1870,
My observations* are based on three specimens,
p. 221.
viz. one without intestines, one fully developed male, and one
female which does not appear to have attained to maturity.
Differences in the number and microscopical structure of the
seem to indicate the existence of a second species beside
that described by Mr. Krcfft as Ceratodus Forsteri. Its scales
are considerably smaller and more numerous ; and it may be
scales

named Ceratodus miolepis.
The skeleton represents

the type whicli

is

so well

known

from Owen's, Bischoff's, and Hyrtl's descriptions of Lepidosiren and Protopterus.
In certain points of detail, such as the
arrangement of the bones of the skull, the form of the cerebral
and acoustic cavities, the development of the first rib and
apopliyses generally, tlie structure of the scapular arch and
pelvis, the resemblance of the genera named is perfect
and
from an examination of the skeleton alone the conclusion
might have been drawn that they belong to the same natural
;

* The foUowiug notes arc a sliort resume of a memoir presented to the
Koyal Society at the beginning df last month, nnd coiitaining a detailed
description of the entire organization of Ceratodus, with the exception of
the nervous system.

—

—
and

its

2 23

Place in the System.

group of fishes.
The skeleton Is notochordal, all its parts
having a cartilaginous basis, more or less incompletely covered
by thin osseous lamellae. Some of the thickest bones of the
skull have a spongeous texture, and there is also a cavity
of considerable size in the pelvis but otherwise the skeleton
is composed of solid cartilage (that is, the primordial base of
bone) and therefore it is scarcely correct to describe the skeleton of Cerafodus or of Coelacanths as composed of bones
" hollow like those of birds."
The ossifications of the skull may be designated thus
1. Ethmoid.
2. A pair of frontals separated by a " scleroparietal," which
;

;

:

is

membranaceous
3.

in Lepidosiren.

The vomer

Basal.

in Lepidosiren

is

cartilaginous

and Protopterus^ in which

and tooth-bearing, as
has been described

it

as intermaxillary.

—

4. A pterygo-palatine on each side of the basal
toothbearing, and suturally united with its fellow.
5. An OS quadratum, represented by an osseous lamella
coating the cartilaginous tympanic pedicle, which is provided
with a double condyle.
6. Mandible with an articular and dentary lamella.
well-developed rhomboid operculum and styliform
7.

A

suboperculum.
8. Hyoid arch, more complex than in Lepidosiren^ consisting of a pair of ccrato-hyals, a basi- and glosso-hyal.
There are about 68 sets of apophyses, 27 of which bear
The apophyses are most differentiated about the middle
ribs.
of the vertebral column ; and towards the end of the trunk the
neural portion consists of the following pieces
1. Cartilaginous arch of neurapophysis for the formation of
the medullary canal.
2. Semiossified gable-like portion of the neurapophysis
over the ligamentum longitudinale.
:

3.

Neural spine.

4.

Lower
Upper

interneural.

interneural, to which the dermo-neurals are attached in the same manner as in Protopterus.
The heemal portion is of very similar construction.
The fore and hind paddles are supported by a cartilaginous
axial skeleton
that is, by a median longitudinal series of
joints with lateral divergent articulated branches, each joint
forming the base for a right and left branch. I have no douljt
"
that the Ganoids of the Devonian epoch with " acutely lobate
5.

—

had the paddles supported by a similar internal skeleton.
In Lepidosiren and Protopterus only the jointed axis is perfins

;
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sistent, the lateral branches being either entirely absent (as in
the former), or quite rudimentary (as in the latter). In all these
cases the analogy of this structure to the diphyocercy of the
tenninal portion of the tail is apparent, whilst a heterocercal
In
condition is represented in the pectoral fin of Acipenser.
this fish the axis {h) is not inserted in the longitudinal median

Ceratodus,
a,

carpal cartilage

;

d,

Acipcnser.

branches having the carpus as base
branches having the axis as base.

5, jointed axis

;

c,

carpus («), but quite at the inner corner; consequently branches exist on one side of the axis only, viz. on
that side on which they are needed for the support of the finrays.
The axis is comparatively short and feeble, composed
of three joints, and forming the base for three branches (d).
Three other branches (c) are inserted immediately into the
line of the

and

its
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The fin-rays are
exactly in the same
way as all the fin-rays of Geratodus or Protoptenis. I may
also observe that the " pectoral spine " of the sturgeon does
not ditFer, either in structure or with regard to its attachment,
from the other fin-rays it is formed merely by confluent finrays, and can easily be split into two halves.
Eye without falciform process or choroid gland.
Ceratodus possesses a Dipnoous heart, as far as the ventricle
and (single) atrium are concerned ; but the valvular arrangement of the bulbus arteriosus is more of the " Ganoid " type.
carpus

:

cacli

branch consists of two joints.

attaclicd to the cartilaginous branches

;

at a short distance from the origin of the bulbus, a
cartilaginous papillary valve worked by a special
muscle then follows a transverse series of four small short
valves (sometimes reduced to simple papillary prominences),

There

is,

single

;

then a series of four oblong raised strips (rudimentary valves?),
and, finally, a third transverse series of four well-developed
" Ganoid " valves.
Four arcus aortas enter the four gills
without sending off branches and four branchial veins are
collected into the aorta descendens.
The branchial apparatus is composed of five arches, not
differing from the Teleosteous type, but cartilaginous ; four of
them bear well-developed laraellated gills.
The pseudobranchia does not receive blood which has not previously
passed through the gills.
Spiracles are absent.
The lung is single, but its cavity is composed of two symmetrical halves, each with a row of about thirty cellular compartments.
Pneumatic duct and situation of the glottis as in
Lejndosiren.
The pulmonal artery is a branch of the arteria
coeliaca, and the pulmonal vein enters the atrium separately
from the sinus venosus.
Like Lepidosirenj Geratodus is provided with one pair of
vomerine teeth, and two pairs of molar-like palatine teeth.
This dentition is modified for a carnivorous diet in the former
genus, and for an herbivorous one in the latter, the intestine of
all specimens having been found full of leaves of Myrtacese and
Graminese. The microscopical structure of the teeth resembles
much that of Protoiiterus^ Psammodus^ Dipterus^ and other
extinct genera, and is identical with that of the fossil Geratodusteeth from Triassic and Jurassic formations, confirming the
correctness of Mr. Krefft's view, who referred the living fish
to the genus which had been established for those fossils.
Intestinal tract perfectly straight, very wide, with a perfect
spiral valve, along the axis of which large glands are imbedded ; stomach merely indicated by a shallow double pyloric
fold
no pyloric appendages ; spleen represented by a diffuse
16
Ann. & Mag. N. Hist. Ser. 4. Vol. vii.
;

;

— ——
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glandular mass. Not only the liver, but also the paired lobed
kidneys are provided with a portal system. The two ureters
enter by a single opening into a small urinal cloaca, situated
at, and partly confluent with, the dorsal wall of the rectum.
Vent in the median line of the abdomen a pair of wide periTesticle without developed vas
toneal slits behind the vent.
deferens, but with a duct running along its interior, blind at
both ends and without apparent outlet, but receiving the
semen from the canaliculi seminiferi. Ovaries transversely
laminate
the ova fall into the abdominal cavity, and are
pair of narrow convoluted
expelled by the peritoneal slits.
oviducts are present, each being confluent with the ureter of
its side.
It would appear, from the situation of the peritoneal
openings of the oviducts in the foremost part of the abdominal
cavity, and from the fact of one having been found closed, that
However, it must be rememthese ducts have no function.
bered that the female fish examined did not appear to have
attained to maturity.
The evidence in favour of the close relationship between
Ceratodus and Lepidosiren is so strong, that the difference in
the arrangement of the valves of the bulbus arteriosus can no
longer be considered to be of sufficient importance to distinThe
guish the Dipnoi as a subclass from the Ganoidei.
Dipnoi form a suborder of Ganoid fishes which may be characterized thus:
Ganoid fishes icith the nostrils within the
mouthy tvith j^f^iddJes supported hy an axial skeleton^ loitli
lungs and gills and notochordal skeleton^ and without hrancMostegals.
The Ganoids have hitherto been placed between
the subclasses Teleostei and Chondropterygii ; but they
are evidently much more nearly allied to the latter than to
the former, which, moreover, were developed in much more
recent epochs.
Therefore I propose to unite the Ganoids
and the Chondropterygians into one subclass, Paljeichtiiyes,
characterized thus
Heart with a contractile bulbus arteriosus;
intestine with a spiral valve; optic nerves non-decussating.
By a comparative study of extinct fishes, I have arrived at
some conclusions the substance of which may be shortly indicated thus
1. The suborder Dipnoi was represented in the Devonian
and Carboniferous epochs by the genus Dipterus (= Ctenodus)^
in which I have also found the internal nostrils and a pair of
vomerine teeth ; however, this genus is the type of a separate
family, on account of its hcterocercy.
2. The evidence with regard to Phaneropleuron (Huxl.) is
less conclusive; and Tristicliopterus {yj^&LX.)^^\\\\\ the complete segmentation- of its vertebral column, should be excluded
;

;

A

:

:

from

this suborder.
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suborder Crossopterygii of Huxley contains two dinamely
the " obtusely lobate,"
with a transverse series of cartilaginous rods; and the " acutely
Prof, Huxley has already
lobate " with an axial skeleton.
drawn attention to the similarity between the paddles of Lepido"
siren and the Crossopterygians ; but only the acutely " lobate
3.

The

stinct types of " lobate fin,"

:

—

type agrees with the structure of the Dipnoous limb. Polywhich are provided with fins of the
former type, are genera sufficiently distinguished also by
other characters to be placed in a separate suborder.

2)terus, CoelacanthuSj &c.,

XXVI.

—

On a new Genus and Species of Ilydroid Zoophyte
(Cladocoryne floccosa). By W. D. Rotch, Esq.
Cladocoryne, nov. gen.

—

Generic character.
Stem simple or branched, rooted by a
creeping filiform stolon, the whole sheathed in a thin chiPolyjiites
tinous tube, smooth or very sparingly annulated.
terminal, clavate, with simple and branched capitate tentacula the former set in a single row round the mouth, tlie
latter in several whorls round the body, and multicapitatc
with a prominent tubercle composed of thread-cells between
each tentacle in the anterior and in the posterior rows.
Reproduction unknown.
;

;

Cladocoryne has affinity with the families of Corynidas and
but is, I think, more closely allied to the former.
It agrees with the Stauridiida in having tentacles of two
kinds, and resembles Cladonema radiatum^ which has the
tentacles of the gonozooid branched. The stem, general form,
and polypite of Cladocoryne very closely resemble those of
Coryne and Syncoryne^ the branching of some of the tentacles
in Cladocoryne being the most marked point of difference.
The tubercles or bosses round the mouth and base of the
polypite mark a point of resemblance between Cladocoryne
and Hydranthea.
The reproductive history of Cladocoryne is unknown and
it is consequently uncertain whether it most resembles Coryne
or Syncoryne.
Its present place must be provisional
and, until more is
known of its reproduction, it might be placed in the familv^
Corynidffi, after the genus Zanclea, in the Rev. T. Ilincks'.^
work on British Ilydroid Zoophytes.
Stauridiidffi,

;

;

16*
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Cladocoryne floccosa,

n. sp.

Stem slender, generally simple or very sparingly branched,
often with a bend
polypary of a light straw-colour, generally smooth, but sometimes very slightly and irregularly
;

annulated.
Polypites generally separate, and ranged at irregular intervals
along the creeping filiform stolon long, linear, and very
slender, of a reddish-brown colour, merging at the base into
the colour of the stem ; the oral extremity of an opaque
white a silvery-white tubercle or boss of thread-cells between each tentacle in the anterior and in the posterior row.
Tentacles very long and tapering, capitate, of two kinds
;

;

one row of simple capitate tentacles,
four to eight in number, immediately round the moutli, and
three or four rows of branched tentacles set in whorls round
the body, with three to four tentacles in each wliorl, each
of the branched tentacles having from six to fifteen short
capitate ramuli set in somewhat irregular whorls round the
tentacles, and terminating in three of the capitate ramuli of
nearly equal length.
Qonopliores not known.
simple and branched

Height from a ^ to

;

an inch.

|

The form and size of the tentacles are the most ]irominent
the branclied tentacles are all long, and
points in G. floccosa
increase in length up to the middle whorl, and then diminisli
:

in length towards the oral whorl, those in the middle whorl
being as long as the body of the polypite ; tlie tentacles are
pellucid, and taper gradually from the base ; the ramuli are
similar in appearance to the tentacles of Coryne vayinata.
The stem is rarely and sparingly branched.
The pearly bosses of thread-cells add considerably to the
Ijcauty of this zoophyte.
The polypites are generally separate, and rise at irregular
intervals from the stolon, thus presenting a very different appearance from the long and branched tufts of Coryne and
The ramuli on the teiitacles are peHucid, and
Syncoryne.
give a fleecy aspect to the zoophyte as it is waved to and fro
in the tide.

Hah.

On

stones at low tide at Ilerm, near Guernsey.

The Rev. T. Hincks, who has kindly corrected the above
description, tells me that this species has "barbed tln'ead-cells,
very much resembling those of Hydra^'' and that he has met
with a single specimen of C. floccosa among a quantity of
Gulf-weed.

—

'
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XXVII.

Note on a Freshwater Species of Ceratium from the
By H. J.
of Nifnee {Naini) Tal in Kumaon.
Carter, F.II.S. &c.

Lalx-e

Several species of horned Peridinea (viz. of Ceratiuyn) from
the Baltic Sea have been described by Ehrenberg and others,
while those called by the former C. tripos and C.farca have
been seen by MM. Pringsheim and Wemeck, respectively, in
fresh water also (Clap, et Lachm. ' Etudes sm- les Infusoires
&c. vol. i. pp. 399 and 400).
Perty (Zur Kenntniss &c.
p. 161, pi. 7. fig. 13) describes one, mider tlie name of G. lonfjicorne, from the Swiss lakes, where they are found; and, lastly,
we have them from the lakes of the Himalaya and Lower
Bengal.

Thus my friend Dr. Forbes Watson, of the India Museum,
has submitted to me for report a glass slide containing
several

mounted

in

gum

from the lake of Nynec Tal.
Of these, ]Mr. Stewart
Clark, Inspector-General of
Prisons,

N.W.P., who

wards them,

for-

states that they

are " perfectly visible to the
naked eye, chiefly on the
surface, 10-15 feet down,

very few below 20

feet,

and

})robably none at the very
bottom of the lake, which is

95

feet deep.

"

They

are found in all

C'eratunn kumnonense, dorsal view,
maguified. (Scale l-24th to 1-GOOOth
of an incli.)
a, portion of horn more
uia^jfuified, to show the disposition of
the tubercles; b, point from which the
fourth horn might be developed (?).

the lakes of Kumaon at an
elevation of from 4000 to
6500 feet above the level of
the sea.
" The ordinary beautiful blue colour of the lake at Nynee
Tal was at their captm'C, and had been for some months
previously, changed to a rusty brown, by the presence of
myriads of this kind of Infusorium."
The chief interest in the species is that, although it is closely
allied to G.furca^ Ehr., yet it must be regarded as a variety
of this form, inasmuch as the posterior horn in the figures of
the latter given by Ehrenberg (' Infusionsthier.') and Clapar^de (' Etudes '), respectively, is represented as smooth, while
in those forwarded from the lake of Nynee Tal (see figure) all
three of tlie horns are equally though minutely serrated by
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foui"

or

more longitudinal

lines of tubercles obliquely project-

ing outAvards in the direction of tlie horn.
There is another point of interest attaching to this Infusorium, viz. that just after I had shown that the occasionally
blood-red colour of the sea round Bombay and the brown
colour of some of the freshwater pools of the island were
respectively due to the presence of myriads of Peridinea (Ann.
Mag. Nat. Hist. vol. i. p. 258, 1858), Major Stuart-Wortley,
then (April 1859) at Calcutta, kindly sent me drawings of a
Ceratium which he had found in the freshwater pools about

&

that city.

These, however, had foia- horns, and so far resembled
Perty's C. longicorne ; but being hastily sketched, the microscopic features were not given, and therefore the serrated appearance which characterizes the species of Nynee Tal is
absent.
Still it is not improbable that this Infusorium (since
they are subject to much variety) may occasionally have presented itself under the^wr-homed condition ; for it is pi'ovided
with the jjoint [h)^ which, if somewhat more developed into a
horn, would exactly represent one of Major Stuart- Wortley's
sketches.
At all events it is not likely that two distinct
species of such a Ceratium inhabit the fresh waters of India.
I am unable to go further into the description of the specimens from the lake of Nynee Tal, on account of their dried
state ; nor is it probable that in the fresh one they differed
from the same kind of Ceratia in any other way than that
mentioned.
Perhaps, for the sake of distinction and future reference,
we might call this species Ceratium kumaonense.

XXVIII.

By

— On

Insects inhahiting Salt Water.

A. S. Packard, Jun., M.I).*

In March 1869 the

Avriter published an article on this subject
Proceedings of the Essex Institute, Salem,' vol. vi.
Since then I have received an interesting collection
p. 41.
of insects from Clear Lake, Lake Co., California, made by
Prof. John Toney in 1865, and which he kindly placed in my
hands for examination. Prof. A. E. Verrill has also allowed
me to examine several puparia of Ephydra from Great Salt
Lake, and during the past summer has dredged, at the great
depth of 20 fathoms, at Eastport, Maine, a living Chironomuslarva, undistinguishable from C. oceaTu'ciis, Pack., found by

in the

'

*

From

'Silliman's

American

Journal," FeLniary 187].
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in great

abundance at low-water mark in Salem harbom-,
marine mite.
With the hope of awakening an interest among
biologists
in the sub)ect_ of brine-inhabiting
insects, and of receiving
further collections, especially from
the salt lakes and saltworks of this country, the following notes

and

also a species of

^

are published.

Collection

.

from Clear Lake.

In the collection made in Clear Lake by
Prof. Torrey, besides the halophilous larvaj and pupa3
of Tanyjms and Ephydra,
were a number of bees, ichneumons, ants,
and a species of
Culex the latter very abundant in the
male sex, with several
Muscids and Tqmlw; also a species of Chr^sojm
and two species of Coleoptera*, one a
Stenus and the other Diahrotica
sorer I^ec., all of which were probably
drowned from having
accidentally fallen into the lake.
In the collection, howevei%
two truly aquatic beetles occurred, one
{LaccojMus clecipiens\
-Lee.) a Dytiscidan insect, and
the other {Berosus
miis Lee.)

a

punctatissiof the family HydrophilidjE.
These
the brine not only in the adult, but also
in

member

probably lived
the larval state.

m

Salda interstitialis, Say, also occurred,
and two other
aquatic Hemiptera,'a new species oi
Hygrotrechus and a Gorixa,
which are described by Mr. Uhler further
on
Tamjpus, sp.— The larvae and pupa3 of a
species of Tanypus
genus or subgenus) were abundant at Clear
Lake. Ihe body of the larva is long,
slender, cylincbical,
gradually tapering toward each end.
The head is lon^ and
naiTow, half as long as wide, and one half
as long as the prothoracic segment.
There are no rudiments of antennje or
maxillaiy palpi to be seen. In this respect
it agrees with a
species observed
fresh water at Salem, Mass.
The mandibles are long and slender, with the
ends very slender, acute
simple, untoothed, and well cmwed, forming
two minute liooks
capable of being extended a considerable
distance in front of
tne liead._ Ihe labium is broad and
rounded in front untoothed ; It is situated a little in advance
of the middle of the
fiead, and is supported on a pair
of slender cliitinous pieces
not very approximate, with the outer
ends opposite the posterior ocel 1.
The labrum is broad and rounded, overhanging
the mouth.
There are two pairs of ocelli, situated a
little behind the middle of the head; the anterior
pair are the smaller,
and touch the hinder pair. A few hairs
are scattered ove^
(or closely allied

m

*

The Coleoptera were

obligingly determined bv Dr. Horn.
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the head.
There are no prothoracic or anal feet, and no anal
bristles or a])pendages of any kind, not even the few long
hairs observed in the Salem species.
It is wliite, and 0*30 of
an inch in length.
The pupa is rather slender, with the abdomen slightly flattened and rather broad, being nearly as wide as the thorax.
The wings and ends of the third pair of feet reach to the posterior edge of the second abdominal segment.
The antennae
are laid in between the wings and the second pair of feet, disappearing under the middle of the front edge of tlie wing.
Tlie third pair of feet are concealed by the wingSj the tips of
the tarsi only being in sight ; they are even with the end of the
wings. The second pair of feet are entirely concealed, their
tips not appearing ; while the first pair are entirely in sight,
their tips reaching nearly as far as those of the third pair.
On the veilex is a ])air of acute minute spines, probably locomotive.
From just above the base of the head, and in front
of the insertion of the wings, arise a pair of mesothoracic
respiratory tubes, which are broad and flat at their base, suddenly becoming cylindrical and slender a little beyond their
middle, and projecting slightly beyond the head.
The mesotliorax is tergally full and rounded. The abdominal segments
are very convex, with the sutures deeply marked, the edges
of the segments being bevelled in toward the suture.
The
Iiinder edge of each ring is raised into an acute ridge, armed
with a few* short hairs. The terminal segment is slender, no
wider than long, and with a small acute terminal spine on
each side. No respiratory appendages.
It is whitish, with a
yellowish tinge, and is '15 of an inch in length.
No adult
Tanypus occurred in the collection.
Stratiomys, sp.
With the young of Tanypus were associated several larvae of this genus.
They are long and slender, the body tapering alike toward both ends.
The head is
chitinous, subconical, and nearly as long as the prothoracic
segment.
On each side of the base of the head is a deep
slightly curved sinus (closed anteriorly in older specimens),
thus forming a rather long tongue-like lobe to the underside
of the head.
Above, the head is divided by two deeply im|)ressed lines into three lobes extending nearly to the posterior
third of the head; these lobes are acutely pointed, the middle
one being the longest, and embracing the clypeo-labral region.
On tlie side of the outer lobes and at the middle of their
length are situated the two ocelli.
The antenmc are minute
acute tubercles situated at the ends of the outer lobes.
The
maxilhe (?) are 2-joiiit(jd pf',]pu;;-likc appendages, with long
hairs at the exUviuIly, a]id Jjlay A\'ith much freedom up and

—

;
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.

down on the underside of tlie head, between the inner and
outer lobes. Mandibles not distinguishable. The mouth-parts
are all inserted beyond the middle of the head.
The body is
rather flattened and broadest just in front of the middle ; the
segments are quite convex, with the sutures well marked.
pair of well-marked stigmata on the prothoracic ring ; none
behind.
The body is horn-coloured, paler beneath, with the
integument densely punctured ; the upper surface of the body
is marbled with alternate light and dark streaks, in the middle
of the body fading out in the middle of each segment, but toward the end of the body disappearing toward the sutures.
On the side of each segment are four rows of minute dark
dots, the upper row passing over the back at nearly right
angles, meeting the one opposite on the median line of the
body.
The anal segment is broad and flat, square at the tip,
but a Kttle rounded at the corners it is nearly as long as the
greatest width of the body.
From a transverse terminal slit
(not seen from above) projects a group of about ten radiating
respiratory filaments, white and finely ciliated to the tip, the
filaments being eacli a little over half as long as the anal segment.
little within the middle of this segment is a rather
long slit, with thickened chitinous edges.
few hairs of
varjdng length are scattered over the body. Length '80 of
an inch. This is, so far as I am aware, the first instance of
the occm'rence of this genus in salt water.
Ephydra californica, n. sp. Several specimens of the larva?
uf this species occuiTcd, though the pupai were far more nuUnfortunately, none of the adults were found ; but
merous.
as the puparia are abundant, and the flies could easily be
reared from them, I venture to name the species.
The larva closely agrees with that of the European E. riparia, Fallen, described by Loew, but has one more pair of abdominal legs or tubercles.
The body is white, long, and
slender, cylindrical, the sides of the segments bulging out
and each abdominal ring has three transverse, broad, flat,
tergal ridges, the thoracic segments being smooth above. The
anterior end of the body, including the thoracic rings, tapers
gradually, being subconical and truncated abruptly.
The
three thoracic segments are smooth, but minutely hairy on the
anterior edge, the hairs being similarly arranged on the abdominal segments.
The head is very small the mandibles
exist in the form of acute, curved, chitinous hooks, with a
pair of papilliform antennae (?) behind, and a pair of shorter
tubercles (rudimentary palpi ?) in front of them and just behind
The upperside of the body and base of the
the mandibles *.

A

;

A

A

—

;

* These parts need to be studied in the living insect; they are not

;
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respiratoiy tubes are covered witli very miimte fine stiff hairs ;
and there is a row of them on tlie front edge of the prothoracic
rings. On the front edge and on the sternal side of the mesothoracic ring is a dark, cliitinons*, transversely oblong area,
with four clear pale dots, arranged in a transverse row, the
space in front being broken up into chitinous spots
in
other specimens this band is much narrower and less distinct.
;

The integument on the tergal side of the body is a little thickened and chitinous. There are eight (Loew mentions only
seven in E. salinaria) pairs of large, abdominal, fleshy nonarticulated legs, like the abdominal fleshy legs of lepidopterous
larvae, ending in two curvilinear rows of well-curved darkbrown hooks, five or six in a row on the tenninal pair of
feet are four rows, those of the fourth row being minute.
The respiratory tube arises suddenly from the end of the terminal segment, stretching straight out posteriorly. The main
portion of the tube is rather thick, and about as long as the
body is thick it is of the same thickness throughout the
terminal branches are about one half as long as the main portion
they also arise suddenly, like the joints of a telescope,
not by the subdivision of the stalk, but by the sudden pro;

;

;

;

longation of the tracheffi witli their smTounding membranes,
in a minute nipple-like conical tip, separated by a
deep suture from the end of the tube. These respiratory tubes
vary in length in alcoholic specimens, as they are undoubtedly
more or less retractile. Length, including tube, '50 inch
length of tube '15 inch.

and end

The puparium differs from that of E. lialopMJa^ Pack., from
the Illinois salt-works, in being about a third larger, and in
having a large rounded tubercle on the side of the ninth and
tenth segments, and sometimes a third situated higher up on
the ninth ring.
The seventh pair of feet are as large as the
sixth, being large and quite long, while in E. halojjMla they
are scarcely larger than the five basal pairs. While in E. haloliliila the respiratory tube is not half as long as the body, in
the present species it is fully half as long. As in that species,
they are attached to stalks of grass by curving the anal feet
around them. Length '55 inch; length of tube '21 inch.
The pupa is white, naked, with the vertex of the head high

I cannot discover the spigot-like
stigmata on the prothorax described by Loew,
* By the term " chitinous " is meant any honey-yellow portion of the
integument hardened by the deposition of chitine. This term may be
used to designate this honey-yellow colour, instead of the very vague

clearly defined in alcoholic specimens.

word

''testaceous."
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The mouth-parts form a broad, flattened,
thick mass, pressed to the breast and reaching the anterior
coxaj.
Legs folded along the abdomen, the tarsi of the first
pair reaching to the distal end of the posterior coxaj
the
wings reach halfway between the tarsi of the first and second
pairs of legs ; the third pair do not quite reach to the end of
the abdomen.
At a later stage, when the integument is more
chitinous, long hairs clothe the body, the mouth-parts can be
distinguished, and the legs are longer, the anterior tarsi reaching to the end of the Avings, and the third pair of tarsi nearly
All the appendages are enclosed
to the end of the abdomen.
in the pupal membrane of the earlier stage. The tarsal claws
are now large and of mature form, while the wing-veins can
be readily traced. Length '25 inch.
between the eyes.

;

Prof. A. E. Verrill has kindly loaned me specimens of the
Epliydra from Mono Lake, Cal., " a body of water not only
excessively salt, but also strongly alkaline."
These belong,
so far as the puparia indicate, to the above species.
The
puparium oi E. californica differs from that oi E. Jialopliila in
being about a third larger, and in having a large rounded tubercle on the side of the ninth and tenth segments of the body,
while the seventh pair of feet are as large as the sixth, being
in E. hcdojilula scarcely larger than the five basal pairs. The
respiratory tube is not half as long as the body in E. lialopliila.
The Mono-Lake specimens are 'bb inch long, and the respiratory tube '21 inch.
Epliydra gracilis, n. sp. These insects occur so abundantly
where they are found, and can be so easily reared, that I venture to name another form from Great Salt Lake, specimens
of the puparia of which have been communicated by Prof.
Verrill, from the collection of Mr. Sereno Watson, and by
It is much smaller and
S. A. Briggs, Esq., of Chicago.
slenderer than any of the preceding species, the smaller specimens being '25 inch long, the largest '50 inch. The respiratory tube is much longer than in any other species known to
me, being in several specimens as long as the body itself, the
branches into which it subdivides being over one-third as longas the base of the tube. The body is of the shape of E. liaLopliila, but is much slenderer, wdiile the feet are larger and
more prominent.
Three specimens of heteropterous Hemiptera, from Clear
Lake, were submitted to Mr. P. P. Uhler, who has kindly
given me the following description of them.

—

Salda

A

intersfitialis,

single

?

Say, Journ. Acad. Philad.

iv. p.

specimen, from Clear Lake, California.

324.
If the
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specimen was taken out of the water, it had occurred there by
accident.
These insects do n<^t live in the water, hut aifect
The specimen
the marshy ground sometimes adjacent to it.
is immature, lacking the black colour proper to tlie hemelytra
and wings, but having the clavus, except at its tip, the base
The
of the corium, and two or three streaks thereon black.
ncrvures of the membrane arc simply brown.
Hygrotrechus rohustus, n. sp.

One female of this genus (belonging to the family Hydrometridic), very much mutilated, alone serves us for the present
notice. In form it resembles H. remujis^ Say but the abdomen
The head is darkis more uniformly robust towards the tip.
brown, fuscous on the middle, sericeous pubescent on the sides
and beneath, with a pale arc on the impression at the base of
Antennai robust, brownish ochreous, the second
the vertex.
joint just one-half as long as the basal one, the remaining ones
destroyed,
llostrum brown, extending a very little way behind the anterior coxa?. Eyes pale brown, large. Thorax
robust, pale brownish testaceous, beneath brownish ochreous,
sericeous
the anterior lobe of })ronotum blackish, divided in
the middle by an ochre-yellow line ; each side, between the
eyes, adjacent to them is an abru])tly elevated rufous tubercle
the mesial carinate line feeble, becoming obliterated postehumeri elongate-tubcrculate, quite prominent pleura
riorly
Legs robust, brownish ochreous.
darker than the pectus.
nemelytra milky white, as long as the abdomen, the ncrvures
l)rownish ochreous. Tergum pale ochreous, brown at base, the
sutures and lateral raised edge brown ; connexivum with a
silvery depressed dot adjoining each suture, the apical processes robust, of medium length, hardly acute. Venter smooth,
dark ochreous.
Length, to tip of processes, 17 millims. breadth across humeri 3 millims.
;

;

;

;

;

;

Corixa decolor^

n. sp.*

Pale testaceous, dirty amber-yellow above. Form of C.
Head large, cranium very
Ideroglyphica^ Fieber, of Em'ope.
convex, prominent, carinate on the middle, the vertex acutely
bread is made by the Mexicans from the eggs of a brineCorixa is noticed in Westwood's 'Classification of Insects.'
I'rnf. (>. C. Marsh has infonned me tliat these brine-insects are also noticed
Lv ]M. Virlet d'Aoust in tlie liulletin dc la Societe Geologique de Frsince,'
1858, XV. p. 2U0, and also by E. B. Tylor in his Anahuac,' London, 18G1.
The latter says: "A favourite dish here [Tezcuco] consists of flies' eggs
(Curixa fcmorata and A'o(o)iccta tmifasciafa, according to Meneville and
*

The

fact that

iiiliabiting

*

'
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produced.
Face very dcejdy concavely excavated, the cavity
broad oval, occupying the whole width between the eyes, and
extending- from near the upper edge of the eyes to the base of
the clypeus, the middle of the excavation densely clothed
with silvery hairs. Pronotum narrower than the head, almost
twice as broad as long, the middle line feebly carinated anteriorly the surface minutely rastrated, with about eight transverse slender brown lines, each bounded in front by a faintly
impressed line, the anterior line interrupted, the posterior one
;

following the margin of the pronotum
the posterior margin
triangularly rounding, extending pretty far back.
Pleural
pieces whitish
sternum honey -yellow. Anterior legs short,
wide, pale honey-yellow, their tibiffi broad, compressed, bladelike on the anterior margin, oblong oval, but little longer than
the palfe ; paloe subtriangular, a little longer than broad,
fringed with long white cilia the basal angles prominent,
feebly rounded, the inner edge a little concave, tip acute. Intermediate and posterior legs slender, paler than the anterior
ones; cilia and pubescence whitish. Ilemelytra pale yellowisli,
the costal area whitish, the cross nervule and a spot at ti])
brown clavus at base wnth short narrow brown lines running
transversely from the outer and inner margins, beyond the
middle to tip the lines run completely across ; lines of the
corium transverse, slender, slightly waved, many of the intermediate ones entire ; membrane pale brown, with short vermi;

;

;

;

culate white lines.

Venter and metasternum faintly dusky

;

the connexivum and genital segments whitish.
Length 4^ millims. breadth across the pronotum 1^ millims.
This species must be closely related to C. Bunneisferi,
Fieber, of Europe.
The shape of the palfB and markings of
the hemelytra of our species do not agree with Fieber's description.
The specimen described is a male, which appears
From Clear Lake.
not to be fully mature.
;

V^irlet

d'Aoust)

and the Indians

fried.

fish

These eggs are deposited at the edge of the

them out and

sell

them

in the market-place.

lake,

So large

the quantity of these eggs that, at a spot where a little stream deposits
carbonate of lime, a peculiar kind of travertine is forming, which consists
of masses of them imbedded in the calcareous deposit."
The flies which produce these eggs are called by the Mexicans " AxayaThe eggs are sold in cakes in the market, pounded
catl," or water-face.
and cooked, and also in lumps au naturel, forming a substance lilce the
This is known by the characteristic name of " ahua-uhtli,"
roe of a fish.
that is, water-ivheat.
In this connexion we may remark that, according to the late Mr. Horace
Mann, .Tiui., the Indians about Mono Lake eat large quantities of the
puparia of Ephydra.

is

;
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Marine

from Deep Water.

Insects

During his explorations at Eastport in the past summer,
Prof, Verrill dredged, at the depth of 20 fathoms in Eastport'
harbour, a larva of Chironomus oceanicus^ Pack. (Proc. Essex
Inst. vol. vi. p. 42).

It does not differ

from specimens found

by me at low-water mark in tSalem Harbour. It is evidently
the same as the supposed larva of Micralymma (?) mentioned
and rudely figured in the American Naturalist,' vol. ii.
278, found by me many years ago at low-water mark in
Casco Bay. It is of the same size as the Salem specimens,
'

p.

being '25 inch in length.
Thalassarachna Verrilh'i, n. sp. This species differs in
important particulars from our best-known species, Hyclrachna
formosa, Dana & Whelpley (Amer. Jom-n. Sci. 1836, xxx.
p. 354), found near New Haven, in freshwater Unionidte. The
body of that species is much longer, the maxillary palpi are
stouter, and the relative length of the joints very different;
the claws are very different, the forks of each claw being
large and of equal size, and there is no brush on the base of

—

At

first I was disposed to place this halophilous
same genus as Dana and Whelpley's Hydrachna
formosa 2iWfi H. iiyriformis but having since then, through
the kindness of Prof. Verrill, had the opportunity of studying
a freshwater mite closely allied to H. formosa^ which is de-

the claw.

species in the

'^

scribed below*, I am led to consider the salt-water mite
the type of a new genus, ThaJassarachna, witli the following
conical head distinct from
differential generic characters
:

—A

• Hydrachna tricolor, n. sp.
Under this name I describe a beautiful
mite, brought me from New Haven by I'rof. ^'errill, after the present
It is 0-07 inch in length, including the
article was sent for publication.
palpi.
It is elliptical in form, a little broader behind, being two-thirds
Ocelli situated over the insertion of the second pair of
as broad as long.
legs, the distance between them equal to half the width of the body.
Body orange-red, middle portion of the body black-brown, due to the
colour of the large liver, with a Y-shaped mesial line, pale straw-yellow
in colour, formed by the interspace between the two halves of the liver
Appendages very pale grass-green. Legs
clavate.
the forks of the
much as in //. fonnosa, but the hairs are longer. Maxillary palpi tlie
same as in //. formosa, there being two pairs of minute spines on the
Mouth and lancet-formed organ (languette) profourth palpal joints.
truded as in II. for7no.ia. '' Bifid linguette " at the base of maxillary palpi
The rudimentary mandibles form a conical protubeas in II. formosa.
rance, the base situated within the body, each mandible being twice as
long as broad, and reaching to the basal third of the second maxillaiy joint.
Twelve eggs, ten of them fully formed, being as long as the basal joints
The mite was
of the legs, could be seen on the underside of the body.
alive December 30, showing that the eggs, probably laid in the spring,
are formed in the preceding autumn.

Y
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maxillary palpi 5-joInted, each ending
tlie body
an incurved spine (the fifth joint). Mandibles large, forming an ensiform beak nearly as long as the palpi.
Claws
long the upper hook minute a single row of hairs on the
Otherwise
underside of the lower hook, forming a brush.
the rest of

;

in

;

;

closely allied to HydracJma.
The body is globular, convex above, with the

abdomen ob-

tusely rounded behind, the skin being minutely lineated.
It
is blackish when alive, with the head and edge of the body
white.
The head is minute, conical, subacutely pointed in
front.
The maxillary palpi are 5-jointed, a little more than
twice as long as the head, and about one-fourth as long as the
fore legs
the second joint short ; the third joint one-third as
;

the fourth as long as it is thick
long as the entire palpus
the fifth minute, and carrying a long, slender, slightly incurved spine bifid at the tip, the outer fork projecting conThe mandibles form an
siderably beyond the inner one.
ensiform acute beak, reaching to the middle of the terminal
palpal spine.
The two eyes are remote black dots situated on
the anterior fourth of the body; over the insertion of the second
pair of legs, and just in front of them is a well-marked transverse groove crossing the body. The legs are 6-jointed, much
alike in structure, moderately hairy.
The claws are alike in
size, the hook being moderately curved, rather long, bifid at
the end, the upper fork being much the smaller, especially on
the anterior pairs, forming a small acute tubercle ; in the
middle of the underside of the claw (on all the feet) is a brush
of fine hairs of equal length, arranged in a single row. On
the penultimate joint of the anterior tarsi are five stout hairs ;
on the other tarsi three, the two proximal hairs being conExternal female genitalia with two bivalve contiguous.
tiguous plates, like those of //. formosa^ Dana and Whelpley.
Length '07 of an inch. The body of the young is whitish,
longer, more ovate than in the adult, the abdomen being a
little pointed behind.
With the exception of Philippi's Pontaraclina pimctulata
(Wiegmann's Arcliiv, 1840, vol. vi. p. 191, pi. 4. figs. 4, 5),
which was discovered by him in the Bay of Naples (he does
not state at what depth consequently I infer that it was in
shallow water) the species under consideration is the only one
which, so far as I am aware, has been found to be exclusively
marine*. The genus Fontarachna is very different from Hijdrachna and Thalassaraclina and I should judge that it rather
It differs from Thalassaraclina in the
approaches Atax.
shorter, unarmed palpi, and in the apparent (Philippi does not
;

;

;

,

;

* [Mr. Gosse has described (Ann. Nat. Hist. ser. 2. vol. xvi. pp. 27 &
305) three species of marine mites found on the British coasts. Ed. Ann.~\
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mention or figure them) absence of

ca

mandibular beak.

The

palpi are half as long as the fore legs.
The present species was dredged by Prof. Verrill in 20 fathoms, on Clark's Ledge, in Eastport Harbour. It was found
(four or five specimens, young and adult) " on Hydroids " &c.
It will be an interesting point to determine whether, like the
other species of the genus, it also lives in the earlier or even

among the gills of Lamellibranchs, and also
between tide-marks, thus agreeing with the
distribution of CMronomus oceanicus.
At any rate, we have
here an insect and a mite breathing by trachea3, and extracting the oxygen from the Avater at the great depth of 120 feet,
and, in the case of the Dipterous larva, with no apparent variation from specimens living at low-water mark.
In this
connexion I might notice the fact that we have on our NewEngland and Labrador shores several species of mites of the
family Trombidiidaj which run over seaweeds and live under
and I have observed similar spestones between tide-marks
cies at Beaufort, N.C., and Key West, Florida.
in the adult state

whether

it

lives

;

As

regards the distribution of the species of brine-insects,

How

are we to account for
several questions of interest arise.
the origin of the Ej^liydra lialophila in such prodigious quantities

in the vats of the Equality Salt-works of Illinois, a

remote from salt lakes and the ocean shores ? Are the
brine species of the salt lakes of Utah and California remnants
of an oceanic fauna and of the Tertiary period ? or are they of
recent and local origin?
Have these brine-insects acquired
their singular tastes within a recent geological period (say,
the Quaternary), having lived at fii'st, as do their allied species, in foul fresh water, or amid decaying matter in damj)
localities ? Before these and other questions can be answered,
we must have analyses of the waters, and a review of the
European literature of the subject*, and larger collections of
brine-animals from our own country.
locality

Peabody Academj'

of Science, Salem, Nov. IG, 1870.

am

indebted to Mr. F. "Walker, of London, for the following^ note
habits of the English species of Ephydra and its allies. lie wiites
" I have observed species of Ephydra
under d.ate of December 6, 1870
along the sea-shore, as well as several inland aquatic species. I am indebted to my friend the late A. H. Ilaliday for the descriptions of the
Diptera Rritannica,'
.species of this and the nciphbouriug genera in my
vol. ii. I am not aware that the species are very dilierent in tlieir habits
and he does not mention them as such. He writes of the following species
as occurring on the sea-shore
" Ilccamcda albicans, on sandy coasts, especially on fresh rejectamenta.
" Hydrellia thoracica, on the sea-coast.
" Atissa pyymcva, in a salt marsh.
" GUiumthc. ripicola, muddy sea-coast.
" Scatella sibilant, sea-coast.
* I

on

tlie

:

—

'

:

—
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Descriptions of three

By Arthur,
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of Asiatic Birds.

three neio Species

new Species of Asiatic Birds.

Viscount

Walden,

PhyUornis chlorocephalus^

P.Z.S.

n. sp.

The Burman

representative of the Sumatran and ]\Iah\ccan
PhyUornis icterocephalus^ Temm. ap. Bonap., has not been
hitherto discriminated.
It chiefly differs from that species by
possessing a much longer bill, by having the crown of the head
green and not yellow, and by wanting the intense golden colour

of the nape. The frontal plumes are bright yellow. The female
(perhaps the young male) has the forehead as well as the
crown bright green. Bill from nostril full half an inch other
dimensions as in Malaccan examples (four in number) of P/^
icterocephalus, Temm.
Described from three adult males and
one female, obtained near Tongoo.
The nest two species were discovered by Dr. Jerdon, Avho
;

has kindly asked

me

to describe

Turdinus

them.

striatus^ n. sp.

Feathers of the head, nape, and back cinereous browm, narrowly edged with a rich ruddy brown, changing to dark
brown on the margins. Wings and tail pale brown, tinged
with rufous.
The long and lax upper tail-coverts brown,
tipped with ferruginous
under tail-coverts bright rustcoloui*.
Chin, throat, and upper breast-feathers white at the
Abdominal
base and on the edges, with brown centres.
region and flanks pale brown, tinged with rufous.
Lores,
cheeks, and ear-coverts pale brown.
Upper mandible hornbrown; lower paler, inclining to yellow.
Legs yellowish
Bill from forehead f of an inch, wing 2f
tail 2
brown.
;

,

inches, tarsus f

Khassia hills, near Cherripoongi.
This interesting species is a diminutive member of the IndoMalayan genus Turdinus. It closely resembles, in its general
aspect, Turdinus macrodactylus (Strickl.), but is a great deal
smaller, and has the throat striated and not pure wdiite.
Cisticola ruficollis^ n. sp.

Stripe over the eye, ear-coverts, thigh-coverts, flanks, under
" Scatella lencostoma, marine rejectamenta.
"
cestiiaiv;, among Fiici.
"
despccta, sea-coast and sandy places.
" TeicJiomyza fusca, on chalk clife a little above higli-water mark
also occur in urinatories in London and other towms.
Yon
in the Entomologische Zeitung, Stettin,' mentions C'cenia halophila as a sea-side insect.
I believe that no European Stratiomi/s has
been discovered to live as a larva in sea-brine."
;

swarms
Heyden,

Ann.

'

<L-

Mag. N.

Hist.

Ser. 4. Vol. vii.

17

;
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and a broad baud extending from the sides of the
neck across the nape bright rufous. Feathers of the head
pale fulvous at base, changing to rufous at the extremity
many with broad black centres. Dorsal feathers and wingcoverts black, w4th narrow fulvous edgings those on the
rump edged and tipped with nifous. Quills dark brown, with
Rectrices above also dark brown,
yellowish-nifous edgings.
the outer webs washed with ta^vny rufous tips pale fulvous.
Eectrices underneath ashy brown a bold black bar or spot
near the end of each feather, which is terminated with pale
Lores, chin, cheeks, throat, and remaining under
fulvous.
surface fulvous white, more or less tinged on the breast with
Upper mandible dark brown under mandible
pale rufous.
Legs reddish yellow. Bill from forehead
yellowish at base.
f of an inch, tarsus |, tail 2|-, wing 1\^. In another example the rectrices above want the pale terminal fringe.
(Obtained at Debrooghm*.
This very distinct species, in its style of coloration, greatly
Dr. Jerdon inresembles GraminicoJa hengalensis, Jerd.
forms me that it occurs all through Assam, but only in dense
long grass.

tail-coverts,

;

;

;

;

BIBLIOGEAPHICAL NOTICE.
Natural History of

GoDMAX,

the Azores, or

F.L.S., F.Z.S., &c.

Western Islands.

8vo.

By

F. Dtr Cai^e

London: Van Voorst, 1870.

last thirtj' or forty years have much advanced onr knowledge
of the physical conditions and productions of those interesting
archipelagos or groups of islands wliich, from about the latitude of
Lisbon to a few degrees within the northern tropic, stud the eastern
have in the work before us a
confines of the great Atlantic.
very useful and vahiable addition to our acquaintance -svith the

The

We

most northerly and hitherto least thoroughly explored of these four
groups.
^Nlr Godman's personal narrative and observations occupy the
But it brings together various consiiiiillor portion of the volume.
tributions by other able writers on the collections made by him, so
as to present a complete conspectus of the present state of our
acquaintance with the Zoology and Botany of the Agores. Why, by
the way, must we ask, does !^^r. Godman retain the Fnglish barbarian and entirely unwarrantable spelling of the word (arising
either from a mistake of the c; for the letter z, or from a bad
representation in English of the Portuguese pronunciation) ?
The author's own short narrative of his four months' visit, and
account of the few ]yrammals, ])irds, lleptiles, Batrachians, and
Freshwater Fishes Idtherto observed in the islands, is followed by a
long and careful enumeration of the Insects (mainly Coleoptera),

—

"
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from the pen of Mr. Crotch. This is extremely valuable, from its
affording accurate data for comparison with the more elaborate works
uf Mr. Wollaston on the Coleopteran Faunas of Madeira, the Canaries,
and Cape Verdes.
A short survey of the Land Mollusks, by the Eev. H. B. Tristram,
enumerates (with a few others) all Morelet and Drouet's species
confirming some of the latter by examples found by Mr. Godman,
but leaving a majority, and indeed all the Limacidce and Vitrince, in
the same apocryphal category in which they stand as exhibited in
M. Morelet's book. The apparent absence of any member of the
Pulmonibranchiate group is a remarkable fact if a fact.
Their
extreme rarity seems at least established a fact which, considering
the favourable conditions pointed out for their occurrence by Mr.
Tristram, is scarcely less curious than their supposed entire absence.
In Mr. Hewett Watson's elaborate and valuable history, catalogue,
and general survey of the Flowering Plants and Ferns, we do not
fail to find the usual characteristics of their well-known aiithor,
viz. a most careful accuracy, not to say nicety, in all luinuto

—

—

the case especially of plants of doubtful or
subordinate specific rank, combined with a clear and logical precision in adjusting the balance fairly between the weight of facts or
evidence for or against his final, particular and general conclusions.
He reviews seriatim each one of the species originally discovered by
himscK or subsequently by others, showing, in veiy many instances,
the extreme looseness and incorrectness of Drouet's Catalogue, and
amending critically that of Seubort, with reference especially to
habitats.
Thus, this new Catalogue is indeed, as intended by its
author (p. 124), " a key or index to all the carKer-dated floral lists
for the Isles," and " a more true list of the presently (sic) known
species, approximately complete and correct for the time being,
although doubtless further additions and corrections wiU be made in
the futui'e."
With Drouet's List especially in view, and indeed the works of
others here and there, we cannot but largely participate in Mr. Watson's amusingly strong and repeated expressions of distaste for " little
points of detail, in

distinctions" (p. 172), "petty and inconstant technical distinctions"
This is a mere question, however, where to draw the
(p. 123).
line ; and each man draws it, of course, below himself.
Nor does

Mr. Watson really, we believe, go so far on this point as his words
in some places by themselves imply.
For not only does he except
expressly from his censure, as " a bias towards the safer side
123), or as "useful in local describers " (p. 172), such distinct
treatment of ambiguous varieties or species, but he directly blames
(p. 259) the late Sir W. J. Hooker for a tendency with Milde in
pteridology " to an excessive aggregation of species, which," he
justly adds, " so much loAvers the scientific value and serviceableness
(p.

of 8ir William Hooker's works on the same group of plants."
And
more closely home, we may refer to Mr.
Watson's treatment (p. 211) of his own adopted bantling, as it may

to bring the matter still

be called, Lijsunachia

itzorica,

Ilochst.

—

a treatment, however, in

17*
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In fact we are quite assured that, in the
heartily concur.
jirirndfacie discovery of a new form, Mr. Watson is too
sound a working botanist not to admit that in minute attention to
"
*'
occasionally stamped,
small differences " and " Uttle distinctions
observation,
and whilst yet unfurther
facilitating
or
for attracting
proved to be really trivial or inconstant, with a special name lies
the very safest way to truth in settling the limits ultimately of a

which

-R-e

case of

a,

—

—

and this despite all liabiUty to abuse that may accme in
thus " allowing nice opportunities to petty minds to make petty
distinctions on paper" (p. IGl).
This very valuable portion of the book is followed by a carefully
compiled Ust by Mr. Mitten of all the Mosses and Liverworts
(Ilqxiticce) hitherto discovered in Madeira, the Canaries, and Azores.
Of these, we have only time and space to observe that they appear
entirely to confirm the conclusion arrived at by Mr. Watson (p. 276)
with reference to the Flowering Plants and Ferns, viz. that " on
they can hardly be said to yield any special evithe whole
;
dence in support of the Darwinian theories " though instead of
"
their affinities on the general view are more in
admitting that
support of those theories' than adverse to them," we should rather
have remarked that, in many signal and decisive points, they seem
to us to run dii-ectly counter to them.
Mr. Godman concludes his interesting volume with a short
summary and general remarks, followed by a full index of scientific
names and two small maps, showing the relative position of the
It remains to be noted, for the enislands and of the whole group.
couragement of future investigators, that he has stiU left unexplored
in Botany the Lichens, Algae, and Fungi, and in Zoology the highly
interesring provinces, in their relation to the Canaries and Madeira,
of the Arachnida, Crustaceans, Eadiates, Sponges, Corallines, SeaFishes, and Mollusks.
He has added, however, to our " helps to knowledge " a book
from which not only the practical naturalist, but any one who is at
all competent unbiasedly to sift and weigh the alleged " facts " of
modern " science," and the varieties of airy theoretic superstructure
attempted to be raised upon them, may derive not less profit than
interest and entertainment.

species,

The

MISCELLANEOUS.
Adrian Hardy Ha worth.

late

By

Dr. J. E. Gray, F.R.S. &c.

It has often occurred to me that English naturalists have hardly done
justice to the great scientific merits of this industrious and far-seeing
botanist and entomologist, no doubt in consequence of his being so
far in advance of his age at a timo when not to be a worshipper of
the Linnean school as understood in England (which is most unlike

the practice and example of Linnteus himself) was a sufficient
of o])pr()biuin to almost exclude him from scientific societies.

mark
As a
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young man I was very intimate with him, and estimated his
labours, but- hardly so much as I have been induced to do in later
years.
Ho was one of the founders of the Botanic Garden at Hull,
where he then resided; but he continued to cidtivate 'plants when
he resided at Little Chelsea, and at Church Lane, Old Chelsea
for
he considered it desirable not only to study plants as they were
kept in an herbarium, but also to observe them in a living state, that
he might record their mode of growth. AVhen we consider the
manner in which he separated the fleshy plants, the Saxifrages, and
the bulbous plants into groups, and especially regard the time in
which it was done, we are astonished at the accuracy of his observations, which were so unlike the manner in which plants were then
studied
and most of his groups are now acknowledged as genera
or sections of genera.
It was the same with his work on British
Lepidoptera there the various Linnean genera were divided into
natural groups, which ho fully characterized, all of which aro now
acknowledged as genera and he would have been quoted as the
author of those genera if he had given them generic names instead
of the English or Latin adjective names which he applied to them.
We must recollect that this was all original work, published before
the writings of Cuvier, Latreille, and other founders of the French
school (which was established during the early part of the despotism
of the Great Napoleon), whose labours my late predecessor, tutor,
and friend. Dr. Leach, first introduced to the knowledge of English
;

;

:

;

naturalists.

On

the

Adult Form in

certain Species of

the

tlie

Genera Cyprsea and Ringicula, and in
By J. Gwxn Jeffeets,

Genus Astarte.

F.E.S.

Mr. Searles "Wood, in the last Number of the 'Annals' (p. 172),
invited communications on a question propounded by him, viz.
" If
small specimens [of Cijprcea europc^a and Rinrjicida auriculafa'] in the
:

—

Crag, which have a thickened lip, are not in many instances young
shells, what has become of the immature specimens '?" I venture to
suggest that young shells of both these species, having the usual
thin and imperfect lip, will surely be found after further search. I
have already given an explanation, in my work on British Conchology (vol. ii. pp. 309 & 310, and vol. iv. pp. 402 & 403) as to the
front margin in Astarte and the outer lip in Cyprcea, with reference
I lately dredged in the North
to the ago and size of specimens.
Atlantic Ringicula auricidata, Menard de la Groye {R. buccinea,
Brocchi), R. ventricosa, J. Sowerby, and R. acuta, Sandberger (the

two species hitherto known as fossil only), aU of which in their
immature state had a thin and imperfect lip. The young of Cyprcea
europma is the Bulla diaphayia of Montagu.
I may also remark that any young shells " killed for food " would
not be necessarily "consumed" or destroyed; so that I have no
last

doubt they will occur in a

fossil as

25 Devonshire Place, Feb. 16, 1871.

well as in a recent state.
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On
The

HiTedon-metamor^ylioses ^t.

late observations by various writers

By

E. D, Cope.

on the metamorphoses of

!Mr. Tegetmeier, indicate that some
of the principal facts in the history- of the subject have been overlooked by all of them.

AmUystomct, especially those of

In the first place, no one has seen any metamorphosis of true
Siredon, S. mex'icanus, Shaw {S. pisciformis, S. axolotl, and S.
raaculatus auctorum), which inhabits the lakes of Mexico, and of
which the Smithsonian collections contain numerous specimens.
Whether it undergoes a metamorphosis is entirely unknown to natui'alists, though I would express the belief that it will be found to
do so occasionally, under suitable cii'cumstances. Xo Amhhjstomata
have been brought from Mexico south of Tamaulipas and Chihuahua
by any of the various naturahsts collecting for the Smithsonian
Institution.

In the next place, Prof. Baird was aware of the metamorphoses of
the Xorth-American species of Siredon many years before the
observation of it in the Jardin des Plautes, although at first he named
one of them Siredon liclienoid.es, treating it as a mature animal. He
regarded these creatures as larvte in his essay on the Xorth-American
all

Salamanders, published in Philadelphia in 184".
Thirdly, the important observation of Dumeril * established the
and his account of the
fact that the Siredons reproduced as such
subsequent loss of larval characters by the offspring is the first of a
positive character which we possess on that point.
After this, in ISGTf, the writer recorded the various stages of
metamorphosis in difi'erent structures to be observed in reproducing
;

two species oi Amhly stoma, viz. A. tifjrinurn and A.
These embraced various >S'i/'tc?o/i-characters of the
It was
dental, branchial, and dermal organs, and of coloration.
suggested that the metamorphoses observed by Dumciil Avero those
of A. mavortium, which was confirmed b}- an examination of specimens sent to the writer by Prof. Dumeril a year aftcrward±. At
the same time the periods of metamorphosis of eight other species of
the genus were stated, and the Mexican Axolotl was regarded as an
AmUystoma, whether undergoing metamorphosis or not, owing to
the irregularity of its occurrence in the most nearly allied species,
A. mavortium, or from its /S'lreJoJi-stage, ^S'. lichenoides, Baird.
In 1868 Prof, Marsh of Yale College obser\-cd the metamorphosis
of the A. mavortium, confirming the conclusions of previous writers.*
Since that time the changes have been observed by Mr. Tegetmeier
and others.
The only point remaining to be determined is whether Siredons
a metamorphosis or not.
(i. e. Amhlysioma mexicanum) undergo
Among our numerous specimens I can find none that exhibit any
tendency toward the change.
individuals of

mavortium.

* Bulletin dc

la Societe dAcclimatatii.n, 18Go, ii. 348.
t Proceedings Acad. Nat. Sciences, Pkilad. 166.
I Origin of Genera, 18G8, p. 47.

—
MisceUaneons.

247

I might add here that I have had for a time, in a winter fernery,
a large Xew-Jersey specimen of Amhhjstoma tif/rinum, a foot in
length.
It is nocturnal in its habits, and remains during the day in
This extends through the long diameter of its prison,
its burrow.
and has three outlets, which it keeps open. From one of them, as
evening approaches, it projects its head, and watches Avith attention
what is transpiring in the room.
In the same case are specimens of the common Flethodon cinereus,
During this, as in former years, I obserA'e that
of both varieties.
this species is nocturnal, and is a great climber.
They will climb
the rachis of a most slender fern or spear of grass, and lie in a coil
on the end of a tall frond or other narrow support which may be
sufficient to bear their weight, at a height of a foot or eigliteen
They climb a plate of glass with great
inches above the ground.
ease, by adhering closely to its smooth surface with their moist
abdomen. When disturbed on some high perch among the herbage,
they leap away by a sudden unbending of the coiled body, in the
manner of some caterpillars. Silliman^s American Journal, Feb.
1871.

Note on the Infusoria fiageUata and the Sponrjice ciUatce.
By Prof. H. James-Claek, Kentucky University.
I send this note in hopes that it may be of interest to those
readers of this Journal who have foUowcd the recent discussions
upon spontaneous generation and the doctrine of evolution. It is
an effort to clear up the chaos of uncertainty which has reigned
among the lower Protozoa for years past, and particularly in the
heterogeneous group of so-called Sponges. The aim of the evolutionists is clearly, by refusing to recognize their truly organized
structure, to depress these creatures to such a low level in grade
that they shall appear but a step above the lifeless protoplasm which
some think has been seen almost manufactured in the laboratory of
the chemist.
After hypotheticaUy developing " organizable proto-

plasm " out of " inferior types of organic substances," which in the
process, per se, under " the mutual influences " of its metamoi-j)hic
forms, generates still more sensitive organic matter, until it finally
attains to the possession of vital actions, the evolutionist imagines
himself able "deductively to bridge the interval" between the socaUed " nascent life " and the unmistakable vitalism of the slimy
Rhizopod. (See Herbert Spencer, Aj^pleton's Journal, Aug. 7, 18G9,
p. 508.)
My own researches have constantly tended in the opposite direction. In spite of the apparent physical simplicity of even the lowest
of the Protozoa (Anueha and the like), their habits and the phenomena attendant upon their mode of locomotion, their determinate
prehensile acts, so wonderfully like consciousness of an end to be
accomplished, and their undeniably specialized digestive functions,
all lead to the conclusion, which with me is a fact, that they possess

—
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a degree of differentiation in

esse as

marked

as that

which we recog-

In
nize as potential in the earliest stage of the vertebrate embryo.
the former the organization is present, but not circumscribed into
in the latter it is also present uncircumscribed, but it is to
be eventuaUy differentiated. The Sponges, with their supposed slimy
protoplasm-Hke simplicity, have been in former years the huntingground of the developmentalists but of late that group has been
slipping out from under the feet of those philosophers.

regions

;

;

Carter first detected the true criterion of their animality, thougli
It was my good forerring as to their classificatory relationship.
tune to prove their close alliance with the FJageJlata, in a memoir
(Mem. Boston Soc. Kat. Hist. vol. i. pt. 3, Sept. 1867, " On the
Spongise ciUatae as Infusoria flagellata "*), published some few years
ago.
I described certain monad-like infusoria which possessed

a single Jiigellum surrounded by a projecting membranous collar.
to branching stems {Codosiga), and others
w'ere ensheathed in a funnel-shaped or urnaeform tube {Saljiing fern).
The monadiform body of these I showed to be identical with the
ciliate bodies of one of the Spongise ciliatso (Lencosohninj), and homologized the branching stem and the ensheathing tubes of the
former with the gelatinous mass of the latter, in which its monads
were imbedded. The connexion seemed not even a step wide, so
That there should
clear and unmistakable was the relationship.
ever be chscovered a form which would lie so intermediate between
these as to make me hesitate whether it belonged to the one or the
but it has come unexpectedlj'. In
other, I did not even hope for
(Bd. vi. 4, 1870)
Schultze's ' A^chi^' fiir mikroskoplsche Anatomic
Cienkowsky describes, under the name of Phalansterium, a genus
which consists of monad-like bodies with a Jiagellum and a projectOf
ing collar like those of Codosiga, Sulpingceca, and Leucosolenia.
the two species which he illustrates, one (P. consociatum) has monads
enveloped in a broad funnel-shaped slimy sheath and these sheaths
are closely packed side by side, radiatingly, so as to form a shieldlike or a hemispherical mass. This comes nearest to the SaJpingceca.
The other species (P. intestinum) possesses similar monads but they

Some forms were appended

;

'

;

;

are imbedded basally in a gelatinous intestiniform mass of slime
(ScJihim), "with their vibrating lashes extending in every direction"
Originally each monad is endowed
about the cyhndrical colony.
with a separate sHme-sheath but eventually these are aU fused
;

Beyond this, to make a true
together into one common mass.
sponge, we need but the presence of spicula, and open interspaces
in the slimy mass between the monads leading to one common
Introvert the layer of monads, and w^e produce the desired
cavity.
effect without doing violence to their relative positions. It is a mere
matter of proportions, just as the inverted cyathiform rose-hip is
none the less an ovariferous disk than the globular receptacle of tlie
SilUman's American Journal, Feb. 1871.
strawberry.
•

'Annals,' 1868, vol.
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Descriptions of some new or little-known Species of
Oaks from NortJi-ivest America. By Robert Brown, of
Campster, A.M., Ph.D., F.R.G.S., President of the Royal

Physical Society, Edinburgh.
1.

Quercus Sadlertana, R. Br. Campst.*

young ones more
and apex, edges remotely serrate, teeth
submucronate, apex pointed nerves distinct on superior sur-

Leaf

large, old ones broadly elliptical,

ovate, acute at base

;

very prominent inferiorly, lateral nerves reaching the
margin in the teeth
superior surface dark green, inferior
paler (fading in drying), glabrous above and below; length
4f inches, breadth 3 inches, length of petiole | inch (average
face,

;

of six leaves).
Fi-uit shortly pedunculate, solitary, rarely
twins glans projecting more than half out of the cup glans
small, ovate, or in some cases compressed at both ends, terminating in a short blunt point, pale brown in colour length
^-| inch, diameter |~f inch cup deepish, narrow inferiorly,
expanding superiorly, very thin, the edges bevelling offj
scales ovate, closely imbricate and appressed, swollen at base,
covered with wdaite pubescence, the lower whorls large and
most distinct, the upper near the edge of the cup smaller and
depth of cup \ inch or less, breadth superiorly
less distinct
f inch, length of peduncle 5 inch. Flowers unknown. Ifa;

;

;

:

;

turation annual

(?).

A

spur of the Siskiyou Mountains, in Oregon, close
to the California boundary line (lat. 42° N.), between Sailors'
Diggings in Oregon and Smith's River in California, on the
Crescent City trail.

Hah.

• Rohertus Brown Campsteriensis
by the advice of M. Alphonse De
Candolle, I have adopted this distinctive mark for species described by
me (vide Trans. Bot. Soc. Edin. vol. x. p. 437).
:

Ann.

& Mag. N.

Hist.

Ser. 4.

Vol

vii.

18

;
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some new or Jifth-hnoion

The

species never attains a greater size than a shrub about
I found it, in September 1865, growing in
patches in the locality named, about 2000 feet above the level

4

feet in height.

of the sea, but producing fruit very sparingly, and described
The
it in
notes as " Quercus, sp. nov., No. 253," in
Farmer,' May 16, 1866.
In the form of the leaf it is not

my

'

unlike the chestnut-form of Quercus f?en5?[^ora,Hook.&Arn.*;
but it differs widely from that species in the form of the cup,
which is not covered with recm-ved hooked scales, but w^itli
ovate appressed scales, tumid at the base, so as to look, as I
have described them in my field-notes, like flattened tubercles.
very competent authority. Prof. (Ersted, in a private note
to me regarding some specimens of this oak which were submitted to him, remarks
" Your Q.Sadleriana is most interesting.
The cupula is very peculiar, with its thin margin.
Thoms.f, from
I think it is nearest Q. Oriffitliii, Hook. f.
the Himalayas. There is none of the American species which
it resembles." It comes therefore under CErsted's third groupj
of the subgenus
(Serrataj) of his second section [Prinus)
Lepidohalanus of the restricted genus Quercus.
I name it in honour of Mr. John Sadler, Assistant Secretary
of the Botanical Society, and Assistant to the Professor of
Botany in the University of Edinburgh.

A

:

—

&

2.

Quercus (Erstediana^ R. Br. Campst.

Leaf small, oblong or obovate, petiolate, with from three
to five rounded, shallow, acutely cut lobes on either side ;
veins very prominent
base acute, inclined to be imequal
;

and reaching the edge

at the termination

of the
glaucous above, inclining to pubescence inferiorly
dark glistening green above, paler brownish white or cinereous
beneath length 2^ inches, breadth 1;^ inch, length of petiole
1^ inch. Fruit solitary, rarely in twins (in which case the
second fruit is usually dwarfed or abortive), supported on a
moderately long, stout peduncle glans large, ovate, flattened
at lower end, terminating superiorly in an elongated conical
point, overtopping cup | of length, brown in colour, testa
length 1^ inch, diameter f inch cup hemispherical,
thin
shallow, tubercular in appearance inside dark brown, and
covered Avith a slight whitish pubescence walls thick, thinner
superiorly scales ovate (occasionally subulate) tlie base much
swollen, so as to give the exterior of the cup the tubercular
inferiorly,

lobes

;

;

;

;

:

;

;

,

;

*

Botany of Beechey's Voyage,

t

De CandoUe's Prodromus,'

X

'

"'

Medd.

p.

391.

vol. xvi. p. 14.

Bidrag til EgesL'egtens Systematik," Naturli. Foreniug Vidensk.
i Kjobenhavn, 1866, p. 68.

;
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appearance, suddenly constricted and terminating in a sharp
point, the lower scales largest, upper much
smaller, closely aggregated and indistinct, covered with a
depth 1^ inch, breadth | inch,
dense white pubescence
Flowers unknown. Maturation
length of peduncle ^ inch.
annual.
Hah. in " gulches " from 2500^000 feet above the sea, in
the Siskiyou Mountains, but chiefly on Canon Creek, in
Southern Oregon, lat. 42° 10' N.
In character this species approaches the group of which
Querciis Garryana^ Dougl.*, is the type, but differs entirely
in the character of the cup, the size and lobation of the leaves,
and in its being always a shrub. Like Q. Garryana^ it prefers prairies and low lands
but the locality where I have
seen it most plentiful Avas on spurs of the mountains, at
elevations of 2500-4000 feet.
It ought also to be noted that
wherever found on level lands, these are situated at a much
higher elevation than the open grounds affected by Q. Garryana.
Though a shrub, it bears very plentifully ; and the
acorns are accounted very nourishing, the produce of forty or
As a species it
fifty bushes being sufficient to fatten a hog.
is very distinct from any in North-west America, and, as far
It is " Quercus,
as I am able to learn, as yet undescribed.
sp. {d), No. 249 " of my catalogue {I. c), and, like the fomier,
was discovered by me in Sept. 1865. It belongs to the division LobatEe of the section Eulejndohalanus of the subgenus
Lepidohalajuis (ffirsted, Section I. Lejndohalanus^ A. DC. pro
parte). I have the honour to dedicate it to Dr. A. S. Oersted,
Professor of Botany in the University of Copenhagen, and
Inspector of the Polytechnic School there, a distinguished
traveller and naturalist, and the author of the able memoir on
the classification of the oaks to which I have abeady referred,

membranous

;

;

Quercus echinoides^ R. Br. Campst.

3.

Leaf perennial, small, lanceolate, oblong-ellij^itical or rarely
obovate, shortly petiolate, serrate (except near the base), ennerves hardly distinct
tire or- with only a sinuate margin
above, very distinct iuferiorly, reaching margin at base of
teeth when present, superiorly glabrous or slightly pubeslength of
cent, inferiorly covered with a cinereous down
Fruit
leaf \\ inch, breadth f inch, length of petiole \ inch.
solitary or clustered in groups of 2-5 in axils of leaves,
united to stem by a short thick peduncle, densely covered
with cinereous pubescence, or sometimes sessile or subsessile
;

;

*

Hooker

in 'Flor.

Bor.-Am.'

ii.

p.

159.

18*
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glans ovoid, flattened inferiorly, and terminating superiorly
testa
in a sliort, blunt, distinct point ; pale brown in colour
thick, superior portion covered with a dense caducous cinereous pubescence length Ijjj inch, diameter yV inch cup
shallow hemispherical, and densely covered with filiform, stiff,
patulate, and generally reflexed scales, frequently terminating
in stiff recurved booklets, covered with a dense cinereous pubescence, which extends down to the peduncle interior pale
brown, and covered with a long fibrous pubescence depth
T% inch, breadth at mouth —^ inch, length of peduncle, when
Maturation
present, about j-jj inch.
Flowers unknown.
;

;

:

;

;

annual (?).
Hah. Canon Creek, Oregon, and up to 8000 feet above the
sea-level on other portions of the Siskiyou JMountains.
This species I first found plentiful, in the autumn of 1865,
in Canon Creek, a locality peculiarly prolific in species of
Cupuliferaj and Conifers?, as my collection (of which it is
" Quercusy sp. (e). No. 250 ") testifies.
It is a small shrub,
growing to a great height above the sea-level, which Q. densiI am,
A., to which it is closely allied, does not.
Jlora, 11.
however, doubtful whether it is not identical with that species,
of which Q. echinacea, Torr. (Botany of Whipple's Pacific
Railroad Report, p. 137), is only a lanceolate entire or sinuately
entire variety, both forms being frequently found on the same
tree.
I am therefore doubtful about its specific identity when

&

the type of the group to which it belongs is so variable.
For
the present, however, I may indicate it as new, the specific
name pointing to its nearest ally. It will therefore belong to
Oersted's subgenus Eiqxisania of the genus Pasania ( Quercus,
sect. Pasania, Miq., et Chlamydohalanus, Endl. pro parte) of
the subfamily Castaninae, the characters of which, however, require to be somewhat modified.
Q. echinoides, among
other characters, has much smaller leaves (which never assume
the chestnut form) than Q. densifora. The cup is deeper, and
the acorns more ovoid and very bitter, so bitter, indeed, that
nothing but squirrels Avill eat them so bitter are they that
even the black bear will not eat them, unless pressed by
famine.
The miners and hunters living in the section of
country where it is found always look upon it as a separate
species from the water-oak [Q. densijlora).
;

4,

Quercus ohlongifoUa, Torr.

ovate or oblong-elliptical, quite enor rarely with a few serrations on the superior portion of

Z/e^/" perennial, small,
tire,

commonly only on one side glabrous above
and below, glaucous superiorly, darker green above, ]jaler
the edge, and

;

;;
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below

;
veins not prominent ; sliortly petiolate, eqnal at base
length of leaf 1-,^ inch, breadth -"o- inch, length of petiole
Fruit sessile, solitary at the end of the branches
-jV inch.
glans ovate and pointed, light brown, covered with a cinereous
pubescence length 1 inch, diameter ^ inch cup hemispherical, turbinate, obtuse at base and very small, covered with
scales abruptly narrowing
ovate, convex, appressed scales
and terminating in a blunt membranous brown point ; lower
portion of the scales tumid and covered with a greenish pubescence, largest in the lower whorls, indistinct near the lip cup
thin, interior greenish white, with a slight whitish glistening
pubescence ; glans overtopping the cup fully | of its length
depth -yV inch, breadth at mouth ^ inch. Flowers unknown.
Maturation annual.
Hah. In gulches in diy situations among the mountains in
Southern Oregon, to the height of 2000 feet.
The specimens, of which the above is the description, were
found by me, in Sept. 1865, on the sides of gulches (or deep
ravines) in Canon Creek, in Southern Oregon, about 2000 feet
above the sea, but fruiting so sparingly that I could only find
two specimens in fruit.
It is a bush about 3 feet in height,
and evergreen, and is " Quercus, sp. {(/), No. 252 " of my
catalogue (/. c).
Though I have provisionally stated it to be
Q. ohhngifolia of Torrey*, I am by no means certain that it
is not undescribed.
I have seen no specimens of Torrey's
plant ; but, judging from the plate he has given {op. cit.) and
the description (notwithstanding some discrepancies), it, if not
identical with, approaches that species more closely than any
other yet described.
If identical with that New-Mexican
species, the range of Q. ohJongifolia must be extended north
twelve degrees. Q. oMongifolia^ De Candolle thinks, is closely
allied to Q. grisea^ Liebm., another New-Mexican species.
The species, in the form of the leaves, is no doubt allied to Q.
agrifolia, Neef, though these are in om- species not so glaucous but it differs widely in the large size of the acorns, in
the shape of the cup, and in the form of the scales, and is
The whole
quite distinct from that very variable species.
group of closely allied species, of which Q. agrifolia is the
type, is one involved in much obscurity, and requires a tho;

:

;

;

;

rough revision, many forms to which specific importance has
been given being nothing more than local varieties, produced

by

climate, soil, or other causes not so apparent to the senses,
as yet ignorant.

and regarding the influence of which we are
* Sitgi'eave's 'Repoi-t of au Expedition
Rivers,' p. 173, jpl. 10.

t Anales de Cieucias Naturales,

tomo

iii.

down
p.

the Zuui and Colorado

271.
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It is often loaded with fruit when not more than three or four
feet high, though it will reach the height of more than forty

Mr. Bolander, a most observant Califoniian botanist,
remarks that on river-banks and in exposures close to the
coast, where it is almost daily enveloped in fogs, it exhibits a
considerable uniformity, and elsewhere it varies infinitely

feet.

within the type.
The figure of Q. oxyadenia^ Torr., in Sitgreave's lleport, p. 173, pi. 17, represents the ordinary form
of it very well when the acoms are fully developed.
How-

Oregon and California
not found north of 43° N. lat.) the shapes of the leaves
of one and the same tree are very different
some have entu-e
margins, while others have them pretty deeply dentated often
one side is entire and the other dentate.
Some trees occur of
which the young shoots have the leaves " coarsely sinuate or
obliquely sinuate toothed teeth very sharply acute, with a
broad base, cuspidate-awned," thus agreeing with Kellogg's
Q. Jlorheus^j while the older branches have much smaller
and entire leaves. In Anderson's Valley I saw several trees
whose entire foliage agreed admirably with Kellogg's. Had
I not seen that tree on the shore of Borax Lake exhibiting
both forms, I should have been inclined to call it a good species.
The cups of the acoms of both trees have the scales
long and loosely imbricated, and the acorn is almost entirely
immerged but this is also the case with those of some trees
that have a far different foliage.
Thus far we have not been
able to find good reliable characters.
There are transitions in
ever, in the valleys of the interior of
(for

it is

:

;

;

;

even in the same tree. As the tree has the habit of
one might suppose that trees of one group
at least should show a uniformity in botanical characters but
this is not so
Just the very extremes may be found in one
and the same group. On dry gravelly hill-sides in the inteall parts,

growing

in groups,

:

;

rior this tree presents still another form, Q.Wisltzem',li!,ng\m.'f

The

acorns ripen annually, and differ also essentially in shape
and size.
Soil, climate, and exposure offer in this case
no satisfactory explanation for so great a variation in one
species J.
I am inclined to believe that it must be attributed
to some intrinsic peculiarity which would lead certain species
both of plants and animals to vary so much from their typical
form as to almost lead one to believe that we see therein the
species struggling to break off and establish new forms or
races, allied to but differing specifically from the parent
species.
* Proc. Californiii Acad. Nat. Sciences, vol.
t DeCaudolle's Proilromus, vol. xvi. p. H7.
X Proc. Cal. Acad. Nat. Sc. vol. iii. p. 229.

ii,

p. 36.
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Quercus ohlongtfolia, or at least the form which
I have supl)Osed to be

observations

It,

appears to belong, according- to (Ersted's recent
his memoir on Q. agrifolia (Ora den krist-

m

tornbladedeEgfraCalifornien*), to his section ^fe^^omr/xm
ot the subgenus Enjthrohalanus of
the restricted e-enus
°

Quercus.
5.

Quercus Jacohi, E. Br. Campst.

I will not attempt in this place to do more
than indicate
the above species ; for though it came
under my notice as
early as 1863, through a curious concourse of
accidents I have
never yet been able to obtain sufficient material
for the publication of a complete diagnosis of the species.
The only place
where I ever observed it was in the south-eastern
district of
Vancouver Island, on the lawn and close to the house
of Sir

James Douglas, along with

trees of its close ally,

which afforded excellent material

Q.aarryana,

The leaves
of the species under notice, instead of being long
and with
three or four almost equal shallow lobes,
acutely cut at the
bottom, and the leaf of about equal breadth
throughout, was
more palmate, with five lobes, deeper and smaller than
in Q.
Crarri/ana, the basal ones being broadest,
the breadth of the
leal greatest at the middle.
The form of the tree is also
different. Instead of, as in Q. Garri/ana,
being bare of branches
lor about twelve feet, it branches
out near the base, the
branching being much more umbrageous than in
Q. Garryana.
1 was informed that the acorns were also different : and
the
one comes into leaf and flower later than the other.
Sir James
Douglas, who was at that time Governor of British
Columbia
and Vancouver Island, had for many years noticed
these
trees growing alongside of Q. Garryana, and
was quite convinced of the specific difference of the one to which,
in memory of his long and unvarying kindness to me and other
natm-alists during our exploration of North-west
America
and
respect for the character of the founder of omNorthPacific colonies, I have attached his name.
For the reasons
mentioned, I will not at greater length describe this
species
or, at Jeast, marked variety ; but,
as I hope to obtain in a
snort time sufficient materials for that purpose,
I will postpone
this until these are put into my possession.
In all, seventeen species of Cupuliferai find a place
in the
flora of the region to the west of the Rocky
Mountains, northward of and including Upper California, which immense
extent of territory, so varied in its climate and
physical features,
for comparison.

m

1869^'*^59'^^^' ^^•^^^^^^'^''

^^ ^^^
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generally known as Nortli-Avest America. As I have already
described and figured most of these species for a general work
on the forests of that comitry (now in com-se of publication) I
need not even mention them in this place and for the same
reason I have omitted to give figures of the species I have
here described, these figures, with more extended descriptions,
being intended to find a place in the same work.

is

,

;

Edinburgh, March

XXXI. — On

1,

1871.

two new Species of Birds from Iloupin, Western
Szechuen.
By Armand David.

Accentor midtistriatus, n. sp.

Like A. sti-ophzatus, Hodgs., of the Himalayas, but without
nifescence on the upper parts, and with a narrower pectoral
band ; sides of the neck cinereous, with numerous black
streaks
flanks and vent pale buff, covered with blackishbrown streaks, and the oblong spots on the crown, hind neck,
and back darker and more abundant than in its ally. Somewhat larger in size, with larger legs and feet. This bird
forms a good second species of this peculiarly coloured group
of Accentor.
Length 6 inches wing 2'6, tail 2*4. Iris nut;

;

brown.
Hob. Moupin, Western Szechuen.
Cinclosoma Artemisice^ n.

sp.

In size, form, and style of coloration very similar to C.
ocellafum, Vigors, of the Himalayas.
Head and broad patch
on the throat black, leaving the chin, lores, and under the eye
buff-coloured, and a partial half-eyebrow and a spot in rear of
Neck and underparts buff, a little
the ear-coverts white.

rufous near the edge of the black gorget back of the neck,
breast, and flanks banded on each feather near its tip with an
undulating black bar. Scapulars and back as in C. ocellafum,
but with broader and yellower tip-spots and with much narrower black bars. Wings and tail as in its ally, but with
the rufous more mixed with yellow.
Length 12*75 inches ;
wing 5, tail 6'5. Bill variable in length iris yellow.
;

;

Hob. Moupin, Western Szechuen.
Genoa, Feb. 20, 1871.
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By Robert Swinhoe,

F.Z.S.

Pellorneuni subochraceum^ n. sp.

Like P. ruficej)s^ Swainson, of India, but smaller, with less
bill and shorter tarse.
Crown richer rufous, with a distinct pale buiF eye-streak extending to the nape.
Breast,
flanks, and vent buff, leaving the belly nearly Avhite
the
breast streaked with a few long, olive-brown arrow-head
marks. Length 5'8 inches wing 2*7, tail 2'6.
My single specimen of this bird was collected in the Tenasserim provinces, and sent to me some years ago by Mr. Blyth.
My P. ruficeps is from Mr. Beavan's collection.
deep

;

;

Poecile baicalensis, n. sp.

Like P. carolinensis, Aud., of North America, from which
it differs in having the black throat-mark confined to the
throat and under neck, and not expanding under the cheeks
the black feathers are, moreover, broadly edged with Avhite.
Its flanks have a very slight tint of brown. Its wing-iisathers
are more broadly edged with white
and the white is clouded
with grey, and not so pure as in the other. It is paler on the
back and rump, with but little tinge of buff. It is of similar
size.
Wings more graduated tarse short toes very short
and thick.
Hah. Trans Baikal.
;

;

;

;

Two specimens of this interesting form were received from
the Lake-Baikal region, in company with several of P. kamtschatkensis, Bp.
They were sent to M. Jules Verreaux by
M. Tacsanowsky of Warsaw.
Family

Alaudidae.

Mirafra horneensisj
Similar in coloration to
straighter

and more

M. javanica

n. sp.

(Horsf.) of Java.

conical, not so pyrrhuline, with

Bill

much

longer crura to the lower mandible wing longer, and not so
toes, especially the middle one, shorter.
Entire
length 5-75 inches; wing 2*9, tail 2-3.
Hah. Borneo (Banjermassing). Collected by Mr. A. R.
;

rounded

;

Wallace.

Mirap'a parva^

n. sp.

Bill similar in form to that of the last ; coloration similar,
but with less rufous.
Can at once be distinguished by its
small bill and miniature size.
Length 5"1 inches; wing 2'6,
tail 2.

Hob. Flores.

Collected

by Mr. A. R. Wallace.

—

.
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Curculio-

found by Mr. AVallace in the Eastern ArcMpelago,
By Feancis p. Pascoe, F.L.S. &c., late Prcs. Ent. Soc.

nidae,

[Continued from

p.

222.]

Aeachnopus.
Gudririj Voy.Coq.(Entora.)p. 127

;

Lacordaire,Gen. vii.p. 159.

Arachnohas, Boisduval, Voy. Astr.

ii.

p.

435.

who was

only acquainted with one species [A.
genus so aberrant that he hesitated
whether he should not make it a distinct tribe. In my opinion
it would have been quite right to do so, as the new forms
described below, although all furnished with a pectoral canal,
are evidently allied to it, and indicate a subfamily distinct from the normal Zygopinse of Malasia and America.
The chief structural peculiarities of this group are the great
breadth of the intercoxal process, in all except Nyphceha^
whereby the posterior coxae are placed close to the edge of the
elytra, and the narrow metathoracic episterna; then underneath the femora there is frequently an excavation or canal
for the reception of the tibiae, and the latter are often deeply
scored or lined in a manner never seen in the genuine Zygopinae.
There are five species of this genus already described,
A. striga^ Guer. (Dorey) ; A. gazella^ Boisd. (Dorey,
viz.
Waigiou, Aru)
A. persona, VoUenh. (Waigiou, Batchian) ;
A. frenatus, Vollenh. (Salwatty) ; A. geometricus, Vollenh.
Lacordaire,

gazella), considered this

:

;

(Tondano)

Arachnopus
A. ovatus, niger

hinotatus.

rostro basi confertim rude punctato

;

;

antoiiuis

duobus basalibus breviter obconicis,
ea^teris rotundatis, ultimo clavam quasi incipiente
prothorace
subtiUter crebre pimctato
elytris in medio prothorace latioribus,
seriatim punctatis, punctis sat magnis sod le\'iter impressis et
paulo approximatis, intcrstitiis latis, in singulo clytro macula
nigris

funiciilo

;

articulis

;

;

magna rotunda
infra nigro

;

dcnsissirae flavescenti-squamosa decoratis corporo
femoribus tibiisque nigro fimbriatis.
Long. 6 lin.
;

Hab. Aru.

Arachnopus Wallacei^.
A. ovatus, ater

;

rostro basi confertim rude punctato et vage albo-

autennis nigris ; funiculo articulis duobus basalibus lonprothorace sat crebre punctato, basi in medio paulo
excavato, antice utrinquc maculis duabus niveis, basi linea griseosetoso

;

giusculis

*

vol.

;

A figure
ii.

p.

of thia species

154.

is

given in Wallace's

'

Malay Archipelago,'

from

the

Eastern Archipelago.
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squamosa marginato ; elytris in medio prothorace paulo
latioribus,
seriatim conferte et grosse punctatis, interstitiis
iudistinctis, in
siugulo elytro maculis quinque niveo-squamosis
decoratis ; corpora
infra nigro, pectore ante coxas anticas linea
curvata, metasterno
antice, segmentis abdominis tertio

quartoque utrinque et ultimo
mveis; pedibus parce niveo-setosis
femoribus tibiisoue
albo timbriatis.
Long. 6 lin.
toto,

;

Hob. Gilolo.

Arachnopus phaleratus. PI. XVI. fig. 9
A. ovatus, niger ; rostro ( S ) basi tenui, modice
punctato, ( 5 ) basi
tumidulo, magis rude punctato ocuHs supra
albo marginatis
protborace latenbus antice fortiter rotundatis, deiude
;

•

subparaUelis'
confertim granulato-punctato, punctis plerumque
griseo-squamigeris, linea laterali ab apiee ad basin decorato
;
elytris grosse
sulcato-punctatis, punctis approximatis, interstitiis
tuberculatis
Yitta suturaK fascusque duabus augustis
niveis, una basaU,
altera

curvata mediana; corpore infra nigra, pectore
segmentoque basaH
abdominis confertim punctatis ; femoribus
subtHiter granulatis '
parce albo-setosis ; tibiis albo-fimbriatis.
Long. 4-6
lin.

Hah. Ceram.

Arachnopus simius.
A. ovatus, niger rostro basi utrinque albo lineato,
rude sulcatopunctato, apicem versus sensim subtiHter
punctulato
protborace
;

;

utrinque rotundato, leviter confertim punctato,
supra Hneis tribus
albidis ornato, una mediana longitudinaU,
una obliqua in utroque

.

latere; elytris bre^ausculis, fortiter
sidcato-punctatis, interstitiis
asperatis, vel subtuberculatis, in singulo
macula basali vittisque
tnbus abbreviatis albidis, duabus apicalibus, quarum
una suturali
altera humerali, ornatis; coq^ore infra nigro;
metasterno, etiam'

aliquando segmento primo abdominis, griseo-squamoso;
femoribus
m^, phcderato. Long. ^-4^ lin.

tibiisque ut

Hob. Mjsol, Ceram.
Allied to A. persona, Vollenh., but, i7iter alia, the
prothorax
ot that species is longer, very remotely
punctured, and the
interstices of the elytra have closer-set, shining,

and mostly

transverse tubercles
suggest
a rough

m

name.

j

the elytra also are spotted so as to
way eyes, nose, mouth, &c. hence the
:

Arachnopus sannio.
A. ovatus,

niger,

indumento squamisque intermptis

griseis indutus

•

rostro antennisque fusco-ferrugineis, iUo basi
subsulcato,
fere obsolete punctato ; prothorace utrinque

rehquo
rotundato, subvage
sex, quarum una transversa pone
medium

punctato, lineis
punctisque squamigeris notato ; elytris striato-punctatis,
punctis
remotis, plerumque squamis obtectis, interstitiis
convexis, unisenatim remote nigro tuberculatis, griseo-squamosis,
singulo
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duabus basalibus alterisquc tribus posticis, duabus siibcorpore infra nigro,
sutnralibus, tcrtioque elongata margin ali
nitido, pectore abdomineque griseo marginatis, metasterno toto
griseo ; pedibus parce griseo-sqiiamosis ; tibiis griseo fimbriatis.
plagis

;

Long. 3

lin.

Hah. Aru.

Thyestetha.
Pascoe, Journ. of Entom.

ii.

p.

426.

—Rostrum

cylindricum, tenuatum, pcrpariim arciiatum, pone coxas posticas protensum scrobes antemedianae, infra
Oculi subgrosse granulati, antice hand aprostrum desinentes.
proximati.
Scopus oculum baud attingens ; funiculus 7-articulatus, articulis duobus basalibus longioribus, cseteris gradatim
ProtJiorax subconicus, apice
cJava ovalis, distincta.
brevioribus
supra paulo productus. Elytra cordiformia, basi prothorace baud

Char, emend.

;

;

femora sublinearia, infra canaliculata, et
latiora. Pedes elongati
tarsi articulo penuldente parvo instructa ; tibioi rectno, sulcatse
timo late transverso. Rima pectoralis inter coxas posticas evaProcessus intercoxalis
Coxce utrinque approximatae.
nescens.
latissimus. Abdomen segmento secundo vix ampliato.
;

;

In this genus and the next tlie pectoral canal gradually
disappears behind, the apex of the rostrum in repose lying
beyond it. The tibite in this and nearly all the following
genera are longitudinally grooved, the intervals between the
grooves consisting of narrow elevated lines generally studded
with small scales. These are small, very glossy, glabrous
insects, frequently with a snowy-white line along the upper
margin of the femora. The only species {T. nitida) is figured

on

PI.

XVI.

fig. 8,

and

is

from Aru and Dorey.

Telaugia.
Rostrum hand elongatum, vix tenuatum, apice depressum parum
scrobes prsemediana^, obliquaj, ad partem inferiorem
arcuatum
oculorum currentes. Funiculus articulis duabus basalibus longius;

Oculi laterales,
clctva ovata, distincta.
culis, ca^teris brevibus
tenue granulati. Prothorax subconicus, lobis ocularibus fere obsoElytra subcordiformia. Femora modice elongata, linearia,
letis.
tibice rectiB, sulcatse
tarsi norinfra subcanaliculata, mutica
males. Rima pectoralis mesosterno evanescens. Abdomen normale.
;

;

;

As in Thyestetha.^ the pectoral canal is not limited behind,
the mesosternum being hollowed out in the middle, allowing
the
the rostrum to pass between its two projecting sides
rostrum, however, does not extend beyond the intermediate
Tlic canal beneath the femora is not so well marked
coxae.
;

as in Thyestetha.

;;

from
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Telaugia coccosa.
T. breviter obovata, atra, nitida capite haiid squaraoso rostro vage
punctulato, sulco lateral! squamis albis repleto ; antennis testacels
prothorace vage subtiliter punctiilato elytris rufo-bnimieis, niticorpore infra
dissimis, remote subtiliter seriatim pimctiilatis
riifo-bniuneo, nitido ; pedibiis nigris, sparse albo-squamosis ; fe;

;

;

;

moribus supra linea niveo-squamosa oruatis.

Long. 2

lin.

Hah. Batcliian.
Idotasia.
scrohes medianse, ad
Rostrum baud clongatum, validum, arcuatum
partem inferiorem oculorum currentes. Ocnli laterales, antice baud
approxim antes. Scapus brevis, oculum vix attingens funicuhis
;

;

articulis 1", 2° lougiusculis,

brevioribus
Prothorax subconicus, supra valde conclava ovata, adnata.
Scutellum nidlum.
Elytra
vexus, lobis ocularibus distiuctis.
breviuscula, valde couvexa, subcordiformes, protborace paulo
Pedes elongati
femora incrassata, comprcssa, infra
latiora.
7-articulatus,

casteris

;

;

tarsi oequales, articulo basali
canaliculata ; tihioi recta;, sulcata;
modice elongato, secuudo angustiore, tertio late bilobo, quarto
Kima pectounguicvJi approximati, basi conuati?
breviusculo
;

;

mesosterno terminata, apice margine elevato. Metasternum
Abdomen segmentis
Processus intercoxalis latissimus.
normale.
tertio quartoque brevissimis.
ralis

There

is

this genus,

a very

marked resemblance between the

which

are, notwithstanding, distinguished

The genus

distinctive characters.

is

also found in

species of

by very
Northern

Australia.

Idotasia nasuta.
/,

PI.

XVI.

fig. 2.

dimidio basali arcuato-gibboso, et iiiveosquamoso antennis pallide ferrugineis oculis tenue granulatis
prothorace ampliato, transverse, subvage subtilissime punctulato
corpore infra
elytris seriatim remote subtilissime punctulatis
uigro-brunneo femoribus lineatim albo-squamosis, supra squamis
dense vestitis, anticis valde ampliatis, subtus dente minuto inbasi paulo arcuatis.
tibiis posticis
structis, cseteris muticis ;
nigra, nitida

rostro

;

;

;

;

;

;

;

Long. 1|

lin.

Hab. Dorey, Morty, Waigiou.
Idotasia ehriosa.
I.

rostro minus elongato, fere toto arcuatopraecedenti simillima
gibboso, squamis niveis basi vestito ; antennis pallide feri-ugineis
prothorace subconico, vage subfortiter
oculis tenue granulatis
;

;

punctato elytris seriatim subtiliter, sat minus remote punctucorpore infra pedibusque piceis, his sparse niveo-squamulatis
femoribus vix incrassatis, haud dentatis, uec lineatis.
losis
Long. \\ lin.
;

;

;

llah.

Salwatty.

—
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Idotasia inclusa.
I.

nigra, nitida

squamoso

;

;

rostro fere toto arcuato, siibgibboso, basi niveo-

oculis grosse granulatis

prothorace medio cariiiulato,

;

lineis confertis abbreviatis sublongitudinalibus insculpto,

singulis

elytris sat fortiter
perpaucis minutis transversim obsitis
striato-punctatis, interstitiis latis, uniseriatim remote punctatis,
pedibus vage niveosutura, pnesertim basi, subacute elevatis
squamosis
femoribus nee dcntatis nee lineatis ; tarsis piceis.
pilis

;

;

;

Long. 1

lin.

Hob. Mysol.
Idotasia scaphioides.
I. nigra, nitida

;

capita inter oculos rostroque

confertim oblongo-

punctatis, interstitiis carinulatis, hoc toto arcuato antennis ferrugineis ; oculis grosse granulatis prothorace minus transverso quam
in I. nasuta, sat fortiter subvage pundato, in medio linea gla;

;

elytris subtilitcr striato-punctatis, punctis
brata impunctata
majusculis ; femoribus haud lineatis, subtus omnibus dente mibasi valde arcuato-productis.
tibiis
posticLs
nute instructis
;

;

Long. 1|

lin.

Hah. Batchian, Saylee (Gilolo, var.

?).

Idotasia elliptica.
capita inter oculos rostroque antice tricarinulatis,
;
inter cannulas basi transversim subquadrato-insculptis, hoc toto
oculis tenue granulatis
arcuato-gibboso ; antennis ferrugineis

I. nigra, nitida

;

;

prothorace oblongo, haud ampliato, utrinque perparum rotundato,
elytris pone medium paulo lonsat fortiter subvage punctate
femoribus haud
gioribus, punctis ut in I. scaphioide simillimis
lineatis, subtus omnibus dente minuto instructis ; tibiis posticis
Long. 1^ lin.
basi arcuato-productis.
;

:

Hob. Ceram, Batchian.

The

differentiation of these species will be the

contrasted

by

tlie

following table

more readily

:

Eyes coarsely facetted.
Rostrum gibbous.
Prothorax normally punctured
Prothorax with short impressed lines
Rostrum not gibbous

Eyes

ehriosa,

inclma.
scaphioides.

finely facetted.

Prothorax minutely punctured
Prothorax rather strongly punctured

nasuta.
elliptica.

Semi ATI IK.
Idotasice subsimilis, sed rostro tenuato

:

scuteUo distincto, et femori-

;
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teiuie

granulati.

Corpus modice convexum.

The femora

genus are only grooved at the apex in
the tibiae, tlierefore, do not admit of being
lodged in them as in those genera in which they are canaliculate or grooved in their whole extent.
the ordinary

in this

way

;

Semiathe rufipennis.
S. late elliptica, supra nitida, nigra,

elj'-tris

rufo-luteis

;

capita an-

vix

convexo, crebre punctate; rostro prothorace breviore,
subtilissime punctato, basi lato
antennis tcstaceis
ocuHs antice
vix approximatis, squamis albis marginatis
prothorace basi
longitudine paulo latiorc, leviter subvage punctato
scutello
punctiformi
elytris prothorace duplo longioribus, pone basin
tice

;

;

;

;

;

latioribus, seriatim leviter punctatis, intcrstitiis latis, impunctatis,
apiccm versus nigricantibus et vitta albo-squamosa decoratis

corpore infra subluteo

;

bus anticis dente valido
TTab.

pedibus piceis, vage squamosis
Long. 2 lin.

;

femori-

instructis.

Dorey.
Semiathe ophthalmica.

S. subelliptica,oblonga, nigra, nitida

capite parvo rostro prothorace
breviore, basi vix latiore, subtilissime punctulato
antennis sub;

;

;

subapproximatis
prothorace basi latitudine
parum longiore, leviter subvage punctulato scutello suborbiculari
elytris prothorace plus duplo longioribus, pone basin latioribus, seriatim leviter punctulatis, interstitiis latis, apicem versus
Antta abbreviata albo-squamosa decoratis; pedibus picco-nigris,
vage squamosis ; femoribus basi infra dense albo-squamosis, totis
dente valido instructis.
Long. 2| lin.
tcstaceis

;

oculis

;

;

;

Hah. Mysol.

Xychusa.
Rostrum subtenuatum, depressum.

Clava ovata, distincta.
Ocnli
tenue granulati, approxiraantcs.
Prothorax utrinque valde rotundatus, basi paulo constrictus, sulcato-marginatus.
Elytra
ovata, prothorace vix latiora.
Femora infra baud canaliculata,
dente parvo instructa
tihice baud sulcatse
cox(b intermedi^e et
posticfe utrinque fere contiguae. Metasternum brevissimum.
Caj;

;

teris ut in Idotasia.

In the form of the prothorax, narrower at the base than in
the middle, and in its grooved margin, this genus differs from
all the preceding ; like Idotasia and Semiathe, it has also the
upper edge of the femora covered with white scales.
Xychtisa larvata.
X. subanguste ovalis, nigra, nitida, elytris piceo-luteis capite supra
convexo, subtilissime crebre punctulato, inter oculos squamis
;

;
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niveis dense tecto

;

rostro castaneo, basi siibfortitcr punctato

antennis piceo-testaceis

baud

;

prothorace longiore

tubulate, sat fortiter vage punctato

quam

latiore, apice

scutello inconspicuo

;

;

seriatim punctatis, punctis oblongis,
interstitiis latis planatis, piceo-luteis, apicem versus nigricantibus
et vitta abbre\T.ata niveo-squamosa notatis ; eorpore iufra pedibusque piceis, femoribus crebre punctatis, supra linea niveo-squaelytris obovatis, convexis,

mosa

ornatis.

Hah.

Am.

Long. 2

lin.

Elichora.
Scapus ocidum baud attingeus.

Rostrum longiusculum, tonuatum.

Pedes longiusculi femora linearia, muOcidi grosse granulati.
Rhna
cox(x. intermediae et posticte utrinque fere contiguse.
tica
;

;

pectoralis

gens.

coxarum intermediarum margiuem posteriorem

Cseteris

attin-

ut in Idotasia.

This genus approaches Xychnsa in the extreme shortness
of the metasternum and the consequent approximation of the
intermediate and posterior coxte, but differs in the greater
length of the rostrum and the corresponding extension of the
In habit it resembles Thyestetha^ but, with
pectoral canal.
Xychusa^ it is more nearlj allied to Idotasia.
EUcliora coruscans.
E. elliptica, nigra, nitida rostro basi rude lineatim punctato, apicem
antennis testaceis prothorace
versus punctis sensim minoribus
oblongo-conico, vage subtiliter punctulato ; elytris pone basin
latioribus, remote subtilissime seriatim punctulatis eorpore infra
nudo, nitido pedibus disperse albo-squamosis; tarsis ferrugineis.
;

;

;

;

;

Long. 2|

lin.

Hah. Batchian.

Nyph^ba.
Rostrum brcviuscidum, validum, arcuatum, apice depressum.
culus 7-articulatus, articulis duobus basalibus longioribus,

Funicseteris

Oculi magni,
transversis, ultimo clava ovata quasi incipiente.
Prothorax transantice subapproximantes, grosse granulati.
versus.

Scuiellum

distinctum,

raodice convexa, prothorace
infra canaliculata et dentata

punctiforme.

parum
;

tibice

latiora.

Elytra

oblonga,

Femora subcrassa,

breviusculte, subarcuata;, sul-

normales.
Rima pectoralis ut in Idotasia. Metasternum modice clongatum. Processus intercoxalis angustatus.
Abdomen normale.
catae

;

tarsi

The narrowness of the intercoxal process, as compared with
Idotasia and allied genera, is a marked departure from their
The type of this genus is nearly
structiu'c in that respect.
glabrous, except that it is spotted here and there with a few
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white scales collected together principally on the elytra, and
resembles a small Monomma or, still nearer perhaps, a Chelonarium.

Nyphceha riionommoides.
N.

PI.

XVI.

ovalis, nitida, nigro-picea, elytris rufo-piceis

impvinctato, inter oculos foveato

;

fig. 7.

capite fronte opaco,
rostro basi rugoso-punctato ;
;

prothorace basi fere duplo latiore quam
longiore, antice tabulate, utrinque valde rotundato, sat fortiter
subvage punctato, basi maculis duabis albis notato ; elytris duplo
longioribus quam latioribus, utrinque modice rotundatis, fortiter
snlcato-punctatis, punctis magnis subquadratis, interstitiis sub
carta luce planatis et, basin versus, corrugatis, maculis albis
irroratis e squamis albis formatis ; corpore infra pedibusque piantennis testaceo-piceis

Long. 2|

ceis.

;

lin.

Hah. Ceram.

EXPLANATION OF THE PLATES.
Plate XV.
Fig.

1.

Dcedania mesoleuca
c,

:

a,

bead and part of the prothorax

;

6,

antenna;

fore tarsus.

Fig. 2. Pempheres trilineaia (the fore tibiae are not sufficiently curved)
a,

:

head.

F^g. 3. Mecopus ptdvereus.
a, head.
Fig. 4. Talantkia ijhalangium
Fig. 5. Heurippa amoena (the body is much too broad)
n, head
b, antenna.
Fig. 6. Phylaitis Y-alha a, head b, antenna.
Fig. 7. Ganyopis leucura a, head.
Fig. 8. Mecopiis spinicoUis.
Fig. 9, Chirozetes nervosus a, front view of the head.
Fig. 10. Antenna of Agametis /estiva.
Fig. 11. Head and part of the prothorax of Mecopus bispinosus, Web.
Fig. 12. Head and part of the prothorax of Mecopus serrirostris.
Fig. 13 a, antenna b, head, of Brimoda pagana.
Fig. 14. Front view of the head of Phylaitis cyclops.
:

:

:

;

;

:

:

;

Plate XVI.
Fig.

1.

Emexaure
broad)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

:

gallinula (the penultimate tarsal joints are
a, head ; 6, fore leg.

2.

Idotasia nasuta

3.

Nau)7h(Piis viiliaris

4.

Metialma

5.

Odoacis grallarius

a,

:

nfsvia

:

a,

:

:

head.
a, head.

head
a,

;

b,

fore leg.

head.

6.

Osphilia iimlata.

7.

Nyphceba monommoides.
Thyestetha nitida a, head and part of the prothorax.
Arachnopus phaleratus.

8.
9.

10.
11.

:

Head
He&d

of Idotasia ehriosa.
o{ Idotasia scaphioides.

Ann & Mag. N.

Hist. Ser. 4.

Vol. vii.
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much

too
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Fig.
Fig.
Fig.
Fig.

;

12.

Part of hind femur and tibia of Idotasia

scajihioides.

Head

of Osphilia apicalis.
14. Eight fore leg of Xychusa larvata.
15. Front view of the head of Semiathe ophthahnica.
The eyes are
scarcely large enough, and not sufficiently approximate.
13.

XXXIV.

Note on Prof. Cope's Interpretation of the Ichtliyosaurian Head.
By Haery G. Seeley, F.G.S., Assistant
to Prof. Sedgwick in tlieWoodwardian Museum, University
of Cambridge.

Professor Cope,

in the American Naturalist
for October
1870, published an illustrated abstract of his recent memoir on
the crania of the lower Vertebrata. By the aid of these figures
many readers will become conversant with the curious new
interpretations which are among the results of Prof. Cope's
labours and this consideration leads me to offer the following
remarks upon the abstract of the memoir.
As a briefer
notice has abeady been reprinted in the ' Annals
(1871,
vii, ]). 67), it may be enough to state that from study of the
skull-bones which are immediately connected with the quadrate bone, Prof. Cope finds that previous writers have not
accurately determined the cranial elements in Ichthyosauria,
Dicynodontia, and others of the Monocondylia.
And the
questions raised are questions of fact, concerning one or two
of which it is necessary to ask. Do the alleged facts exist?
and if they exist, are they truly interpreted in the figures?
On one point, that of the new interpretation of Ichthyosauria,
we have good materials in England for forming a judgment
and having had occasion in the last few years to study these
specimens in detail, I will endeavour to make Prof. Cope's
^

'

;

'

positions intelligible.
First he finds at the back of the external nostril in Ichthyosaurus two small bones which are named the nasal bones.
There is no antecedent improbability in this determination;
the nasal bones commonly have such a position in all the
Vertebrata, and any deviation from such a plan may be regarded as exceptional.
consequence, however, of such an

A

which Prof. Cope regards as the
principal frontal bone (nasal of authors) enters into the nostril
also; and against this there is a prima-facie probability, because the frontal bone has no such relation in vertebrates.
identification

that a bone

is

But the improbability is lessened when the nostril of Ichthyosaurus is seen to occupy the position usually held by the
middle hole of the skull (seen in Ornithosaurs, Dinosaurs,
Teleosaurs, &c.) and with that anteorbital perforation it may
;

of

the
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be supposed to be confluent. But even with this view there
remains an improbability against the nostrils being mesially
divided by the principal frontal bones, inasmuch as it is only
among mamiuals, from which the prefrontal and postfrontal
bones have disappeared as separate elements, that the frontal
bone ever enters into the anteorbital vacuity. Prof. Cope, by
what is probably an oversight in lettering the figure, makes
the lachrymal bone enter the alveolar border and carry teeth,
by which it is excluded from entering into the orbit. These
relations are so entirely unparalleled, that I can only account
for the determination on the supposition that, in printing, the
letters intended for the maxillary and lachrymal bones became
interchanged.
On this view, the anterior narine would be
sun-ounded by the premaxillary, frontal, nasal, and lachrymal
bones though, according to the lettering, for lachrymal we

—

should read maxillary.

Now, do

the Em-opean Ichthyosaurs support the interprewhich Prof. Cope makes from a head from the Lias of
Barrow-upon-Soar ? I do not find such a bone in any of the
materials (drawings, photographs, and specimens) to which I
have access and these include species from several formations,
both English and French.
I do not wish to urge this negative evidence as proof that the bone does not exist, but only
to show that, if it does exist in Prof. Cope's specimen, he
possesses an animal which differs in remarkable generic characters from Ichthyosaurus. And this view might be regarded
as supported by the figure for we miss from its place, posterior to the postorbital bone, an osseous supraquadrate element
which has hitherto been found to mark every Ichthyosaurian
tation

;

;

cranium. And Prof. Cope's other modifications all point in
the same direction, and make an animal which mimics Ichthyosaurusj but differs from that type in all its most essential
characters.
Thus, in the new Barrow specimen, the squamosal bone takes upon itself the ordinary functions of the
parietal, whereas in Ichthyosaurus the squamosal is much
such a bone as it is in the Teleosauria and in no Ichthyosaur
known to me do the squamosal bones extend up the side of
the cranium and meet mesially, as they are shown to do in
one of Prof. Cope's figures. In consequence of this identification, all the superior cranial bones are moved a place back;

now being squamosals;
the frontals are parietals, and the nasals frontals, while the
nasals are replaced by the new bones already discussed.
In view of the supposition that we have here a new
genus, it is difficult to believe that a naturalist so acute and
accomplished as my friend should have overlooked such a
ward, what were regarded as parietals

19*
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it existed ; but it would be much more easy, if
the squamosal suture with the parietal bone had become obliterated, and the specimens studied were few, to suppose that the
difficulty could be so explained. The existence of that suture,
which is usually well seen, would restore to all the bones of
the upper part of the head their usual names
and in view of
the large serpent-like development of the parietals in Ichthyosaurus, it is not easy to bring one's self to call them squamosals
if any other explanation can be given.
There would then
(excepting also the loss of the supraquadrate bone) be nothing
to distinguish the Ichthyosaurus under discussion from other
Ichthyosaurs but the anomalous little bones at the back of
the nostril, which could neither be nasal nor any named element of the skull. Than that a new bone should appear in
such a place it would seem less improbable that the obscure
element should be an accidental dismemberment of an adjacent bone
probably a part of the lachrymal, which usually
extends over the area which the supposed new bone occupies.
The lachrymal is often fractured, even in crania which have
preserved their natural fonii.
Prof. Cope's nomenclature of the bones of the lower jaw
does not accord with the structures of any Ichthyosaur known
to me.
The articular bone is not a long external splint element, as shown in his figiu'e, but is shaped more like the
hoof of an odd-hoofed mammal, and is usually so enclosed in
the jaw as only to display its articular surface, and is never
seen in a view of the external part of the jaw.
There are many points in the Ichthyosauria worthy of
attention; and on the relation of the immature to the adult
animal I trust soon to be able to offer some new evidence.

possibility if

;

—

XXXV. — On

two undescrihed Sponges and two Esperiadse
West Indies ; also on the Nomenclature of the Calcisponge Clathrina, Gray.
By H. J. Carter, F.R.S. &c.

from

the

[Plate XVII.]

In Dr. Bowerbank's Monograph of the British Sponges,'
published by the Ray Society in 1864, there are two illustrations of foreign .sponges without names (viz. figs. 289
292,
vol. i.), the former of which is stated to be " West Indian,"
and the locality of the other is not mentioned.
For these two sponges Dr. Gray, in his " Notes on the Arrangement of Sponges " generally, has proposed the names of
Ectyon sparsus and Acarnus innominatus respectively (Proc.
'

&

Zool. Soc. 1867, pp.

515

&

544).
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There is, of course, little or no description of them amongst
the British Spongiadte, because they do not belong to the
British Isles but what little is stated of them is so contradictory, that it had better have been omitted altogether.
Thus, at p. 25, vol. i., the spicules of Ectyon sparsus are
said to be " entirely" spined; at p. 125, " entirely and verticillately," and at p. 275, in the index to the figures, " verticillately," while in the figure itself (289) they agree only with
the latter.
Now all these are distinct terms for Dr. Bowerbank's different kinds of spined spicules, as may be seen in
;

"Terminology;" and had Ectyon sjyarsus any more than
one form of spicule, the contradictions might have been of
little consequence
but as there is only one form, they are
most confusing and unsatisfactory.
Again, in Acarnus innominatus (fig. 292), there is only
one kind of spicule recognizably figured, viz. the " recurvoquaternate" form, and, but for the separate figures of this
spicule given in figs. 73-76 inclusively, we should not know
exactly what it was like while there are no less than four
his

;

;

others unfigured (equally distinct and beautiful forms) in this
sponge, rendering it, above all others, the most exquisite little

spicule-combination of any sponges with which I am acquainted.
Lastly, Dr. Bowerbank states of this sponge (fig. 292), in
his " Terminology," that it is " a portion of the reticulated surface of the sponge," having called the preceding figure (fig.
Thus " the sponge " would
291) Hymeniacidon Cliftoni.

mean Hymeniacidon Cliftoni \ yet at p. 33, vol. i.
stated to belong to his " Halichondroid tribe," which

appear to

it

is

is

much more

intelligible, if not much more correct.
But Dr. Gray, who had nothing but Dr. Bowerbank's text
and illustration for his guidance, evidently did not know all
this, or he would not have placed this sponge, viz. Acarnus
innominatus^ amongst his Tethyadse.
Under such circumstances I do not hesitate to give full
illustrations and descriptions of both these sponges with Dr.

Gray's names.

The former, which is a very large specimen (being nearly
a foot long), is in the British Museum and the latter, of comparatively insignificant size, had grown upon the fragment of
calcareous debris (consisting of the remains of corals and the
like) at its base.
Hence, knowing that the former came from
the West Indies (St. Vincent is suggested by Dr. Gray, who
requested me to describe the specimen), we have also the locality of the latter, which Dr. Bowerbank has omitted, although,
curiously enough, Ectyon sparsus and Acarnus innominatus
;
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are figured by the latter close together, as if the author had
obtained his knowledge of them from the same som'ce as
myself.
Beside Acarniis innominoius^ there are the remains of two
other sponges of the same family, which have grown together
viz. two
it upon the fragment of debris mentioned,
Esperiadfe, of which the spicular complements respectively
(taken from minute portions) are also and only figured, but are
sufficient to establish the species, although all other remains
of the entire sponges have disappeared.
Then we do not expect to find these sponges in large masses,
for it is not their habit, but rather with meagre development,
although with exquisite combinations of spicules, to creep together over the small crevices of marine objects in the more
"
shallow seas
and hence probably the term " macileyita
given by Dr. Bowerbank to one of them, which is also a
British species.

with

;

Ectyon sparsus, Gray,

PI.

XVII.

figs.

1-3.

Kerataceous, massive, erect, compressed, sessile, tawny
yellow or sponge-colour. Sm-face even, undulating edges
obtuse, round free throughout, except at the point of attachment, which is contracted and sessile. Oscules of two kinds,
viz. large and small, scattered generally all over the sponge
;

;

(PI. XVII. fig. 2) large oscules {a a) separate and single, small
oscules (b h) frequently aiTanged in a petaloid manner. Pores
situated in the minutely reticulated surface generally.
Internally cavernous, canaliferous ; canals tortuous, branched.
;

Structure fibrous
fibre horny, round, reticulated and anastomosing, bearing spicules on its outer side only (fig. 1, a « a).
Spicule of one form only, viz. acuate, slightly curved, verticillately spined at regular intervals throughout, except toward the point or free end, which is smooth (fig. 3, a, h) obtuse end a little smaller than the following portion of the
shaft, covered with spines and sunk into the outer side of the
fibre, which appears, under the microscope, to be hollow and
rough or micropmictate (fig. 1). Spicide about 1-1 83rd of an
inch long and l-3000th of an inch in maximum Avidth.
Size
of entire specimen 10 inches long, 5 inches high, and about
;

;

2 inches wide.
Hah. Marine.
Loc. West Indies.
Ohs. This appears to be the specimen represented by Dr.
in his fig. 289, which is stated to be a " WestIndian sponge." By Schmidt's mounted specimens at the British
Museum, I see that it is his Chalinopsis clathrodes, which

Bowerbank

—
and two
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conies from the coast of Caracas (Grundz. Spong. Faun. Atlant.
Geb. 1870, p. 60) but no figured illustration of this is given.
It is marked by Schmidt " nova species,'" yet appears to have
been figured by Dr. Bowerbank in the Philosophical Transactions of 1862 (pi. 30. fig. 7), and called Ectyon sjmrsus by
Dr. Gray in 1867 so Schmidt's name of 1870 for this sponge
;

'

'

;

not wanted.
In Dr. Bowerbank's ' Monograph it is given as a type
specimen of his genus Oplilitaspongia (ottXit?;?, armed^),
wherein the spicules are confined to the external surface of the
kerataceous fibre, " exterspiculate " (externo-spiculate ?) in
contradistinction to the foregoing genus ChaJina, where the
is

'

,

spicules are entirely " interspiculate " (introspiculate?), illustrated in the type specimen Chalina oculata, fig. 262.

Nothing can be more natural or more distinct than these
two characters for these two kinds of sponges respectively
;

making the distinction, Dr. Bowerbank
the commonest opalitous sponges on this coast

yet, immediately after

one of
{Halichondria seriata, 3 ohw^ion) " Chalina seriata^^ (fig. 287),
thus upsetting the ocular demonstration by mitrustworthy

calls

mental reflection.
Schmidt, too, because the tricurvate or bow-like spicule is
present in this sponge, would place it among his Desmacidinae
(Atlant. Spong. Faun. p. 76, note, & p. 77), when it would
come, together wnth Dr. Gray's Esperiad^e, in his second subsection, viz. Spiculospongiffi, perhaps near Dictyocylindrus
but Dr. Gray has more properly putnt with his
(p. 519, I. c.)
;

Ophistospongi^e (Ophlitaspongia, Bk.), in his first subsection
under the second order of Keratospongi®, or horny sponges,
with the name of Seriatula seriata (p. 515, I. c). I say " more
properly," because it is much more horny than spiculous or
siliceous, which is the opposite to the Desmacidin^.
Perhaps the most useful primary division of the Spongiadje
may be based on the rigidity or supporting-power of the
skeleton-structure,
e. in short, on the skeleton, thus
1. The rigidity of the skeleton dependent on a predominance of the sarcodal over the siliceous element.
Commencing with Verongia, Bk., in which there is nothing but
^'.

homy
'2.

:

fibre.

The

rigidity of the skeleton dependent on a predomi-

Ex. gr.
siliceous over the sarcodal element.
Dactylocalyx ijumiceus, Stutchbmy, in which the horny fibre

nance of the
is silicified.

3. The rigidity of the skeleton dependent on a predominance of the spiculous over the sarcodal element. Ex. gr.
Acarnus innominatus, in which the sarcodal element is re-

272
duced

Mr. H. J. Carter on two undescribed Sponges
to

its

minimum

:

Hyalonema &c.

;

also

the Calci-

spongias.

Thus Chalina

would come into the &st diviwhich there is more sarcodal or horny than
siliceous development
and Schmidt's Desmacidinse into the
third division, the reverse, viz. that in which there is more
spiculous than sarcodal or horny development.
seriata, Bk.,

sion, viz. that in

;

Make, however, the presence of the

ti'icurvate or bow-like
one of the spicules of Chalina seriata)
supreme, and the division based on the rigidity of the skeleton
breaks down altogether.
Schmidt, in his Note to the Synonymy of Dr. Bowerbank's
Sponges {I.e.), takes the presence of the tricm^vate or bowlike spicule in Hyifneniacidon Buchlandi, Bk., to be as accidental as it is peculiar to the Desmacidinse but I have shown
that its existence in this sponge is normal
or at all events
in Dercitus niger, which is but a variety of it (Annals, Jan.
and Schmidt himself places the
1871), = Pachastrella, Sdt.
latter under his Ancorinidce, that is, among the Pachytragian
sponges {op. cit.).
So much for the value of a division based more on the
presence of certain forms of spicule than on the rigidity of the
skeleton, i. e., in this instance, on the tricm'vate or bow-

spicule (for that

is

'

'

;

—

;

like one.

Now Chalina seriata and the Desmacidine Microciona
atrosanguinea are closely allied in form, habitat, and spicular
composition, but in the way that Ectgon sparsus is allied to
Acarnus innominatus, where, as may be seen by the illustrations, the rigidity of the skeleton in the former (PI. XVII. fig. 1)
depends as much on the keratified state of the sarcode as it
does in the latter (fig. 4) on the number and arrangement of
the large acuate spicules.
Thus Microciona atrosanguinea
bears to Chalina seriata (better Seriatula, Gray, for it is not a
Chalina, if the latter be only tn^/'o-spicular) the same relation
as Acarnus innominatus to Ectyon sp>arsus.
The specimen of Ectyon sparsns in the British Museum was
evidently found on some strand, where it might have been
washed about for years before it was picked up for further
preservation
a way in which many foreign sponges are 6^tained, as there is not much time for deliberate dredging on the
survey of a perhaps distant and perilous shore and few beside naturaUsts care much for sponges beyond their intrinsic

—

;

value.

Hence

it is

not surprising that the surface of this sponge,

having been exposed, perhaps, for months or years on a
dry hot strand under a tropical sun, should present a greyish
after
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or weather-woru Avhite colour, while its interior still retains
the tawny-yellow one which, in the living condition or fresh

most probably pervaded

state,

it

throughout.

Acarnus innominatus^ Gray.

PI.

XVII.

figs.

4-6.

Spiculous, flat, spreading, sessile, penetrating and incmstmg^ the interstices of bodies over which it grows, but not

boring into them.
Colour when fresh unknown, now lio-ht
Structure delicate.
Surface even, isodictyal, presentmg an irregularly hexagonal arrangement of the spicules
(PI. XVII. fig. 4). Oscules and pores not seen. Internal
struc-

grey.

ture or skeleton polyhedral, subdivided, consisting of straight
Imes of spicules supported by delicate sarcode rendered more

dense at the angles of union by the addition of the bulbous
ends of cajutate spicules &c., which project into the interstices
(fig. 5).

Spicules of five kinds, viz.

:— (1)

the largest, acuate

smooth, slightly curved, and fusiform (fig. 6, a)
(2) large
capitate, shaft smooth, straight, provided with a globular
inflation at the fixed end, and an inflated head at the
free
one, armed with four or five large recurved spines (J)
(3) small capitate, the same, tut much less in size, and the shaft
sparsely armed also with recurved spines (c)
(4) tricurvate
bow-like,_ robust, much arched [d)
(5) equianchorate, threefluked, minute {ej). These spicules are respectively about
25-,
18-, 7-, 6- and 1-1 800th of an inch long. The largest forms the
meshes or skeleton of the polyhedral structure (figs. 4 & 5, aaa)
and the rest are aggregated at the angles of union, whereby
these points are rendered more dense and present a knotted
appearance (figs. 4, cc, & 5).
Size of largest specimen about
an mch square, with variable thickness below 1-1 2th of an
;

•

;

;

•

inch.

Hah. Marine.
Loc.

West

Indies.

Ohs. This little sponge, apparently of an incrusting habit
humbly creeping over the debris of corals and the like (which,'
cemented together by calcareous material, appear, from the
fragment still attached to Ectyon sjmrsus, to have formed the
kind of rock on which the latter grew), presents, under the
microscope, one of the most beautiful sponge-structures that
I
have ever seen. Each spicule has a most attractive form and
;

the_

whole produce a combination and arrangement

(fig.

5)

which, for exquisite beauty, individually as well as collectively, is, so far as my experience goes, unsurpassed,
if not
unequalled, among the Spongiad^.
The hexagonal and isodictyal structure of the surface (fig.
4)
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which closely resembles that of the Esperiadse, together with
the absence of horny fibre, a minimum of sarcode, and predominance of spicules, including tricurvate and anchorate ones,
altogether claim for it a place in Dr. Gray's second subsection
of Spicular Sponges, viz. his " Spiculospongise ;" for here,
contrary to the character of Ectyon sjxtrsus, we have the
spicular element developed at the expense of the sarcodal one,
that is, an increase in the number of spicules and a reduction
of the kerataceous fibre to a delicate sarcodal film.
The term " Halichondii^e " for this section of sponges is
not near so expressive or intelligible, and therefore not near
so well-chosen, as that of " Spiculospongige."

Thus Acarnus innominatus would come into Dr. Gray's
second family, viz. " Esperiadte ;" and here I should be inclined to place it next to the genus Microciona^ p. 535 {I. c),
wdiereabouts it would probably have been placed by Dr. Gray
himself, instead of among his Tethyadae, had Dr. Bowerbank's
figm-e been more detailed.
The anchorate spicule is precisely like that of Microciona
atrosanguinea, Bk.
but the bow-like or tricurvate one is
stouter and more arched.
Again, the larger spicules of both
are acuate and although there is no isodictyal structure in AI.
atrosanguinea^ from its peculiar mode of growth, the bulbous
ends of many spicules of the latter, which are also globular,
are sunk into the sarcode precisely in the same manner as the
fixed ends of the capitate spicules in Acarnus innominatus.
There are also in both species a few long spicules of hair-like
fineness
but whether they are the earlier stages of the larger
ones, or permanent forms, I have not been able to determine.
Microciona atrosanguinea^ which is also one of the commonest sponges on this coast, is set down by Schmidt, in his
Synonymy of Dr. Bowerbank's Sponges,' as a " Desmacidine," and hence would come under his family " Desmacidinse," which, according to his " Sponge Pedigree " (Atlant.
;

;

;

'

Spong. Faun. p. 83), are among the latest developments of
his Protospongise, while the Ventriculitidte are among the
most ancient.
the bihamate spicule is as characteristic

Kow

of Schmidt's Desmacidinee as the little siliceous ball is of his
Geodinid*; and both of these abound together fossilized in the
" Upper Greensand " of Haldon Hill, in Devonshire (Annals,
Feb. 1871, p. 112 &c.), while the Ventriculites as yet appear
to have been found only in the Chalk, which is a subsequent
How this discrepancy, which makes the Yentriformation.
culitidoe the ancestors of the Desmacidinae and Geodinidge, is
to be reconciled is left for the evolutionist to explain.
I have stated that the acuate spicules form the lines of the
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or polyhedral meshes of Acarnus innominatus
a a a), where from two to six are placed side by side
and end to end for this purpose and where they join, their
ends are imbedded in a mass of sarcode densely charged with
the minute anchorate spicules, amidst which are a considerable
isodlctyal
(fig. 4,

;

number

of tricurvate or bow-like ones, all of which, united
together, afford support to the bulbous ends of sometimes as
many as twenty -four large capitate spicules, together with a

few of the smaller capitate ones, which are not more than half
the size of the former, and very sparsely scattered (fig. 5).
The capitate spicules are termed by Dr. Bowerbank " defensive," the anchorate " retentive," and the tricurvate or
bow-like " tension spicula."

Among other offices, the former are supposed to be for
catching " intruding worms " (p. 23), the anchorates for retaining the sarcode, and the latter to aid in expanding it.
How far such offices are imposed upon these spicules respectively in the present species the reader may conceive,
where the capitate spicules are situated in cavities to which
only the minutest particles are admitted, and the other spicules
confined to the knots of the skeleton, where at least no tension
whatever seems to be required or how these purposes are
;

sponges where there are no such spicules present,
as in the Chalinege, in which the spicules are entirely within
the fibre, or in Verongia, where there are 7io spicules at all, he

fulfilled in

may

also conjecture.

In short, it is only when the sponge is in a passive state, or
dead or dried, that the ends of the spicules are uncovered by
the sarcode. In the active living state, the sarcode invariably
creeps up to the tops of them gradually, until the whole are
concealed or thus invested.
Hence the necessity of studying
sponges generally in their active, living state, before attempting to assign uses to their diffisrent spicules, which under any
circumstances are so self-evident in themselves, or so hidden
that to enter upon the subject
savours more of weak twaddle than of useful description, and
so perplexes the student, usque ad nauseam^ that every moment he is inclined to throw away the book, exclaiming with
the lawyers in court, " Give us your facts we don't want
your reasons."
The capitate spicules are present in all stages of development in Acarnus innominatus ^ as Dr. Bowerbank has well

altogether, or so indefinite,

;

illustrated in his figures

From

73-76

inclusively.

exposure and other causes, the specimens of this
sponge had become more or less incrusted with calcareous
material, which required to be dissolved off by an acid before

;
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could be well examined,

Avlien, from a white aspect, it ascolour above mentioned.
In one part it had
spread itself over the concavity of a small oyster-shell, but
had in no part acted upon it after the manner of a Cliona.
it

sumed the grey

ESPERIAD^.
Beside Acarnus innominatus, two Esperiadse had grown
together with it, as above stated, one of which is Hymeniacidon macilenta, Bk.
Carmia macilenta, Gray {I. c. p. 537)
Desmacidon, Sdt. (/. c. p. 76), and the other apparently a

=

=

new species, Esjyeria socAalia, mihi.
They all belong to the same family, and

present the

same

hexagonal or isodictyal aspect on the surface more strongly
than any other sponge of this section, growing for the most
part, when in shallow water, with a creeping habit, insinuating
themselves among the roots of Laminaria digitata and the
like crevices in marine objects generally, but seldom spreading
or growing erect and
extensively unless in sheltered positions
branching, except in the shrubby Esi^eria of the deep sea.
The spicules of the West-Indian Carmia macilenta are
much the same as those of the same species which grows on
the south coast of Devon, viz.
(1) acuate, fusiform, with oval
defined head as wide as the thickest part of the shaft (PI. XVII.
fig. 8, a)
(2) bihamate, large, robust, contort, elliptico-elon-

—

—

:

—

;

inequianchorate, large, three-fluked (a, h) (4) tri(f/),
measuring respectively 22-, 6-, 3|-, and
2-3-1 sooths of an inch long.
Beside these, there are a number of long, delicate, thin,
acuate spicules, which, accompanied by small bihamates and
anchorates, appear to be the early, if not aborted, stages in
development of the larger spicules of the same kind and form

gate

(c)

;

(3)

curvate, thin

—

;

respectively.
But if spicules are developed in this

way, viz. from small to
that the centi-al canal in some full-sized spicules is so large as to reduce their shafts almost to the thinness
of mere shells or cases ?
The only portion of this sponge found not being larger than
a pin's head, there is not sufficient for a description of it geIts colour might have been " bright scarlet," as
nerally.
noticed by the Rev. A. M. Norman {ap. Bk.), or tawny yellow
for it occurs of both coloui's here ; and this again presents angreat,

how

is it

other question, viz. in what states are sponges wdien they
present these colours respectively, or does the scarlet colour
indicate a reproductive one?
The spicular combination of Esjjeria socialis, mihi, which

and two Esperiadge yrow

the

West Indies.
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was taken from a specimen equally small with the foregoing,

—

consists of:
(1) acuate fusiform, with headless wide than the
thickest part of the shaft (fig. 7, a) ; (2) bihamate contort,
thin, almost semicircular (c) ; (3) inequianchorate, large, three-

fluked («', b)
measuring
(4) minute acuate in bundles {d)
respectively 35-40-, 3-, 4-, and 5-6-1 SOOths of an inch
;

;

long.

The bihamates and minute acuate spicules in bundles
occur together in masses in Esperia socialis.
The latter, too
(viz. the " bundles," which do not appear to be initiatory
stages of the large spicules, but distinct developments, as I
have only found them in three sponges), are not less characteristic of Stelletta lactea (Annals, Jan. 1871, pi. 4. fig. 22).
I saw them also in the mounted specimen of Esperia diaphana^ Sdt., from the Gulf of Florida, in the British Museum. Schmidt {pp. cit. t. iv. fig. 13) gives the anchorate only, which is decidedly the largest on record, and in
which he has been able to illustrate the course of the central
canal.

Beside the spicules above mentioned, each specimen was
pregnant with the usual rosettes found in the Esperiadse,
which, as those who have seen Dr. Bowerbank's excellent
figure 297 (/. c.) already know, consist individually of an
assemblage of the full-grown anchorates placed foot to foot in
a radiating globular form. Here certainly the anchorates cannot be regarded as "retentive spicules," unless they are for
carrying out bits of sarcode for reproductive purposes in the
form of gemmules.
have yet to learn the office of these
beautiful and ornamental little bodies.
With reference to the anchorates in detail, it will be observed that they have respectively three flukes or arms (figs.
7 & 8), that the two lateral ones are winged on to the shaft
(e e), and that the central one is expanded into a petaloid
form (/), supported inferiorly by a falcate web-like septum which connects the median line of the middle fluke with
A similar condition exists in the
this end of the shaft [g).
but here the alae are united to the sides of the midfoot {h)
dle fluke, by which the space between the falcate septum and
the alge, on either side, is converted into holes like nostrils.

We

;

I allude to this more particularly, because, in the lateral
it often appears as if the anchorate had but two flukes,
whereby it has as often, under misconception, been termed
" bidentate " (Bk. figs. 136
137, 1, c.) ; indeed in these two

view,

&

figm-es there are, to me, evidently three flukes ; and, further,
I much question, if every kind of anchorate were minutely
examined on all sides or in all directions, whether any would

—
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—

be found

to be only "bideutate"
that is, whether in all more
or less of a central fluke might not be detected.
It is worthy of remark, when looking at the illusti-ations of

Ectyon sjmrsus and Acarnus innominatus in the plate, that, although belonging to different orders, both are armed sponges
that is, characterized by the projection of spicules from the
outside of the skeleton into the interstices while the skeleton
oi Ectyon sparsus is formed of horny fibre, and that of Acarnus
innominatus of large spicules almost alone respectively, showing the value of the latter distinctions over the former simila;

rity, in

the matter of classification.

On

the

Nomenclature

o/"

Clathrina, Gray.

As regards the multiplication of synonyms, which is the
bane of natural history. Dr. Bowerbank has chosen new names
for nearly all Dr. Johnston's sponges. Dr. O. Schmidt new
ones for almost all Dr. Bowerbank's, and my friend Dr. Gray
new ones for the species of both.
Much of this has arisen from the want
tions of the entire sponges, in the

—

first

of adequate illustra-

place,

combined with

microscopical details
an omission which characterizes in part
Dr. Johnston's work of 1842, where the absence of the latter
is more excusable, because the value of the microscope in such
inquiries had hardly become known when his book was under
preparation, but certainly not in Dr. Bowerbank's
Monogi'aph of 1864-66, wherein both illustrations and details are
wanting a deficiency which Dr. Bowerbank informs me he
is about to supply
but, unfortunately, the time is past, the
names are multiplied, and Dr. O. Schmidt's works on the
Sponges of the Adriatic Sea, the coast of Algiers, and the
Atlantic Ocean have deservedly become the chief sources of
reference for those engaged in the study of the Spongiadas.
There is a calcisponge which grows in flat spreading patches
over the lower surfaces of the rocks here as plentifully as, if not
more so than, any other kind or species. At first it looks like
a delicate piece of fine white lace but on nearer inspection,
especially with a lens, it may be observed to consist of a dense
reticulation of anastomosing tubular thread, which finds its
vents on the summits of small papillary eminences of the
same structure, from which the tubulation, a little increased
in size at these points, branches off to the divisions of the
sponge which the vents or oscules respectively di-ain.
For this sponge Montagu, in 1818 (Mem. Werner. Soc.
vol. ii. p. 116), proposed the name of Spongia coriacea^ with
the following description
" The fibres that constitute this
'

'

—

;

;

:

—

;

Mr. H. J. Carter on

the

Nomenclature

o/*

279

Clathrina.

sponge are composed of very fine spicula, and are intersected
with numerous large pores and cavities, giving the appearance
of singed leather or a piece of dark-coloured worm-eaten wood
One side is rather smooth, with
in a very decayed state.
The only specimen that has
circular depressions or cavities.
occurred is depressed, four inches in length and above two in
breadth." These are his words (a;?. Johnston). "Depressed"
cannot apply to Dr. Bowerbank's Raphyrus Qriffithsii^ as
suggested by this author (p. 36, 1, c.) for the latter, from its
structure and mode of growth, must, when of the dimensions
mentioned, be more or less thick or elevated while the calcisponge must, from its structure and mode of growth, be equally
more or less thin or depressed. Besides, we have only to turn
to Johnston (p. 124) to see that Raphyrus Qriffithsii is no new
genus at all, but a free form of Cliona {Halicliondria^ Johnst.)
celata, which Montagu seems to have had in view " when he
drew up the description of his Spongia fava^ Both the
calcisponge and the Cliona {Raphyrus Griffithsii) occur here
in great abundance, the former, as above stated, on the rocks,
and the latter in masses larger than the fist, which, drifting
about in the sea (perhaps after having destroyed the oystershells in which they commenced their existence), are cast
ashore in great quantity dm'ing heavy gales of wind from the
south.
I am therefore able to state, from personal observation, that Montagu's Spongia coriacea was intended for the
calcisponge, and not for the Cliona.
In 1842, Johnston gave a figure and description of this
calcisponge under the name of Grantia coriacea [op. oil. p. 183)
in 1864 it appears in Dr. Bowerbank's Monograph (vol. ii.
p. 34) with the name oi Leucosolenia coriacea] in 1864 it is
also figured and described by Schmidt (Supp. Adriat. Spong.
and,
p. 24, t. iii. fig. 3) under the name of Grantia clathrus
;

;

'

'

;

1867, Dr. Gray (Proc. Zool. Soc. p. 557) has called
it Clathrina sulphurea, which, wisely and fortunately, has
been adopted by Hack el in his " Prodi'omus " (Annals, March
Dr. Gray very properly made it the
1870, vol. V. p. 183).
type of a distinct genus, which Hackel has accepted.
few specimens of this sponge were dredged up from about
20 fathoms by Schmidt, in the Adi-iatic Sea but they were
not good ones, as his figure and description testify. " Oscula
in summitate ramusculorum brevium " does not exactly apply
to this sponge as I have above described it ; nor does the
meagreness of Schmidt's figure of a dredged specimen, as
might be expected, accord with the more or less expanded,
circular, and circumscribed patches of continuous dense network in which this sponge presents itself in full and robust
lastly, in

A

;

—
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development on the under surfaces of rocks here which are
micovered by the tide for several houi'S daily.
The central and oldest portion, too, very frequently becomes
elongated, from its pendent position, into a mammiform process
as large as the top of a man's thumb, which appears to be
left

more or less eifete (exhausted in the middle, like some spreading fungi), while the circumferential parts are the best developed for description, and are most likely to die with their
vents or oscules open a contingency which has led previous
describers occasionally to pass them over unobserved.
From the papillary eminences where the oscules are situated
the tubulation branches off in all directions, anastomosing
with that which belongs to the neighbouring divisions, and
thus forming a continuous network drained by the several
oscules, just as the canal-system in the solid sponges.
Here, then, the only difference between the network of
Clathrina and that of the solid sponges appears to be the absence of the interstitial matter which, uniting the branches of
the canal-system together in the latter, gives them their solidity.
Thus it would appear that the canal-system in both does not end
in open mouths anywhere except at the oscules, and that whatever gets into it must naturally pass through the pores and
be very minute, as their capillary extremities only end in
anastomoses.
In this way probably we may picture to ourselves the excretory canal-system of all sponges.
Of the colour, too, of this sponge there would appear to be a
difference of opinion thus Schmidt's specimens were sulphuryellow, Lieberkiihn's [aj). Sdt.) colourless, Mrs. Buckland's
{ap. Bk.) crimson, Johnston's bluish grey or white changing
to yellowish brown when dried or immersed in fresh water
which latter is a very good test for the species, as will presently be shown.
The specimens here are whitish or bluish grey, with occasionally sulphur-yellow, but with no structural difference that
I can detect ; so I conclude that both colours belong to the
same species. I have never seen it of a crimson colour but,

—

:

;

as I have before stated respecting the bright scarlet colour of
Esperia macilenta^ it would be worth inquiring whether these

occasionally assumed by sponges have not
something to do with the reproductive process.
must not forget, however, that in some instances
the colour may be owing to the presence of a foreign organism

bright colours

We

or parasite.

Thus I have just observed, in a portion of Halichondrta
incrustans found here last September, growing on the rocks,
that, although generally of its natural or yellowish sponge-
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and this
owing to the presence of a parasitic cell, of a beautiful carmine colour, which, bound together in great numbers by a
transparent envelope, pervades the whole of the sponge in
little prothalloid masses, appearing here and there on the surcolour, the tips of the surface are deep carmine-red

;

is

face in minute botryoidal tubercles of a dark black-brown
formed of a congeries of radiating columns of brown

colour,
cells

placed one above the other in their tubular envelopes

respectively, the carmine ones on one side in the sponge giving
rise to the brown ones in the columns of the botryoidal tubercle

on the other.
This looks very much like a Hildenhrandtia of the freshwater kind, which I described and figured in 1864 (Journal of
Botany, No. xx. p. 225) and which, indeed, is no Hildenhrandtia
at all, but the type of a new genus, if Kiitzing's diagnosis of
the fructilication of the latter is to be the criterion (Sp. Alg.
,

p. 694) ; for the conceptacle contains neither tetraspores nor
paraphyses.
But, without knowing the import of the botryoidal masses,
or whether there is any further development of this organism,
I am unable at present to do more than state what I have
seen of it, for the guidance of others.
The cell, while in its prothalloid investments in the body of
the sponge, is about 1 -4000th of an inch in diameter, subcircular, capsular, filled with homogeneous plasma of a beautiful pink or carmine colom* by transmitted light, growing
granular toward the surface, where, from a total absence
of definite arrangement in the prothalloid carmine mass, it
developes a defined column of cells filled with plasma of a
yellowish-brown colour by ti-ansmitted light, which, placed
together collectively in a radiating form, produces the dark
botryoidal tubercles on the surface, varying in diameter below
the l-48th of an inch.
Undoubtedly this is a true Algal (?) parasite of Halichondria incrustans, which, perhaps, may account for the colour of
the specimen sent to Dr. Bowerbank by Mrs. Griffith, and
marked as having been " scarlet, but not foetid" (Brit. Spong.
vol. ii. p. 251).
Be this as it may, it seems to be the first
instance on record, and as yet only seen in Halichondria

incrxistans.

one phenomenon about Glatkriiia which is very
and has been alluded to by Dr.
Johnston, as just quoted, in such a way that it shows that he
must have studied the sponge in its living state, unless informed of the fact by others, viz. that when it dies or is put
into fresh water, the white colour immediately changes (that
20
A7in. ds Mag. N. Hist. Ser. 4. Vol. vii.

There

is

characteristic of the species,

—

—

—

Mr. H. J. Carter on

282

the

Nomenclature o/Clathrina.

when the specimen
turns again to yellowish brown.
And this is the
more striking when it has grown together with Grantia niveaj
which retains its w^iite colour throughout.
So much for the nomenclature and history of this beautiful
calcisponge, finally, I hope, and most appropriately, called
" Glathrinar
May its synonyms rest here for so evidently
self-strangling must this course, if continued, be in the end
to natural history, that, on naming an object, one may be
pardoned for recalling to mind the following lines in Shakspeare's epitaph
is,

here) to feniiginous or brick-red, wliicli,

is dried,

;

:

" Blest be the

man that spares these stones,
cursed be he that moves my bones."

And

Then, again, we are not

all

Shakspeares.

EXPLANATION OF PLATE

XVII.

Ectycm sparsus, Gray fragment much magnified, to show
a aaa^
horny fibre a' a' a', portion of the same, deeper i, spicules
situated on the outside of tlie fibre r, fixed ends of the spicules
from wliich the rest of the shaft has been broken oft'. Scale
l-12th to l-1800th of an inch.
Fiy. 2. Tlie same, portion of surface, to show the two kinds of oscules,
viz. large and small
«, large oscides
6, smaller oscules arranged more or less in a petaloid manner. Natural size.
Fig. 3. The same: a, spicule much magnified; 6, section of the same,
near its base. Scale l-12th to l-6000th of an inch.
Fig. 4. Acanius innoininatus, Gray; diagi'am of fragment of surface, to
show its irregular hexagonal structure a a a, straight lines
indicating the bundles of acuate spicules -whicli form the
polyliedral structure of the skeleton; a, central heptagon, from
Fig. 1

:

:

.

;

;

;

:

;

:

measm'ement

h b b, capitate spicules projecting into the
knots or angles of union of the acuate spicules
thickened ])y the presence of sarcode densely charged with the
anchorate and otlier spicules figured hereafter. Scale l-48th to
1-1 800th of an inch.
Tlie same, knot or angle of union of the acuate spicules, more
magnified a a a a, acuate or skeleton-spicules forming the heptahedral structure b b b b, large capitate spicules projecting into
the interstices; c c c, small spined ones, also projecting into the
interstices
d dd, tricurvate or bow-like spicules confined to the
sarcode of the knots e e e, equianchorate spicules, with which
the sarcode of the knots is denselv charged. Scale l-12th to
l-1800th of aninch.
The same, specimen of each of the spicules, still more magnified
a, acuate or skeleton-spicule, smooth, slightly curved
b, large
capitate spicule, smooth, straight shaft, with head 4-spined,
recui"ved, sometimes 5-spined (see fig. 5,ff)
c, small capitate
spicule, shaft straight, sparsely spined, .spines recurved
d, tricurvate or bow-like spicule c, equinnchorate spicule, anterior
view; /, lateral view. Scale l-12th to 1-COOOth of an inch.

actual

interstices

Fig. 5.

;

\

c c,

:

;

;

;

Fig.

G.

:

;

;

;

;
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mihi «, inflated end of acuate or large skeletona, front view of anchorate spicule ; b, lateral view of
the same
c, bihaniate spicule
d, bundle of minute acuate
spicules (the two latter occurring in masses together)
e e, lateral flukes /, middle fluke
h, foot. Scale
g, falcate septum
l-12th to l-6000th of an inch.
Carmia macilenta, Gray a, inflated end of acuate or large skeleton-spicule
b, front view of anchorate spicule
a , lateral
view of the same c, bihamate spicule d, tricurvate spicule

Esperia

socialis,

spicule

:

;

;

;

;

Fig. 8.

;

;

;

:

;

;

;

e
•

e,

lateral flukes

;

f, middle fluke

;

;

;

q, falcate

septum

;

h, foot.

Scale l-12th to l-6000th of an inch.

XXXVI. — On
By

the Claspers of Male Lizards (Sauri).
Dr. J. E. Geay, F.R.S. &c.

My

attention has been drawn to this subject by the following
circumstance
Mr. F. Moore, of the India Museum, has sent me a* specimen
it
to ask me if I can give him a clue to what it really is
was sent, with some botanical products, from Bombay, where
he believes it is used as an article of food and " it has
hitherto been supposed to be the root of a plant {Cyclamen)
which of course it is not." Others have determined it to be
a Holothuria or something of the kind, or a particular form
:

;

;

of barnacle.

When it was soaked in hot water, so asto expand it, there
was no doubt about its being part of an animal and I was
inclined to regard it as the penis of a lizard, from what I
and I was sure that
recollected of the form of that organ
it was part of a reptile, on account of the group of scales with
which the base was covered.
But when I cut it open, I found that it was quite solid, and
without any opening in any part of its surface for the emission of any secretion, and consisted of a pair of parallel carti;

;

lages covered with a skinny sheath, covered externally with
horny plates, and having at the end a pair of exposed horny
processes, which are divided at the end into several acute
prominences, very unlike the structure of a penis.
On my showing the specimen to Dr. Giinther and Mr. Edward Gerrard, they both determined that it was the penis of a
lizard ; and, at my request, Dr. Giinther confirmed this determination by showing me the retracted penis of a Monitor pre-

served in spirits ; and Mr. Gerrard showed me a stuffed specimen of Varanus heraldicus in the Museum, in which the penes
were exserted
and there could be no doubt that Ave had
rightly determined the true nature of the bodies which Mr.
Moore had submitted to my inspection.
;

20*

;
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At tlie same time it was clear, from the structure that I had
observed in examining the specimen, that the organs which
have usually been regarded as the penes of lizards were not so
in reality, and were merely claspers, by which the male kept
the parts in position dm"ing coitus.
Cuvier, for example, in the RIgne Animal,' in the charac"
ter of lizards (Sattri), says the males " ont une double verge
(edition 2, vol, ii. p. 26).
M. de Blainville, in his Tableaux
du E^gne Animal,' published in the Bulletin of the Philomathic Society, 1816, p. 119, and in his Organization of Animals,' makes a group for the lizards and snakes, which he
calls " jReptiles hipSniensy
And I find even in Prof. Rolleston's
Forms of Animal Life,' just published, that he says
the copulative organs of the Squamata " consist of two
protrusible or hollow conical bodies, which open into that
cavity from behind" (p. Ixi)
and when describing a female
snake, he says " it has two conic-shaped sacs, which correspond with the two intromittent organs of the male" (p. 82).
'

'

'

'

;

The
fishes,

male

claspers of the lizards, unlike those of the cartilaginous
which are always external and exposed, are in the

retractile into a special cavity for their protection, in the

under part of the tail of the animal, and are received into a couple of proper receptacles in the body of the
female when the animals are i7i coif u.
These organs appear
to have been very little studied
for when I sent one of the
specimens I received from Bombay to the College of Surgeons,
Mr. Flower said that he was glad to retain it, as there Avas no
preparation of the kind in their museum.
Perhaps this explains why I could not find any figm*e or description of the
penis of these lizards in Prof. Owen's work on the 'Anatomy
of Vertebrates.'
M. Martin St, Ange, in his ' ]fctudes de I'Appareil reproducteur,' 1854, figures the organs of the green lizard and collared
snake (t. 9
but he represents the '' double penes" in
10)
their contracted, retracted state, giving no idea of the claspers
sides of the

;

&

when in
From

;

use.

the comigated homy plates on the surface, they must
considerable resistance against being withdrawn from
the cavity in which they arc enclosed Avhen in copulation
but the lower end being first withdraAvn after the connexion,
the outer skin is reversed, and tlie horny part placed on the
inner side, so that the drawing out of the claspers is performed
without any inconvenience to the female.
The foi-m of the claspers evidently differs in tlie species of
In both the specimen received
the same natural family.
from Bombay and the specimen of Varanus heraldicus from
offer
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India in the British Museum, they are formed of two simihir
parts placed side by side, and united into one body, and provided with two terminal horny processes, which are of different
shape in the two species. In both species they are large, subcylindrical, truncated at the end, and the flat termination is
divided into several acute conical lobes.
In the one from
Bombay they are bent down on the body of the clasper, and
in V. heraldicus they are much shorter and erect.
In a specimen in the Museum, also called Varanus heraldicus, which Dr. Gitnther showed to me, the clasper is suboylindrical, and terminates in only a single horny process
divided and lobed at the end.
I am not certain whether this
is an individual malformation or a peculiarity of a distinct
species
but I leave this for future research.
I have thought it well to figure (after they have been soaked
in warm water to recover their natural appearance and size)
;

'^M
Fig. 1. Clasper from Bombay, nat. size.
Fig. 2. Clasper of Varanus heraldicus, nat. size.

the clasper of Varanus heraldicus and also that of the animal
sold in the bazars of Bombay, I suspect as an aphrodisiac, of
which the orientals are so fond.

Mr. Ford also informed me that he was once making a
drawing of a chameleon at the Cape, for Sir Andrew Smith,
when another specimen, which happened to be a female, was
brought into the room and the one that was sitting for his
portrait, from being quite placid and slow, as is the manner of
chameleons, suddenly (before he could have seen the female,
but must have discovered her by scent) became excited,
;

exceedingly rapid in his motions, rushing

"in

search of the

—
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female, and they were soon connected, and the claspers were
inserted to the base.
The claspers of the snakes are covered with a number of
slender spines on all sides, and they may often be seen protruding at the sides of the vents in specimens in spirits and
specimens with them so protruding are figured by Seba and
other iconographers.
Mr. Ford informed me that in the puffadder tlie claspers are dark brilliant reddish purple, covered
;

with abundant white recurved spines.

XXXVII.
The

Sketch of a Natural Arrangement of the Order
Docoglossa.
By W. H. Dall*.

following

is

a preliminary sketch of a

more natural

arrangement of the Mollusca contained in the orders CervicoBRANCHIATA and Cyclobranchiata of Gray, taken from the

now in preparation for publication in
a more extended form.
These investigations having shown
that no line can be drawn between the two orders of Gray
above mentioned, it follows that they must be consolidated ;
and for the group in question the order DocOGLOSSA, Troschel
(minus the Polyplacophora and Bolenoconchre\ has been restricted and adopted.
As the denominations previously applied all imply an erroneous idea of the structure of the animals, this course has been determined upon in preference to
using prior, but incon-ect, ordinal names.
The order, as here restricted, was first recognized by me in
"A Revision of the Mollusca of Massachusetts " (Proc. Boston
Soc. Nat, Hist. xiii. p. 245, March 1870), at which time only
the characters of the suborder Ahranchiata had been fully
worked out. Since that time I have investigated the characters of the suborder Proteohranchiata^ as here restricted ; and
in a paper read before the American Association for the Advancement of Science, at Troy, September 1870, of which a
synopsis was published in the 'American Naturalist (November 1870, p. 561), I restricted the order DocOGLOSSA within its
present limits, from the researches above mentioned. Among
the fruits of these investigations was the definite exclusion of
the Gadiniidce from the order (see Am. Journ. Conch. 1870,
It is proper to state that Prof. Theodore Gill had,
vi. p. 8).
upon general considerations, adopted the same limits for the
order in his unpul)lished manuscript, although the conclusions
to which I have been led were the result of independent anaresults of investigations

'

*

Feb.

From
7,

the 'Proceedings of the Boston Society of Natural History,'
Communicated in advance by the Author.

1871.

of

the
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tomical investigations upon my part,
which, so far as I am
aware are the only ones, including the
whole order, which
have been made. I am indebted to Prof.
Gill for suggestiuff
the very appropriate names by which
I have designated the
suborders as restricted.

GASTEROPODA.
DOCOGLOSSA, DaU ex Trosch.
Class

Order

Suborder

ABEANCHIATA

1870.

(GHl), Dall, 1870.

Radula furnished with a rhachidian tooth and
two uncini
Animal destitute of eyes, branchi^, and lateral
teeth on the

area.

Family Lepetidae (Gray), Dall, 1869.
Shell patelliform apex erect or anteriorly
directed. Muzzle
ot the animal with an entire edge
fm-nished with a tentacular
,•

;

appendage below on each

Formula of the

radula,

side.

j^—^.

Genus Lepeta, Dall ex Gray, 1869.
A. Lepeta^ Dall.

Rhachidian tooth tricuspid, concave in front

central cusp
the largest; lateral cusps small, emarginate,
base very broad ; uncini with simple cusps.

simple,

,•

much

Tj^Q Lepeta

cceca (Gray), Dall,

Am.

Jom-n. Conch. 1869,

v. p. 141.
B.

Cryptobranchia^ Dall ex Midd. 1869.

Rhachidian tooth with three short cusps, equal and parallel
before and behind, not pointed base moderately broad,
more
or less ornate behind uncini with simple cusps.
;

;

Type Gryptohranchia concentrica (Midd.), Dall,
Conch. 1869, V. p. 143.
c.

Am. Joui'n

Pilidium, Dall ex Forbes, 1869.

Rhachidian tooth tricuspid, central cusp much the largest
convex in front lateral cusps simply pointed base narrow
uncini with cusps obliquely twisted.
Type Pilidium fulvum (Forbes), Dall, Am. Journ. Conch
;

•

;

'

1869, V. p. 146.

Suborder

PEOTEOBRANCHIATA,

Animal provided with
with external branchiae.
Uncini present or absent.

Dall, 1870.

three lateral teeth, with eyes, and
Rhachidian tooth usually wanting.

.

W. H.

Mr.
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Family

AcmaBidae, Cai-penter.

Animal provided -with a free cervical
Shell patelliform.
branchia issuing from the left side of the body, above the
head muzzle suiTOunded with a frill of integument. Kadula
without a rhachidian tooth, and with three lateral teeth on
each side with or without accessory uncini.
;

;

A. Destitute of
1.

a branchial cordon.

Acmcea.

(Syn. Tecture, Cuvier, 1830

Acmcea, Eschscholtz, 1828.

;

Tectura, Grray, 1847.)
Teeth subequal, parallel in both axes ; uncini absent
muzzle-frill produced into two lappets.

Formula,
'

Type A.

—

"

0(1—1—1

1—1 — 1)0

.

mitra, Esch. Zool. Atlas, 1833, v. p. 18. no. 1
f. Mai. 1846, p. 106.

Philippi, Zeit.
2. CoUtsella, Dall, n.
a.

Third

subgen.

lateral smaller than,

laterals anterior

first

;

and opposed

to,

the second

muzzle-frill without lappets

a single minute uncinus on the pleura.

Formula,'
b.

?
1

(2—1

.

1—2)

1

T3^pe Acmcea pelta, Esch. I. c. 1833, no. 5.
Provided with two minute uncini on the
(? ColUselUna)

Formula, —
'

"

2(2—1 1—2)2
.

Type

Patella saccharina,
p. 3695. no. 19.

B.
1.

Type L.
ii.

C.

1.

Linn., Gmel. S. N. 1792,

Cordon present, interrupted

Lottia (Gray), Cpr. 1863.
as in ColUsella (a).

Formula,'

pleura.

in front.

Lottia.

Without muzzle-lappets;

teeth

°
1

(2—1

.
.

1—2)

1

gigantea (Gray), Cpr.

Am.

Journ. Conch. 1866,

p. 342.

Cordon present, complete, uninterrupted.

No

Scurria^ Grray, 1847.

muzzle-lappets

;

Scurria.

teet has in the

last.

Formula,'

Types

2
1

(2—1

.

1—2)

1

S.

Gray, P. Z. S. 1847, p. 158 ;
mesoleuca (Mke.), Cpr. Maz. Cat. 1857, p. 208.

no.

263

:

S. scurra (Lesson),

{^As,

Acmcea)

; :

of

the

Order Docoglossa.
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Family PateUidae, H. & A. Adams.
Animal without a cervical gill or muzzle-frill.

Rliachidiau
uncini three in number.
more or less
complete cordon of branchi^ between the mantle-edge
and foot.
tooth rarely jiresent

«.
1.

A

;

A. Branchial cordon complete.
Provided with a rhachidian tooth. Ancistrom.esus.

Ancistromesus, Dall, n. g.

Two

inner laterals on each side,

anterior to the third, which is larger and
denticulate
branchial lamellae produced, arborescent
;
sides of foot

smooth.

Formula,

^

3(1—2.2 — 1)3

'

Type Ancistromesus

1855, Patella, -pll. no.

369

;

Sby

Eve. Conch Icon

1.

Without a rhachidian

h.

1.

&

mexi'canus, Dall ex Brod.

(as Patella) Zool. Joui'n. iv.
p.

tooth.

Patella.

Patella, Linn. 1757.

Lateral teeth and foot essentially as
the last j branchial lamellae linguiform,
short, subequal all around.

m

Formula,

"

3(1—2.2—1)3

'

Type

Patella vulgata,

1258. no. 758.
Patinella,p^\\^ n. subg.

Linn. Syst. Nat.

ed

12

'

1767

p.

2.

First inner lateral on each side

anterior to the other
ticulate

front

;

;

two

second laterals largest, denwith a scalloped frill, intemipted only in

foot

;

branchiae as in Patella.

Type

Patinella magellanica, Gmel. (as Patella)
Syst Nat
'
^
i. p. 3703. no. 52.
3. Nacella, Schum. 1817.
Shell thin, pellucid, apex anterior
toot trilled, as
Patinella
teeth bidentate, arranged
as
the last ; branchial lamellse very small in
front '
but not interrupted.

-

1792,

.

m

m

Formula,

^_^^^2)

" V2

Type Nacella

2

•

2

;

<*

Gmel. Syst. Nat. 1792, vol. i
3698. no. 28 {^& Patella) = Nacella mytilo{des,^c\ium.
1817, and Patella cymbularia, Lam. 1819.
mytilina,

p.

B.
1.

'

Branchial cordon interrupted in front.

Helcion, Montf. 1810.
nated ribs; teeth?

Helcion.

Shell solid, capuloid, with pecti^

.
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Type Helcion

pectinatus (as Patella pectinata), Linn.,

Gmel. Sjst. Nat. 1792,
2. Helcioniscus, Dal\, n.

3710. no. 93.

subg. prov.

with a subcentral apex
sides of foot smooth.

Formula,

p.

;

Shell depressed, solid,

teeth arranged as in Patinella ;

j^^zitt^zi^z

Type

Helcioniscus rota (Chemn.),
Conch. Icon, pi. 17. fig. 39, «, h^ c.

Rve.

(as

Patella)

^.Patina (Leach), Gray, 1840. Shell very thin, pellucid;
third pair of laterals posterior,
sides of foot smooth
;

largest, denticulated.

Formula, ^^,_^\_,)^

-

Type Patina

pellucida, Linn. Syst. Nat. ed. 12,
p. 1260. no. 770 {as Patella)

1767,

Soft parts ?

Shell ovate^ triangular, apex
subcentral, posterior end truncated, or deeply, broadly

1. Metopto?na, Phillips, 1836.

emarginated.

Type Metoptoma

Phil. Geol. Yorkshire, vol. ii.
Fossil in the Carboniferous formation
Many of the species referred to this
of Great Britain.
genus by Billings and other palaeontologists clearly do
p.

pileus^

223 (1836).

not belong to

The above

it.

sections,

with the exception of Helcion^ are well-

and will probably include the greater portion of the
known species, though some may prove distinct from any
Extensive study of the soft parts has shown,
yet examined.
beyond dispute, that generic distinctions founded on the shells
alone are wholly valueless, as the latter cannot be depended
upon for diagnostic characters and many so-called genera and
subgenera founded upon the shells will fall as synonyms, or
defined,

;

retain their places solely as the result of accident.

Scutellina^

as far as known, is equivalent to Acmcea. Olana, Scutellastra^
Cellana, &c. are founded upon characters of hardly specific
The results of extended researches on this order are
value.
now in the press, which will include a thorough revision of
the synonymy in full, with a definite reference of many species to their proper position, as determined by the sum of all
their characters.

—
Dr. J. E.

;

Gray on

XXXVIII.

the Skeleton o/"

Dioplodon sechellensis.
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Additional Notes on the Skeleton o/*Dioplodon
Bj Dr. J. E. Geay, F.R.». &c.

sechelleusis.

Mr. Keefft has kindly sent me

additional photographs of the
skeleton of this animal in the Australian Museum, the skeleton of the body of which was figured in the
Annals and
Magazine of Natural History,' 1870, vol. vi. p. 343. It was
obtained from near Lord Howe's Island.
Mr. Krefft complains that the figure taken from his photograph does not quite con-ectly represent the form of the tooth.
The fact is, he fears that what is intended for shadow may be
taken for the form, so that the tooth may be believed to be not
so much exserted as it is in nature, and impressed with a longitudinal groove, as if it had two fangs.
This is certainly not
the case ; and I do not think that any one would be deceived
and the photograph, representing the tooth of a larger size,
gives the same shadows ; and you cannot represent in woodcuts all the details of the photograph. Mr. Krefit; has sent me
photographs of some of the dorsal vertebrse, of a caudal vertebra with the chevron bone attached, and the second rib, which
is broad at the upper end and gradually naiTOwed towards the
thoracic end ; he observes that the first rib is very small.
The
imperfect scapula, which has lost its upper front edge, is very
'

a.

The second
c.

b. The upper and forearm
The scapula (imperfect).

rib.

bones,
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peculiar for having very large coracoid and acromion proand
cesses, the latter being broad, compressed, and lanceolate
the body of the scapula is small in comparison -with these
;

processes.

The upper arm-bone is subcylindrical and slightly curved,
nearly as long as the ulna and radias, which are compressed
and parallel, having only a linear suture between them.
He says the caqDal bones were nearly all lost, and only one
but, in a letter
or two of the digital bones were obtained
written three or fom* days afterwards, he states that he is going
to send me a photograph of the scapula and paddle restored as
well as the materials will allow.
;

BIBLIOGllAPHICAL NOTICES.
Par
Becherdies anaiomiqv.es et ph)/siolor/iques sur les Champitjnons.
(Bulletin de la Societe Boyale de Botanique de
J. B. Caexoy.
Belgique, tome ix, p. 157.)
at the close of the paper of which
intended to form one of a series.
Although nominally embracing Fungi in general, it relates only to
the Mui'orrneiP, and for the most part to a single species, supposed

It

would seem, from some remarks

the

title is

given above, that

it is

new, and which is called Mucor romanus*. The author's remarks upon the polymorphism of this Mucor (that is, the number of
phases which it assumes at different periods) are curious, and, if
confirmed, will be of considerable importance. The paper is of great
length and in what follows an attempt has been made to give a
to be

;

concise
species,

summary

of the author's views of the polymoi-phism of the
without entering into the minutiae of its anatomical and

physiological details.
It

would, M.

Camoy

says, be a great mistake to suppose that the

is confined within the narrow circle of a
mucorinean fructification. Under certain conditions
the Mucorinecp assume all the characters of the Mucedinece or, in
other words, they have two lives or phases, a mucorinean and a
The mucorinean phase has also its primary and seconmucedinous.
dary forms, of which the primary one is the normal weU-known
form of Mucor. The secondary forms are veiy numerous, but may
1, sporangial forms, in which the
he divided into two great groups
sporangia are abnormal but the spores of which reproduce the
2, acrogenous forms, or those in which,
normal form of Mucor

life

Mucor inece

of the

mycehum and

a

;

:

—

;

instead of sporangia, macroconidia are produced.
These macroconidia are of rare occurrence, and often will not
but in experiments made with the spores of Mucor
germinate
ronianus it was found that when sown upon the heads of fish which
;

*

The

plant

was discovered

ma

dark cave at Rome.

—
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had been cooked, tliey produced a delicate and weakly mycelium,
the vitality of which not being sufficient to reproduce the primary
form, the i^reservation of the species was provided for by the condensation of

its

protoplasm into a secondary formation

;

that

is,

the

mycelium became covered with terminal and interstitial macroconidia. These macroconidia produced a mycelium identical with that
from a spore in short, they reproduced directly the fundamental
form of the species, from which M. Carnoy concludes that spores
and macroconidia are physiologically identical.
In its mucedinous phase {vie muced'meenne) Mucor romanus becomes under many circumstances completely metamorphosed. It
assumes an appearance altogether new, and so diflerent from the
first that it would be impossible to recognize it without following
out its change of form.
This species {M. romanus) is far from
being as polymorphic as many others of the same genus; but never;

theless it presents five sorts of fructification, corresponding to as

ma:iy different forms
-1, the ferment-form (forme leimre)
FeniciUiiDJi-ioTm (forme penicillienne)
3, the Botri/tis-iorm
:

;

Jbr»7rt-form

;

5, the

Ascomycetous

—

(?)

;

2, the

;

4, the

form.

I. The Ferment-form.
The spores of Mucor romanus and of the
Mucors in general, when cultivated on dry or unsuitable soil, develope solid internal nodules.
If placed iipon the pulp of an orange,
the nodules disappear and the spores germinate normally. When the
spores do not germinate normally, the nodules become granular at
the centre, and the spore iisually bursts and discharges the nodules,
which become enlarged, exhibit a central cavity, and begin to bud.
The same phenomenon may be seen in Mucor vuhjaris, M. caninus,
and iwRMzopus; and the several products (levures) are not distinguishable
they are of the nature of the organisms called by Halher Cryptoeoccus.
Other forms, such as Protococcus and Arthrococcus, would
certainly be obtained by cultivating the spores in different media.
The nodules are morbid growths arising from the spore not being
it
able, from want of nourishment, to develope itself normally
therefore organizes its protoplasm in a manner appropriate to the
medium in which it finds itself, and extracts from the protoplasm
germs destined to produce an inferior form which requires less
;

;

sustenance to develope

itself.

Mxwor romanus developes rapidly, and forms
If the Fermeyit be sown on dry
a thick crust of a rosy-grey colour.
orange-peel, it produces PenicilUurn (jlaucum and the author has
observed the same result to arise from the cultivation of ferments
derived from different Fungi. He alleges that he has sufficient data
to state positively that all Fungi cultivated under certain conditions
are transformed into Fenicillium glaucum, and that this is the reason
why the latter fungus is so universally present. The Ferment always
produces the mycelium of a PemciUimn, never of a Mucor and the
Thus there is a passpores of Penicillium again produce Ferment.
sage from Mucor to Ferment, from Ferment to PeniciUmin, and from
Penicillium there is a return to Ferment; but there is no direct reThe Ferment-form

of

;

;

tm-n from Ferment to Mucor.

294
II.

Bibliographical Notices.

PeniciUiHm-fonn.—Yndev defective nourishment, the spores
mycelium oi Mucor, produce that

of Mucor, instead of producing the

The author has observed this fact five times in
of PeviciUivm.
Mhizopus and several times in M. vulgaris. The same result follows
if the spores are too old, as was observed in J/, caninv^, M. romanus, and M. vulfjaris.
Moreover a normal mucorean mycelium may
be transformed into a mucedinous mycelium, in which case the
septa (which are few in Mxicor) multiply until the filaments are
quite septate, as in true mucedinous filaments
at the same time
the protoplasm becomes oily, and exhibits very regular and numerous cavities.
The formation of septa and the change in the protoplasm are the certain signs of the change of a mucorean into a mucedinous filament, whatever may be the nature of the mucedinous
fructification which it may ultimately bear.
In a species of Mucor
the author has observed the fructification of PenkiUium proceeding
from the base of the cell which supports the sporangium but the
Mxicor-m.y celmm may become metamorphosed in the same way beWhen
fore normal fructification, and yield only mucedinous fruit.
Jl/ttoo /'-spores are sown on the pulp of an orange, the mycelium
sometimes penetrates the pulp and appears on the sides transformed
into PeaicUUum. It is not an exception or an anomaly, but a general
rule, that the Jlucorinecp can pass into the form of PenicilVnim. The
The Mucors
cause of this transformation is defect of nourishment.
;

;

require considerable quantities of nitrogenous matters, whilst certain Mucedineo', especially PenicilUum, can live on an exhausted
is doubtftil whether PenkUVnnn cau reproduce Mucor dialthough perhaps such reproduction may take i)lace through
the macroconidia.
If Mucor roman-us is cultivated on cats'
III. Botrf/tis-form.dung, it forms a strong mycelium but after the second day the
mycelium becomes septate, and on the third day it becomes altogether mucedinous. The transformed filaments grow and form a
dense fleshy mass, which may be cut with a knife -like the flesh of
the large fungi.
The mass is ultimately of a deep golden-yellow
colour.
Under the microscope, it is seen to consist of interlaced
This new mucedinous
filaments crowned with a bunch of spores.
fungus is like one found by the author in Belgium and at Rome
upon excrement, especially of cats. Without regard to physiology,
The yellow colour of the mass is
the two forms might be united.
attributable to the spores, which, although evidently mucedinous,
have entirely the nature of the spores or macroconidia of Mticor
romanus. These spores, if sown on an orange, germinate immeThe mycelium at
diately and produce a vigorous J/j^ror-mycelium.
the end of the second day produced the sporangiferous cells of Mucor
The allied form above alluded to behaves in the same
romfinus.
way, but does not produce Mucor romanus it gives rise to quite a
The author knows
different Mucor, very near Mucor romnnvs.
two other analogous forms of Muredinerp. which produce in germination a mucorean mycelium without any intermediate mucedinous

soil.

It

rectly,

—

;

;

form.

—
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the above data two important laws may be deduced
there are mucedinous spores which have the nature of primary
mucorinean spores ; 2, some mucedinous spores and forms which
are identical anatomically and morphologically, have an entirely
different physiological nature, since they produce primary mucorinean forms which are quite distinct. If the Avhite tufts of mycelium

From

:

1,

which grow upon excrement, and which,

if left alone,

would form

the yellow masses of Botri/tis, are transferred into hollows scooped
out of an orange, such tufts become transformed into a PenicUKummycelium, upon which the fruit of P. glaucum may be observed.
The PemciUium-s]iores from the transplanted tufts, or from the transformed mucorinean mycelium, prodiiee the yellow masses oi Boirytis
when sown on cats' dung. They produce a PemcUrmm-mycelixmi,
but the ramifications of the latter enlarge, and assume the form of
white tufts identical with those which proceed from a sporangial
They become covered with Botrytis, the
spore or a Bofri/tis-s])oie.
spores of which, sown on fruit, reproduce immediately the primary
mucorean form. It is clear, therefore, that the appearance of the
different mucedinous forms of 2Iucor romanus is caused by soil.
The Botrytis IS a rich form, re(}uiring more nitrogenized matter than
Penicillhim, which is a lower form, growing in any place where life
can be maintained.
IV. Torula-fonn. Many of the filaments of the septate mycelium
of Mucor romanus, when growing on animal dejections, break into
cylindrical cellules of various sizes, rounded at each end. These are
sometimes the cellules of the mycelium ; but more commonly they
are little spore-cellules growing at the summit of the filaments,
seven or eight in a row. The filaments usually run horizontally,
and the formation of them resembles that of the mj'celial macroconidia of the Mucors or of the spores of a Torula.
These cellules
in germination reproduce a Pfmci7//um-mycelium, which either reproduces the same cellules, or which grows normally and yields the
This Torula-foxm. never appears on a true
fruit of P. glatccum.
mucorinean mycelium ; it must be transformed into a mucedinous
mycelium.
This is so in many other Mucors, especially M. vulgaris
and caninus and in Bhizopvs. This ToruJa-iorva is probably caused
by vibrionic fermentation ; at least vibrios seem always present with
this form.
V. Ascomycetous form.
Multicellular, spherical, or slightly elongated yellow bodies appear on the mucedinous mycelium of Mucor
romanus. They are large enough to be seen with the naked eye.
They are always found upon that part of the large mycelium of the
primary or Botrytis-s^ores which radiates from the white tufts and
They are only found on very
extends horizontally over the soil.
nitrogenized matter or on dejections. The author has not been able
to make them germinate. They certainly belong to Mucor romanus,
because macroconidia occur on the same filaments, and these macroconidia reproduce the primary mucorean form.
The author thinks
these bodies may be the rudiments of some Ascomycetous or Hymenomycetous fungus. In upwards of fifty Ascomycefes which the

—

—
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author has examined, all develope in their early stage multicellular
masses like those of JIucor romanHS.
The Botrj/tis-iorm of Mvcor romanns, and two analogous forms
which the author has succeeded in producing from two other !JJucors,
also have similar bodies or their equivalents. One of these produces
a quantity of black sclerotium almost as big as ergot.
Many other
Mucedines are states of thecasporous fuugi. May not the BotnjtisMucors be in the same case ?
Perhaps the yeUow bodies may produce an Hymeuomycete. Two
sorts of Coprlnns have been seen by the aiithor to commence by
enrolment and segmentation of a mycelium-thread.
M. Carnoy concludes that possibly these facts may lead to the
uniting in one group of the Mxixedines, the Mucoiinece, the Ascomycetes, and the Hymenomycetes.
These four general forms, of
which as many classes have been made, are, in the author's opinion,
onlj- phases of existence destined to be passed through by one
and the same mycologieal species, in order to complete and bring to
a close the entire cycle of its development.

General Outline of the Organization of the Animal Kingdom, and
Manual of Comparative Anatomy. By Thomas Rtmer Jones,
F.R.S. &c.
4th edition. 8vo. London: Van Voorst, 1871.

The short time that has elapsed between the publication of the
third and fourth editions of Professor Rymer Jones's ' Animal Kingdom shows that its reputation is so well established and its usefulness so generally recognized that for us to express any opinion upon
"With all its
its merits would be almost a work of supererogation.
'

must confess that the author s intense conservatism
makes these moi'e numerous than they would othcrAvise be), Professor Jones's volume is actually the only work in our language to
which we can refer the student as to a storehouse of sound zooloand if the
gical and anatomical details systematically arranged
author would only add to his other qualiiications a rather clearer
idea of morphological matters, it would really leave little to be
defects (and Ave

;

desired.

In the present publication Professor Jones has carried a step
further the reform in his classification which was inaugurated in his
third edition, and has accepted the group Ccdenterata as a zoological
subkingdom. Nevertheless, by some strange confusion, he has failed
into get the benefit from this step which he might have done
deed it is questionable whether, as regards the value of his teachiiig,
he would not have done better to leave matters as they were. From
his expressions at page 4, and from the general arrangement of
his chapters, he appears to consider that the Cuvierian Radiata
have been divided into the two groups of Protozoa and Ccelenterata, than which nothing can be more erroneous ; and this error
is carried out by the arrangement of the Helminthozoa (including
TurbcUaria) and Echinodermata under the subkingdom Coelen;

Royal
Such a mistake

tcrata!

is
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incomprehensible, and certainly

much

to

be regretted.

The Cirripedia, which were regarded by Professor Jones as Mollusca long after every body else had recognized their Annulose
nature, are now placed by him in the Articulate series but he still
retains such statements as that " the Cirripedia present a strange
combination of articulated limbs with many of the external characters of a mollusk," which would seem to intimate that he feels by
no means sure of their true position. And yet one would think that
the mode of development of these creatures could leave no doubt as
to their being not only Articulata, but Crustacea.
Bnt Professor
Jones gives but a scanty notice of the interesting metamorphoses of
the CiiTipeds, and does not seem at all to appreciate their importance.
From a similar unappreciation, his classification of the
Crustacea is in a very backward state.
But we will carry no further the ungrateful task of fault-finding.
The defects that we have indicated, and especially that relating to
the Coelenterata, are, however, of a nature to prevent any thing like
a high or philosophical view being taken of the lower divisions of
and we can only hope that a fifth edition of
the animal kingdom
the work may speedily be called for, and that its author will not
allow his conservative feelings again to lead him astray.
;

;

PROCEEDINGS OF LEARNED SOCIETIES.
ROYAL SOCIETY.
January 19, 1871.

—General

Sir Edward Sabine, K.C.B., President,
in the Chair.

" On the Structure and Development of the Skull of the Common
Frog (Rana temjyoraria)." By W. Kitchen Pakker, F.R.S.
close of my last paper " On the Skull of the Common
spoke of bringing before the Royal Society another, treating of that of the osseous fish
I was working at the early conditions of the salmon's skull at the time.
I was, however, led to devote my attention to another and more
instructive type early in the following year for it was then (January
1869) that Professor Huxley was engaged in preparing his very important paper " On the Representation of the Malleus and the Incus
of the Mammalia in the other Vertebrata " (see Zool. Proc. May 27,
1869).
In repeating some of his observations for my own instruction, it
occurred to me to renew some researches I had been making from
time to time on the frog and toad. The results were so interesting
to us both, that it was agreed for me to work exhaustively at the
development of the frog's skull befoi-e finishing the paper on that of
the salmon.
On this account Professor Huxley mentions in his
paper (op. cH. p. 406) that he leaves the Amphibia out of his de-
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monstration, and that they are to be worked out by me. The amount
of metamorphosis demonstrable in the chick whilst enclosed in the
egg suggested a much more definite series of changes in a low, slowgvowiug Amphibian type. I think that this has been fully borne
out by what is shown in the present paper.
The first of the ten stages into which I have artificially divided my
subject is the unhatched embryo, whilst its head and tail project
only moderately beyond the yelk-mass.
Another stage is obtained
by taking young tadpoles on about the third day after they have
escaped from their glairy envelope; a few days elapse between the

second and third stages, but a much longer time between the third
and fourth for the fourth stage is the perfect tadpole, before the
limbs appear and whilst it is essentially a fish with mixed Chimceroid
and Myxinoid characters.
Then the metamorphosing tadpole is
followed until it is a complete and nimble frog, two stages of which
are examined
and then old individuals are worked out, which give
the culminating characters of the highest type of Amphibian.
The early stages were worked out principally from specimens
hardened in a solution of chromic acid and the rich umber-brown
colour of these preparations made them especially fit for examination
;

;

;

by reflected

light.

Without going further into detail as to the mode of working my
subject out, and without any lengthened account of the results obtained,
at

may

I

— namely,

composed of:
1st.

2nd.

Its

have been arrived
highly compound, being

state that the following conclusions

that the skull of the adult

—

own proper membranous

sac

is

;

Of

a posterior part which is a continuation, in an unsegmented form, of the vertebral column
.3rd. Of laminae which grow upwards from the first pair of facial
arches, and which enclose the fore part of the membranous sac, just
as the " investing mass " of the cranial part of the notochord invests
the hinder part.
4th. The ear-sacs and the olfactory labyrinth become inextricably
combined with the outer case of the brain. And
5th. The subcutaneous tissue of the scalp becomes ossified in certain definite patches
Around the
these are the cranial roof-bones.
mouth there are cartilages like those of the Lamprey and the
ChimcEra but these yield in interest to the proper facial bars, which
;

;

;

are as follows, namely
First ])air, the " trabeculae."
:

Second })air, the mandibular arch.
Third pair, the hyoid arch.

And

fourth to seventh pairs

:

these are the branchials.

These are all originally separate pairs of cartilaginous rods and
from these are developed all the complex structures of the mouth,
palate, face, and throat.
The pterygo-palatine arcade is merely a
secondary connecting bar developed, after some time, between the
first and second arches.
Meckel's cartilage arises as a segmentary bud from the lower part
;
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and the "stylo-cerato-hyal " as a similar secondary
segment from the third arch.
By far the greater part of the cranium fits anterior two-tliirds) is
developed by out-growing laminae from the trabeculee, which after
a time become fused with the posterior or vertebral part of the skull.
"When the tadpole is becoming a frog, the hyoid arch undergoes a
truly wonderful amount of metamorphosis.
The upper part, answering to the hyomandibular of the fish (not
to the whole of it, but to its upper half), becomes the " incus ;" and
a detached segment becomes the " orbiculare," which wedges itself
The stapes is a "bung" cut
between the incus and the "stapes."
of the second,

out of the " ear-sac." The stylo-cerato-hyal is set free, rises higher
and higher, and then articulates with the " opisthotic " region of the
The
ear-sac
in the toad it coalesces therewith, as in the mammal.
lower part of the hyomandibular coalesces with the back of the pair
and the " symplectic " of the osseous fish
of the mandibular arch
appears whilst the tadpole is acquiring its limbs and its lungs, and
then melts back again into the arch in front it is represented, however, in the bull-frog, but not in the common species, by a distinct
;

;

;

bone.

This very rough and imperfect abstract must serve at present to
what has been seen and worked out in this most instructive

indicate

vertebrate.

January 26, 1871.

— General

Sir

Edward

Sabine, K.C.B., President,

in the Chair.

"On
By W.
Owens

the Organization of the Calamites of the Coal-measures."
Williamson, F.R.S., Professor of Natural History in
College, Manchester.
C.

Ever since ]\I. Brongniart established his genus Calamodendron,
there has prevailed widely a belief that two classes of objects had
the one a
previously been included under the name of Calamites
thin-walled Equisetaceous plant, the Calamites proper, and the other

—

a hard-wooded Gymnospermous Exogen, known as Calamodendron.
This distinction the author rejects as having no existence, the thickand thin-walled examples having precisely the same typical structure.
This consists of a central pith, surrounded by a woody zone, containing a circle of woody wedges, and enclosed within a bark of cellular
parenchyma.
The Pith has been solid in the first instance, but very soon became fistular, except at the nodes, at each one of which a thin
diaphragm of parenchyma extended right across the medullary cavity.
Eventually the pith underwent a complete absorption, thus
enlarging: the fistular interior until

it

became coextensive with the

inner surface of the ligneous zone.
The Woody Zone. This commenced in very young states by the
formation of a circle of canals stretching longitudinally from one
Externally to, but in contact with, these
node to the adjoining one.
successive ad'
canals a few barred or reticulated vessels were found

—

;
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made in lines radiating from within outwards
hence each wedge consisted of a series of radiating laminae, separated
At their
by medullary rays, having a peculiar mural structure.
commencement these wedges were separated by wide cellular areas,
running continuously from node to node as the woody tissues increased exo^'Cnously, these cellular tracts also extended outwards.
Radial longitudinal sections exhibited in these the same mural tissue
Hence the author gives to the
that occurs in the woody wedges.
former the name of primary medullary rays, and to the latter that
of secondary ones.
The structure of the medullary and ligneous
zones is compared with that of the stem of a true Exogen of the first
year, of which transitional form Calamites may be regarded as a per-

ditions to these were

;

Tangential sections of this woody zone exbands of alternating vascular and cellular tissue, running
from node to node. At the latter points each vascular band dichotomizes, its divergent halves meeting corresponding ones from contiguous wedges, and each two imite to form one of the corresponding
bands or wedges of the next adjoining internode.
The Bark, hitherto undescribed, consists of a thick layer of
cellular parenchyma, undivided into separate laminse, and not exhibiting any special differentiation of parts.
This structure exhibits no
The
signs of external ridges or furrows, being apparently smooth.
stem was enlarged at each node, but the swelling was less due to any
increased thickness of the bark at these points, than to an expansion
of the woody layer at these points, both externally and internally.
This was the result of the intercalation of numerous short vessels,
which arched across each node, their concavities being directed inwards, and which constituted the portion of the woody zone that
encroached upon the constricted pith at these nodes. Several modifications of the above type have been met with, most of which may
have had a specific value. In one form no canals exist at the inner
angles of the woody wedges
in another, laminae, like those of the
woody wedges, are developed in the more external portions of the
primary medullary rays, those occupying the centre of each ray
being the most external and latest formed. The primary ray is thus
transformed into a series of secondary ones.
In another type the vascular laminae of each woody wedge are few
in nundjer, and the comy)onent vessels are the same
but the latter
are remarkable for their large size.
In a fourth variety, the exterior of the woody zone has been almost smooth, instead of exhibiting the usual ridges and furrows
this variety is also remarkal)le for
the large size of its metluUary cells, compared with that of the cells

manent

representative.

hibit parallel

;

;

:

and vessels of the wood}' zone.
But the most curious modification is seen in a plant previously
described by the author under the name of Cahnnopitus, in which
round or oblong canals are given off from the medullar}^ cavity, and
pass horizontally through each primary medullary ray of the woody
zone to the bark.
These, being arranged in regular verticils below
each node, are designated the infranodal canals.
The verticils of
small round or oblong scars, seen at one extremity of the internodes
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some Culamltes, are the results of this peculiar orgauization. In
one species of this Culaiaopitus, instead of the longitudinal canals
of the woody wedges terminating at the nodes, they bifurcate, like
the wedges with which they are associated, and are continuously
prolonged from internode to internode.
The ordinary structureless fossils found in shales and sandstones
receive a definite interpretation from the specimens described.
The
fistular medullary cavities, due in the first instance, not to decay of
the tissues, but to the rapid growth of the stem, became further enlarged by the entire absorption of the true pith, which commenced
after the latter had fulfilled its purpose in the origination of the
woody wedges. This process terminated at an undulating line of
arrested absorption, the convexities of which projected outwards,
opposite the primary medullary rays, and inwards, opposite the
woody wedges and the inorganic cast of the cavity thus formed by a
physiological action constitutes the Calamites commonly seen in
collections.
Hence they are not, like the Sternbergiee, casts of a
cavity witliin a true pith, but their form represents that of the exterior of the medullary tissue.
The ridges and furrows of these
internal casts are not identical in position with the similar undulations of the exterior of the woody zone, but alternate with them
so that the ligneous cylinder projects both externally and internally
where the woody wedges are located, and contracts, in like manner,
at the intermediate points 0])posite to the primary medullary rays.
The thin carbonaceous film which fre({uently invests these casts
is the residue of the altered elements of the woody zone, and possibly also of the bark, which latter has been very liable to become
detached from the former. The surface-markings of this carbonaceous film have usually no structural significance, being merely occasioned by the impression of the hardened casts which they invest.
Two kinds of bi'anches are given off by Calamites the one subterranean, springing from peculiarly formed rhizomes, and the other
aerial, attached to the upright unbranched stems.
Tiie former of
these are of comparatively large size, the nodes from which they
have been detached being marked by large concave lenticular scars
Tliese branches appear to have been given off from
as phragmata.
central rhizomes in accordance with a regular phyllotaxis, but which
varied in different species.
The aerial branches, on the other hand,
were merely slender appendages to a virtually unbranched stem
they were arranged in verticils round the nodes, in variable numEach branch sprang from the interior of one of the woody
bers.
wedges, the two halves of which were forced asunder to admit the
base of the appendage, and from which its constituent vessels were
The branch, deprived of its bark, never appears to have
derived.
had a diameter equal that of two of the woody wedges and the rarity
of their occurrence attached to the stem seems to indicate that they
The bark investing them is not yet known, and the
were deciduous.
exact nature of the foliage which they bore is also uncertain, owing
to discordant testimony respecting it
but there appears no reason
for doubting that some of the verticillate Asterophyllitea or Annuof

;

;

—

;

;

;
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it,

though there

is

uncertainty respecting the actual

forms to he identified with Calamites. The roots were given oflF
from the lower part of each internode, but above the node, and
were apparently epidermal.
Tliere is also considerable doubt respecting the fructification of
Calamites.
Some of the Volkmannise have evidently belonged to
this group
but only one example retaining its minute organization
has yet been found in which the structure of the central axes corresponded with that of the Calamites. The relationship to Calamites
of the fruits figured by Binney under the name of Calamodendron
commune, which are identical wth the Volkmannia Binneyi of Carruthers, is more than doubtful, because of the anomalous structure of
;

their central axes.

After a careful comparison of the organization of Calamites
with that of the recent Equisetaceae, the author prefers constituting
the former an independent order, distinct from, though allied to,
the Equisetums, under the name of Calamitacece, and characterized
by cryptogamic fructification and verticillate foliage, associated with
an exogenous axis. The latter feature probably involved the existence of something resembling a cambium layer, furnishing the
material for the new tissues.
It is further proposed to divide these plants into two generic
groups, viz. Calamites and Calamopitus
the former to comprehend
those unprovided with infranodal canals, and the latter those which

—

The existing specific distinctions
possess them.
little or no scientific value.

appear to have
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On a new

Three-toed Sloth from Costa Hiai.
Dr. J. E. Geat, F.KS. &c.

Sj^ecies of

By

Arcfopithecus griseris.

Fur very long, greyish white; under-fur very, abundant, brown;
forehead and cheeks white crown and temples black; chin and
Male with a yellow patch of soft hair betw^een the
throat brown.
:

shoulders, with a central black streak.
Female with a puff of very
soft white hair on each side of the back.
Hah. Costa Rica (Salvin). Brit. Mus.

On a new Form

of Sponrje.

By

Aulorhipis elegans, n.

Prof. Ehleks.

g. et sp.

which encloses many foreign
bodies, lines the inner surface of a worm-tube, from the superior
opening of which it projects in the form of a little stalk, which forks
into two branches bending downwards in the same plane, and gives
off from each branch several (eight to ten) twigs directed upwards.

The

stratified tissue of this sponge,

—

-
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standing at regular distances apart, one or two of which give off
an acute angle in the same plane,
also directed upwards and terminating in a capillary form.
Pores
and oscula and the internal canal-system are deficient. Length of
a lined worm-tube 78 millims.
breadth of the freely projecting
portion of the sponge 11 millims.
height of the longest upright
lateral branchlets, springing at

;

;

branch 15 millims.
Locality. Yiti Islands (Dr. Graffe),

Of
seum

Xareon Island (Capt. Eoss).

specimens from the Godeffroy Muin Hamburg, sent by Dr. Graffe from the Yiti Islands, were
investigated.
In external habit the regular fan-like ramification of
the free part is remarkable, whilst the basal part lines the inner
surface of the tube of a Ch^tophorous Annelide.
It is not improbable that the form of the sponge may vary with a change in
its point of attachment
as a settler in the worm-tube or as the
commensal of a worm, however, the form may probably be conthis peculiar sponge, five

;

stant.

In all parts of the fan-like portion the sponge-tissue encloses very
numerous foreign bodies, but only a few in the portion lining the
tube.
Beside very numerous Diatoms imbedded between the layers
of the tissue, the foreign bodies are elongated structures, many
plant-cells, probably from the hairs of plants, usually with calcified
or silicified cell-membranes, more rarely spicula of corals, fine
Echinus -'A^uies, AnneHd-bristles, and a great many sponge-spiciiles,
of which most, if not all, do not belong to this sponge.
All these
substances are completely and closely embraced by the sponge
substance. The sponge would thus be a horny sponge or a ChaHnean.
As neither oscula nor pores are detected on the surfaces of the
sponge, nor any cavities in the interior of its substance, and therefore, beside an " JL/Jo/w'a " and an '^ Astomia" (Osc. Schmidt), an
" Accelia " exists in it, the sponge acquires great significance in the
settlement of the question whether the Sponges are to be referred
For unless we regard the lumen of the wormto the CcElenterata.
tube as the body-cavity of the sponge, and the whole structure,
therefore, as a monozoic creature, the want of other cavities in the
body would prevent the sponge from taking its place in the group
of the Ccelenterata as usually conceived, but would much rather
make it appear to be a Protistan, so far as we can form a judgment
from the materials at present available.
It may be remarked fui'ther that the whole structure has been
described and figured by Baird as Terehella flabeUum (" On new
Tubicolous Annelides in the Collection of the British Museum,"
Part. 2, Joum. Linn. Soc. Zool, 1865, vol. viii. p. 157, pi. 5. fig. 1).
Two specimens in the collection of the British Museum were brought
from Xarcon Island by the Antarctic Expedition under Sir James
Sitzungsher. phys.-med. Societdt zu Erlangen, Feb.
Clarke Ross.
20, 1871.
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On

the

Rotatoria of the Nei'jhhourliood of Tubingen.
Ey Samttel Bartsch.

The author notices the species of Eotatoria obtained by him in the
neighbourhood of Tiibingen, mentioning any peculiarities observed
by him, and discussing the views of previous authors. He commences with a sketch of the bibliography of the subject, in which
the principal authorities are mentioned, and then gives a general
account of the structure of the animals belonging to this class,
which forms a useful summary of our present knowledge. With
regard to the systematic position of the Rotatoria, the author adopts
Hackel's notion, according to which they belong to the great Articulate stem, forming a small branch from the same point whence
the two great branches of the Vermes and Arthropoda diverge.
As the author establishes three new families and one new genus,
we here give an abstract of his classification.
(Order)

With

a stomach, intestine,

Fam.
(

= Tiibicolari/ta,

Form

I.

1.

E]NT:ER0DELA.
and anus.

Flosculariiue, Bartsch.

Cams, =Monotrocha and

Schizotrochn, Ehrenb.)

organ like the corolla
usually sedentary animals, placed in a sheath.
There
appears to be no reason for giving a new name to this gi'oup.
The author notices species of Floscularia and Melicerta. Of the
former he states that the rotary organ is always five-lobed, and
that the cilia move during the unfolding of the lobes or when a
living organism approaches them.
The habits of Melicerta ringens
are described at considerable length.
clavate

of a flower

foot long, annulated

;

;

ciliary

;

Fam.

Hydatinaea, Ehr.

2.

(s. str.).

Body-envelope saccular, soft, varying in form from cylindrical to
conical
foot and its terminal styles short, in part not retractile,
Genera noticed Hydatina, Pleurotrocha, Sijnchata, Notoniraata, and
;

:

Digleiui.

In Hydatina senta the author
where the nerves running

finds attached to the brain, at the

two cei'vical palpi are given
two pedunculate vesicles, consisting of a very thin envelope enclosing finely granular contents, in which about half a dozen orangered globules are suspended.
During the movements of the animal,
these vesicles oscillate to and fro ; and the author suggests that they
may be auditory vesicles. The cilia on the interior of the rotary
organ extend down to the gizzard. Eosphora (Ehr.) is combined
mth Notommata, as by Leydig.
points

to the

off",

Fam.

3.

Lon^setaB, Bartsch.

Skin soft or firm body varying in form from cylindrical to oval
foot very much reduced
tcrjninal styles one or two, long, setiform.
;

;

;

;;
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Including the genera Distemma, Battulus, Furcularia, and Monocerca, and a new genus,
Monommata, with a cylindrical body, a partially hardened skin,
two long caudal points, and one cervical eye. Species Notommata
tigris and longiseta, Ehr.

Fam,

Scaridina, Carus.

4.

Foot long-jointed, frequently with long spines and points, not retractile
skin soft or hardened.
Genera Scandium and Dinocliaris.
;

Fam.
Body fusiform

;

Philodinsea, Ehr.

5.

foot retractile like a telescope, forked at the

one cervical movable palpus.
fer,

and

Genera

:

end

Callidina, Philodina, Roti-

Actitiurus.

Fam.

6.

Loricata, Bartsch.

{ = Bi-achionea, C»x\xs,,= Euchlanidota and Brachiuncsa,'EhT.—Dinocharis.)

With

a hard carapace sharply separated from the head and foot
Genera observed Eiuhlanis, Lejiudella, Metojjidia, Brachionus, Monostyla, Pterodina, Anurcea, Salpina, and
Colurus.
soft parts retractile.

:

(Order) II.

Fam.

7.

GASTERODELA.

Ascomorpha, Perty.

Body short, cylindrical, truncated in front, rounded off behind
no intestine or anus one cervical eye.
Under the genus Ascomorjjl^o^ (Perty) the author describes a new
species, which he calls A. saltans.
Wiirttemh. naturw. Jahreshefte,
xxvi. pp. 307-364.

;

;

—

On

the

Blood and Blood-corpuscles of Insects and some other
Invertebrata.
By Dr. V. Geabee.

The blood-corpuscles

of Insects

and many other Arthropoda

(^Epeira, PJialanyium, Oniscus, Jidus, Lithohius)

present extraordi-

nary differences, especially with respect to their relative number,
size, and form, even in one and the same individual.
As regards
form, they show all possible transitions, from a slender sigmoid or
horseshoe-shaped spindle to biconvex or sometimes j^erfectly flat,
Proteiform corpuscles also appear, although
thin, circular disks.
only exceptionally. Their size, or, more properly, the measurement
of their longest diameter, is equally variable.
It is usually from
0-008 to 0*02 millim., but also may be less (as in Cossus ligniperda),
or it may attain the gigantic dimensions of 0-04 millim., or even

more

(in species of Asilus).

Many phenomena (for example, on the

addition of water), however,
indicate that the majority of the blood-corpuscles observed in the
same specimen possess nearly the same volume, and that the various

forms in whidi they appear are for the most part caused by the very
narrow coui'ses through which they have to pass in some places.
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shown by observations on living Dipterous laiTic and
other ^\_rthropocla (Oniscits, Epeira), spontaneous obstructions sometimes occur in the movement of the corpuscles, and sometimes they
stretch themselves to almost three times their ordinary length, and
may also break up into fragments.
As regards the nature of the corpuscles in other respects, their
behaviour with various fluids and also when frozen, heated, and
electrified, it may be asserted -^dth great probability that they cannot be perfectly identified with the well-known colourless formative
constituents of the blood of the Tertebrata (with which they certainly
have much in common), and still less with its coloured constituents.
As a rule, no differentiation of their substance into a central structure (a nucleus) and a (cortical) layer surrounding it can be observed
but the capability of such a differenin the fresh blood-corpuscles
tiation must be ascribed to them on both chemical and purely phyBut the author could not detect any true cellsiological grounds.
membrane (in Schwann's sense of the word), such as is almost universally ascribed to the blood-corpuscles of insects (as by Landois,
"Weissmann, and Gerstiicker) and other Invertebrata (as by Dr.
Avliere, as is

;

Hackel in the
It

is

crayfish).

especially characteristic of the blood-corpuscles of Insects,

and probably of most Arthropoda (Crustacea according to E. Hackel),
that a very variable number of small, frequently dust-like drops of
an oleaginous fat are detected upon them. These appear of a more
or less intense yellow, but sometimes (pupa of tSphinx lignstri) almost
of a hyacinthine red colour, and appear to indicate a close relation
between the blood-corpuscles and the corpus adiposum of these animals.
The amount of fat in the blood, and especially in the formative constituents suspended therein, may in general determine the
colour of the body-fluid to which the name of "blood "is given,
and which in most cases is whitish, pale yellowish, or yellowish
green.
The last-named colour appears especially in decidedly phytophagous insects (Acridiidse, many caterpillars, (fee). Sometimes,
however, pigments in the serum, which may also be attached to the
corpuscles in the form of little points, are to be regarded as the chief
cause of the coloration of the blood of insects. Blood agreeing with
that of the Vcrtebrata, both in its red colour and in the cause of the
latter (lloUet), only occurs as an extraordinary rarity (larvae of
Chironomus ifec).
Beside fat, the substance of the blood seems principally to eonBoth substances not unfretain globuline (precipi table by CO").
quently separate in the form of numerous fine acicular ciystals,
which are usually arranged radially around the central point of the
corpuscle.
It is less probable, on the contrary, that the contents of
The aua blood-corpuscle become converted into a single crystal.
thor found such simple crystals (8-, 4-, and 6-sidecl tables) similar
in composition to snow-crystals.

The division of the blood-corpuscles, starting from the nucleus,
observed by Landois in the larva of Affrotis segetum, atid ascribed by
hira to the blood-corpuscles of insects in general, was not seen with

—

-

;
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certainty by the author, although he made observations for hours
together upon numerous insects.
Beside globuline, fibrine, and another proteine body, the author
detected CaO, MgO, PO', and jS'aCl as inorganic constituents of the

serum.

The author

did not succeed in accurately ascertaining the chemical

constitution of

many

crystals

which occur in the evaporated serum

but he convinced himself that these are not, as affirmed by Landois,
all

of organic nature.

Those crystals which are undoubtedly of organic nature (many
of them become carbonized when strongly heated) show on the whole
so great an agreement, both crystallographieally and in their solubility, that they must be referred, with great probabilitj', to one and
They cannot, however,
the same essential constituent of the blood.
be placed upon the same stage as the hsemoglobine crystals of the
Vertebrata, not only on account of their colour, but also because
they are for the most part either insoluble or difficultly soluble in
aqueous ammonia. Anzeifjer der K. K. AJcad. der Wiss. in Wien,
Jan. 5, 1871, pp. 2-5.

On

the Sttnicture of the ReniDse.

By

A. Kollikee.

o{ ihc Renillie contains two canals, separated by a
partition
a dorsal one and a ventral one, which coalesce into a single
cavity at the free end of the stem, the partition ceasing with a sharp
margin before the end of the stem.
2. The continuation of the stem into the disk (frond) or the keel
1.

The stem

—

contains in some species nothing but the dilated ends of the peduncular canals ; but in other species there is, in addition, a central
sinus-like space, which may even be imi^erfectly divided into two
This median sinus is completely
cavities by a vertical septum.
closed ; that is to say, it is destitute of large apertures of communiOn the other hand, such apertures occur in the dorsal and
cation.
ventral sinuses of the keel (the continuations of the two peduncular

which, although they terminate csecally, open into the
neighbouring polyp-cells by a larger or smaller number of apertures.
3. The stem and heel are furnished with longitudinal and annular
muscles, and possess wider nutritive canals than the other Penna-

canals),

tulidse

very

;

from these,

fine,

are

given

ultimately becoming
and are particularly numerous in the

finer nutritive vessels,
off,

cutis.

The frond or disk of Renilla consists of nothing but polyp
which the dorsal and ventral laminae of the frond serve as
roof and floor; they are separated in the interior by septa, which
All these parts consist of
unite the two laminae above mentioned.
4.

cells, to

connective tissue, with an abundance of fine and capiUaiy nutritive
and more or less numerous calcareous corpuscles.
5. The polyp-ceJls are lozenge-shaped or fusiform in the direction
of the radii of the frond, and are of the height of the distance between the dorsal and ventral laminae of the frond. Nevertheless

vessels
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each cell possesses in the direction of the stem two caiialiform prolongations, one of which runs along the dorsal and the other along
the ventral lamina, diverticula the length of which is equal to or even
exceeds that of the polyp-cell.
Both the polyp-cells and their
diverticula are connected with each other by numerous apertures in
the lateral walls bounding them, so that the nutritive fluid contained in them has free communication throughout the whole stock.
6. The polyps are seated in the marginal parts of the polyp-cells,
and exhibit the ty^jical structure of those of the Alcyonaria. Of the
compartments surrounding the stomach, one is dorsally, a second
ventrally, and the other six laterally situated I designate them the
dorsal, the lateral dorsal, the lateral median, the lateral ventral,
and the ventral compartments. The polyps usually possess no calcareous spicules but these may occur at the lower extremity of the
protrusible part, and even on the tentacles.
7. At the apertures of the polyp-cells the dorsal lamina of the disk
generally rises to form a cup or calyx, the margin of which projects
in three, five, or seven teeth.
If there are three teeth, these are
seated above the dorsal and the two lateral ventral compartments.
With five teeth, the fourth and fifth correspond to the lateral dorsal
compartments and with seven teeth, these projections are also
situated over the lateral median compartments so that there is only
the ventral compartment to which no tooth corresponds, although in
rare cases a rudimentary one is i)resent.
The polj'p- cells in course
of development at the margin of the disk have only two teeth,
which correspond to the lateral ventral compartments,
8. In many, perhaps in all, lieniUce, these calycine teeth contain
hollow, simple diverticula of the compartments suiTounding the
stomach, which lie outside the plumose tentacles, and remind one of
similar structures described by me in the genus Funicullna.
But
in the Renilhe these cahjcine tcntades, as I call them, very frequently
project freely beyond the apices of the calycine spines, and to a certain extent represent a second deeper-seated circlet of tentacles, so
as to produce conditions which remind one of those of the Poly:

;

;

;

actinia).
9. As in other Pennatulidaj, the septa surrounding the stomach
contain muscidi protractores and retructores.
With regard to these
muscles I have recently ascertained, in the lieniUce, VeretilUdcp, and
Viiyularue, that they are bilaterally symmetrical, and not arranged
in accordance with the radiate tj-pe.
If a straight line be drawn
through the middle of the dorsal and ventral compartments in the
transverse section of a polype, each pair of protractors in one compartment are turned towards the straiglit line, and in the other
turned from it whilst the retractors present exactly the reverse.
This arrangement proves, better than any thing hitherto known,
that the Alcyonaria are by no means regularly radiate creatures.
10. The mesenteric Jilaments of the lienilhe are as in the Pennatulidaj.
The two long slender filaments are seated on the dorsal
septula, and run out into the dorsal diverticula of the body-cavity.
;

The four

lateral septula

have short and thick filaments, and

Lie in

—
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the principal segment of the polyp-cell. Lastly, the ventral septula
have still shorter and thick filaments, and the septula are continued
as far as the extremity of the ventral diverticula of the body-cavity.
11. The sexual organs are seated only on the four lateral septula,
occur only in fully developed polyps, and in other respects are as
in the other Pennatulidce.
12. The rudimentary pohjps or zooids are seated upon the dorsal
surface of the disk, in groups of from five to thirty or forty together.
Each group possesses in its interior a common cavity, and on the
surface as many small cavities as there are zooids
and in each of
these there are eight ^ery small septa without mesenteric filaments.
The common cavity of each group opens by a round aperture into
the main cell of a polyp or into its dorsal diverticulum.
13. Around the groups of zooids a variable number of spines are
often seated.
It is a matter of more interest that in certain species
one zooid regularly possesses simple tentacles on two compartments,
which serve to represent the lateral ventrals ; these represent the
calycine tentacles of the sexually mature polypes, and are generally
supported by two spines. The zooid bearing these two tentacles is
also iisually larger than the rest.
14. The aquiferous pore described by Fritz Miiller in the middle
of the frond of the RenUlce is the orifice of an isolated large zooid
possessing a stomach and eight septa, but no plumose tentacles, filaments, or sexual organs, and somewhat resembling, in size and the
The bodyspines surrounding it, the sexually mature animal.
cavity of this " chief zooid " opens into the end of the dorsal sinus
;

of the keel.

15. The polyp-ceUs are lined with epithelium, muscles," and conand these muscles produce the extraordinarily
nective tissue
strong extensions and contractions of which the frond of RenUJa is
;

capable.
all essentially of the same
and, after the extraction of the calcareous salt by acids, leave a coloured organic residue of exactly the
form of the previous structure. Proc. of the Phys.-med. Gesellschaft
in Wiirzhurg, Feb. 4, 1871.

16.

form

The

(see

spicxdes of the Renillce are

my

'

Icones

histiol.'),

Observations on Urnatella, a Genus of Ciliated Polyps of the Family
Pedicellinidse.

By

Prof. Leidt.

This polyp is found abundantly below the dam at Fairmount, in
the Schuylkill River, adhering to stones and rocks, on the sides and
Occasionally it is
underpart not in contact with the ground.
observed attached to the shell of the living Unio complanatus and
Melania virginica, and less frequently to the stem of SclioUera graminea and the leaves of Vallisneria spiralis. In the locality named,
on the rocks, there may be observed, in association with Urnatella,
Spongilla fragilis, Limnias ceratophylU
the following animals
(usually abundant and in compound bunches), Cothurnia pusilla
(parasitic on Urnatella and Limnias), Hydra carnea, Ag., Paludicella
:

Misee llaneous.

310

ehmmtta, PhnnateUa veslcujarh, and the worm Manayunhia speciosa, &c.
Unlike the marine genera of Pedicellinidae, the polyp-stocks of
Urnatella are erect or semierect, and not prostrate or creeping atUrnatella starts by a thin
tached along the surface of bodies.
membranous disk or expansion tightly adherent to the point of support.
Usually two stems or stocks (occasionally three or only one)
start from the same disk, and diverge from each other in a gentle
curve.
The stems may be seen from a simple pedicle without division to a series of eleven divisions or segments, exclusive of the
polj-p-head.
A colony of Urnatella recalls to mind a miniature
The smallest polyps are transpatch of plants in a flower-garden.
the largest are less than two
lucent whitish or nearly coloiudess
lines long, and alternately white and blackish or brownish.
When
disturbed, the polyps retract their arms, hang their heads, and bend
downward, so that the heads touch the basis of support, or the stems
Voluntarily the polyps are often
even become somewhat involute.
observed abruptly to move from one side to the other in the most
singular manner, as if wearied of remaining too long in the same
position.
In these movements the stems bend the entire length,
but there is no contraction or shortening. In attempting to detach
a polyp, the heads suddenly bend downward in such a manner as if
the violence elicited a feeling of pain in the animal.
The terminal two or three segments of the parent stems usually
give off a branch on each side
and this branch sometimes gives off
a second.
The branches always consist of a pedicel or single joint
supporting a poly[D-head.
In a polyp-stock of more than two divisions, independent of the
polyp-head, the additional segments are urn-shaped.
The penultimate segment is barrel-shaped; the last one cylindrical or clavate.
The polyp-heads are provided with from a dozen to sixteen ciliated
arms.
The internal stnicture of the polyps, including that of the
stems, bears a resemblance to that of Pedicellina, and will be more
particularly described in a memoir preparing on the animal.
The youngest independent polyp-stems of Urnatella consist of a
simple cylindrical pedicel starting from the disk of attachment to
the rock, and supporting a single polyp-head. The pedicel elongates
and divides into two segments. The ultimate segment grows in
length, and again divides
and in this manner all the segments are
produced. After the production of three segments, the antepenultimate segment assumes the urn-form. Budding commences from the
second and third segments after their production, and from the succeeding segments, but not usually from the first segment. The buds
originate from opposite sides of the base of the segments, and form
branches of a single segment with a polyp-head. The pedicel of
these branches also frequently gives off a bud, which forms a secondary branch of the same kind ns the primary ones.
In the longer Urnatella-?,tocks branches are usually observed only
from the one, two, or three terminal segments. In the posterior
urn -shaped segments, in the position in which branches emanate in
the terminal segments, cup-shaped processes are observed.
These
;

;

;
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for buds, but evidently result from the
dehiscence or separation of branches which leave the parent stock
to establish colonies elsewhere.
Though I have not observed this
separation take place in Uniafella, yet all the points of structure
appear to indicate that it actually takes place in the manner intimated.
It thus appears that the first step towards the multiplication of
Umatella is the segmentation of its stem. The segments put forth
buds which develope polyps, and these then separate from the
parent stock to settle elsewhere and become the source of other
series of polyps.
The ultimate history of the segmented polyp-stock of Umatella I
have not ascertained. The stocks which I have preserved in an
aquarium for several months finally lose their terminal polyps.
Late in the season, also, all the polyp-stocks which I could obtain
on the river-shore within the reach of my arm, at low tide, were
deprived of their terminal pol^'ps.
The destruction of these, however, I have suspected to have been due to their having been uncovered in lower tides earlier in the season.
I hope yet to be able
to determine this question in the course of the next few weeks.
It has occurred to me that the segmented stems of Umatella, after
the decay of the polyps, remained through the winter with little
obvious change, and that in the following season the segments
served as reproductive bodies, in the same manner as the statoblasts
in Plumatellidfe and their allies.
This view, however, is not confirmed by specimens retained in the aquarium and those collected
on the edge of the river which had lost their polyps.
In relation to the production of ova, or the reproduction of Umatella through sexual agency, I have yet learned nothing.
Among the animals mentioned as found in association with Umatella is the singular Annelide Manayunkia spedosa, discovered by
me some years ago (Proc. Acad. Nat. Sc. 1858, p. 90). The worm
is closely allied to the marine genus Fabricia, and, like it, lives in
tubes constructed of mud.
It is abundant in the locality indicated.
Individuals about two lines in length are usually seen in a state
of division near the middle into two.
The anterior division of the
body consists of five bristle-bearing annuli in addition to the head.
The posterior division consists of six bristle-bearing annuli in addition to the partially developed head. The anterior head is provided
with about thirtj-six ciliated tentacula supported on four lobes. It
is also furnished with a pair of e^^es
besides which the tentaclebearing lobes exhibit a number of pigmentary spots, apparently of
the nature of eyes.
No eyes exist in the tail of Manaijmikia as
they do in Fabricia.
The blood is green, and is pumped intermittently into a large vessel occupying one tentacle on each side of the
middle of the head.
I have studied the development of Manayunkia, which will be
fully described in a future memoir on the animal. Curiously enough,
the development of the young takes place within the tube of the
parent, and the young remain in this position for a considerable
time after their development. Thus I have obtained the young
;

—
312

Mtscellaneoits.

from the tube of the parent after it was one third of a line in length,
and consisted of ten annuli, including the head, from which projected ten tentacles.
Froc. Acad. Nat. Sc. Philad. Sept. 20, 1870.
Note on transversely striated Muscular Fibre among
By W. H. Dall.

tJie

Gasteropoda.

In studying the radula of a species of Acmrea (probably A.
by Prof. A. 8. Bickmore at Amboyna, I
noticed, on placing the structure under a power of 100 diameters,
that certain of the muscular fibres which adhered to it, when torn
from the buccal mass, had a different appearance from the others.
On increasing the power to some SOO diameters, it was at once
evident that the different aspect of these fasciculi was caused by
horneensis, Eve.) obtained

but clearly defined, trartsverse striation. Suspecting that it
optical delusion, caused by a very regular arrangement of
the nuclei of the fibres, I subjected the muscle to various tests and
to still higher magnifying-powers.
I also introduced under the
same glass some of the voluntary dorsal muscles of a small crustacean, for comparison.
The structure of the ultimate fibres in both
appeared to be similar. These seemed to be composed of a homogeneous tube or cylindrical band of translucent matter, with nuclei
interspersed at irregular inter\-als.
In neither was there any appearance of separation into transverse disks, as is seen in the striated
muscles of vertebrates. That the striated appearance was not due
to contraction and folding of the muscle was evident upon taking a
side view of one of the fibres, when the striae on each side, as well
as the intervening elevations, were seen to correspond exactly to
each other.
The only perceptible differences between the muscles of the crustacean and the striated muscles of the mollusk appeared to be that
the latter were much more finely striate, the striae being six to
fine,

was an

numerous as in the former, in the same space. Xo
between the striated and non-striated muscles of the
AcmrPM could be observed, except in the fact of the striation. In
both the nuclei were irregularly distributed. The appearance of the
striated fibre reminded one of a string of rhombic beads, which bore
no relation to the position of the true nuclei. The striated fibres
eight times as

difference

appeared, after a careful dissection of the parts in a number of specimens, to be the retractors of the radula they were longer and in
narrower bands than the non-striated fibres, and comparatively
much fewer in number. The striation was most evident toward
the middle of the fibres, and became evanescent toward their ex;

tremities.

Lebert and Robin (Miiller's Arch. f. Anat. und Phys. 1846, p. 126)
primitive muscular fasciculi of invertebrates often
have the nuclei and intervening clear spaces " arranged in such
regular order that they miglit, at the first glance, be mistaken for
transversely striated muscular fibres.
The latter, however, are actually found in one acephalous mollusk, Fecten (and probably in
Ldma also), and some annelids," and are constantly present in the
state that the

—
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In the further revoluntary muscles of Crustacea and Insecta.
searches of M. Lebort (Annales Sci. Nat. 1850, t. xiii. p. 161) he
observes that there is nothing extraordinary in the discovery of
transversely striated muscular fibre in Polyzoa {Escliara) by MilneEdwards, and in Actinia by Erdl, since " the further we have pursued the study of the comparative histology of muscular fibre, the
more convinced we have become that transversely striated muscular
fibre is to be found in a large number of animals of very inferior
organization, without regard to their more or less advanced position
in the animal kingdom."
Striated muscular fibre has lately been shown to exist in the
"tail" or appendix oi Appendicidaria by Moss (Trans. Linn. Soc.
vol. xxvii. p. 300).
It was already known to exist in Salpa
(Eschricht, Ov. Salperne), in the articulated Brachiopoda (Hancock,
Trans. Roy. Soc. 1857, p. 805), and in Pecten (Lebert, Annales Sci.
Nat. 1850, ser. 3. t. xiii. p. 166
and Wagner, Lehrb. d. vergleich.
Anat. 1847, t. ii. p. 470), as weU as in Eschara (MUne-Edwards,
Annales Sei. Nat. ser. 2. t. iv. p. 3). I believe, however, that this
is the first instance in which it has been shown to exist in the class
Gasteropoda and this, as well as the rarity of such cases among the
lower invertebrates, is a sufficient apology for bringing forward such
an isolated fact. Other duties have not yet permitted me to determine whether this phenomenon is constant throughout the genus, or
whether it does or does not occur among allied genera. SilUnian's
American Journal, Feb. 1871.
;

;

On Bud-formation

in Gymnocladus atid other Plants.

By TnoMAS Meehan.
The author said that last year he had called the attention of
Academy to the fact that Gymnocladus and some other plants
had a series of buds, not in the usual order of phyllotaccis, accorthe

dant with the leaves, as we have believed axillary buds ought
but in a direct line one above another, and that in these
cases the upper bud, the one the furthest removed from the axil, was
the strongest bud.
He had overlooked the fact, long known to
botanists, until pointed out by Dr. Engelmann, that Lonicera had this
longitudinal string of buds but in this case the largest bud was the
one nearest the axil. He had since noted that these buds all followed the same law in this, that it was the largo buds which had a
flower-producing character, while the small ones were those which
continued the axial growth.
By the help of this last observation, he was now able to explain
some facts in Solanaceous plants which he believed had not hitherto
been understood. It was well known that many of these had a
habit of producing their flower-scapes at varying positions between
the nodes, and not at the nodes, as is usual with most flowering
plants.
He exhibited specimens of the common cherry tomato, in
which a few of the flower-clusters sprang apparently opposite to a
node, but the majority were at least one-fourth of the way down to
the node below,
also other species of the genus, in which the flowerto be,

;
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peduncle pushed out almost down to the lower axil.
This was
especially the case in some egg-plants, wherein the leaf-axil, the
axillary bud, and the bud producing the flower-peduncle were
close together in a direct line, as in Gt/mnocladus, before noted.
The point to Avhich he wished the particular attention of the members was that this internodular flower-bud really belonged to the
system of buds apparentlj^ originating at the node below.
He then showed that the flowering character of Solanum had a
numerical law of its own. Every third node produced a flowerspike or cluster.
The node next following the flower had barely
the second one had a stronger
the rudiment of an axillary bud
bud the third had a bud which in the tomato and egg-plant pushed
again into axillary growth, and had the extra bud beyond, before
Other solanaceous plants had similar
noted, the flowering one.
characters, which, unless we remembered what we had learned in
For instance,
these common Solanums, we might not understand.
in Nyctermm violaceum the two nodes between the flowering one
approached very close together, so as to appear nearly opposite, but
In Datura all three
stiU one axillary bud stronger than the other.
nodes approached and formed a sort of fascicle with the flower proceeding fi-om the irregular centre of the mass.
He now exhibited some specimens of the common poke-weed
(Phytolacca clecandra), and showed that the inflorescence was exactly
on the same law. The flower-raceme only appeared at everj- third
node, and sometimes was as much as a quarter of an inch above the
It was directly in a line with the lower bud, as in the cases
node.
of Gymnocladus, Lonicera, Solanum, &c. and there was no difiiculty
in assuming that the flower-spike had really belonged to the lower
The ratio of vigour in the axilsystem, just as in the other cases.
The leaf opposite to or near by the
lary buds was just the same.
raceme had scarcely any axillary bud, the next stronger, the next
strong enough to push into a secondary axillary growth, and then
the flower above this. In this we saw Phytolacca to have the same
The seeds of Phytolacca were of
characters as Solanaceous plants.
very similar structure to Solanum and it had many other characters
He was not prepared to speak positively without furin common.
ther investigation, but thought it cpiite likely, in spite of the hypogynous flower, Phytolacca would be found more nearly related to
Solanaceae than to Chcnopodiaceaj, near which it was now placed.
He then exhibited some shoots of grape-vine, and said that Dr.
Engelmann had pointed out, when at the Academy last year, that
In
there was some numerical order in the tendrils of grape-vines.
the specimen he exhibited every third node had no tendril but he
had seen some grape-vinos in which as many as eight nodes with
In the mature wood, however,
tendrils had followed one another.
But he had
those without tendrils perfected the strongest buds.
found in the allied genus Ampelopsis a nearly regular system of buds
and tendrils. In A. hederacea, the common Virginia or five-fingered
creeper, the strong shoot=5 running up a wall or tree had at every
third node a strong axiUary bud, without any tendril, while the two
;

;

;

;

;
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intervening nodes had tendrils uitliout axillary huds. Occasionally,
but very rarely, two successive nodes would have axillary buds, in
which case the lower one would be smaller, and have also a small
tendril on the opposite side.
Ampelojjsis Veitchii had the same
character. He had attempted to propagate this by using nodes from
which the tendrils pushed as single bud-cuttings, but failed to get
any development from the axils. He believed they had not a trace
of a bud in even the most rudimentary state.
It had been said, in
Dar-^-in's paper on motion in tendi'ils, that the gland on the end of
the tendril did not develope itself until it approached the object it
was to cling to. In Ampelopsis Veitchii they developed before this,
in the shape of small globes, looking like rudiments of the same
flower which ultimately appeared.
In fact, tendrils here were incipient flower-branches, as any one could see by tracing the common
Ampelopsis hederacea up to its final flowering condition, when, the
axial growth ending in a terminal bud, instead of the usual lateral
tendril, it seemed to erect itself and bear flowers.
It would seem
as if it were only the elongation of the axis, demanding and drawing to itself nutriment which woidd otherwise go into the tendril,
which made it a tendril, and not a flower-shoot.
He did not, however, intend at this time to attempt any explanation of these series of observations.
He thought there was nothing
in any known law of phyllotaxis which would explain them, and
that by following them up matters of much interest to botany
might be evolved. But, as he might have more to say about it
some day, and winter was approaching, he thought to call the attention of the

Academy

examine them
mens.

On

to the facts, so that those interested might
for themselves before the fi'ost destroyed the speci-

Proc. Acad. Kat. Sc. Philad. Sept. 20, 1870.

the

Flowers of Aralia spinosa, L., and Hedera helix, L.

By Thomas Meehan.
The study

of Aralia spinosa, L., affords some interesting facts
which do not seem to have attracted the attention of other observers.
In Dr. Gray's indispensable Manual of Botany,' it is said to be
" more or less polygamous." I have had many specimens under my
'

daily observation this season, from the earliest opening till the last
blossom appeared, and find that it is much more nearlv monoecious

than the above quotation would imply.
There are three different sets of flowers, corresponding to the
thrice-compounded branchlets of the large panicle. When the flowerscape elongates, it seems suddenly arrested at a given point, and a
very strong lunbel of female flowers appears at the apex.
A great
number of secondary branches appear along this main one, and they
also suddenly terminate each with an umbel of female flowers.
From these secondary branches a third series appear; and these
flowers are well filled with anthers that are abundantly poUiniferous.
The female organs of these flowers of the third class, however, are
defective, as only a few bear capsules, and in these a large portion of
the seeds have no embryos.
The polygamous character is confined

—
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to this third series of flowers, the first two having purely pistillate
blossoms.
In these there do not seem to be the rudiments of
stamens.
The most remarkable part of this process of development is that
the whole of this first series of female flowers should open so long
before the male ones come that they fall unfertilized. Most part of
the second scries also fall, and the crop of seeds is mainly made up
of a few of the last opening ones of the section, and the comparatively few hermaphrodite ones which are found in those of the third
class.
It is a matter for curious speculation what special benefit it
can be to the plant to spend so much force on the production of
female flowers too early to mature, and then producing such an
immense mass of pollen to go utterly to waste.
It may not be amiss to note that in the common carrot the earlier
strong umbels have often a male flower in the centre, and that,
while the iisual flowers are of a pure white, this one is of a crimson
In the central umbels of Aralia spinosa, and at times on
colour.
spurs along the brauchlets of the panicle, are similar-coloured processes, so small that their form cannot be made out by a common
pocket lens. Our fellow member, Dr. J. Gibbons Hunt, makes them
out, under the dissectiug-microscope, to be vase-like forms with five
minute reflexed segments, and with a small solid disk in the centre.
It is interesting as evidently being a successful attempt of an
abortive flower to simulate in some respects a real one of another

character.

Examining also the flowers of the aUied European evergreen
ivy {Hedera helix, L.), I find similar laws of distribution of the
sexes as in Aralia sphiosa, with the addition of a somewhat difl'erent
structure in the male from the female flowers.
In Europe the plant is described as often having a single umbel as
a flower-spike. It is quite likely in these cases the flowers are hermaphrodite. In all the cases I have met with here, the inflorescence
a terminal one female, and the
is a compound of several umbels
But there are rudiments of stamens
lateral ones male, as in Aralia.
in the flower; and in occasional instances I find a filament developed,
but never, so far, with any polliniferous anthers. The flowers of the
central female umbel have rather longer and stronger pedicels than
the lateral male ones. The calyx is united with the ovarium for one
half its length, and the latter much developed in the unopened
In the male the segments of the calyx are two-thirds free,
flower.
and the petals are much longer than in the female flowers.
As in Aralia spinosa, the male flowers do not open until some
time after the female ones, and not before some of the latter, impa-

—

tient of delay,

have fallen unfertilized.

and in so many ^'aried ways demonstrated to the
that in plants the male element is a later and inferior
creation, that it seems almost supererogatory to point out that these
plants illustrate the same principle ; but it is part of the record of
what I believe to be unobserved facts in relation to these species
Proc. Acad. Nat. >Sc. Philad.
therefore I briefly allude to them.
I

have

so often
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XXXIX. — On

a Sjjechnen o/" Diplograpsus pristis with Hepro'ductive Cajysuhs. By JoHN HoPKiNSON, F.G.S., F.E.M.S.

In looking over a few Graptolites which had recently been
received by Mr. Etlieridge at the Geological Museum, I detected
a specimen wliich appeared to be a Dlj^ilorjvapsus bearing reproductive capsules.
About half of the graptolite as it is now
seen was visible
and this portion showed the reproductive
organs, but no hydrotheca3, the proximal end being imbedded
in the shale. On clearing away the shale, the specimen, which
Mr. Etlieridge kindly lent me for examination, proved to be a
tolerably well-preserved impression of Diplograpsus ijristis.
The graptolite appears as a silvery pyritous impression on
the sm-face of the shale.
The proximal termination is indistinct.
slender radicular process, continuous with the solid
axis, can just be made out.
At the distal end the shale is
broken riglit across the polypary, which here shows no signs
of coming to a termination.
One inch only is exposed.
The solid axis is clearly seen throughout. The hydrothec^e,
towards the proximal end, are very distinct the apertures of
those on the left-hand side are clearly seen, extending partly
over the periderm, while those on the right-hand side are partially hidden.
There are twenty-four in the space of an inch.
Towards the distal end the apertures only of a few of the
hydrotheca3 are seen ; they appear as " scalariform impressions " on the surface of the polypary.
The reproductive organs, wliich I consider to represent the
gonothecaj of the recent Sertularian zoophyte, are developed
almost immediately opposite each other from each side of the
Though at equal
periderm and throughout its whole length.
intervals from each other, they are in no even numerical relaThey
tion to the hydrothec^e, there being ten to the inch.
appear to have budded from the periderm at right angles to
;

A

;
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liydrotliecffi, and tlius have caused the ])olj]iary to be unevenly compressed. The most perfect are pear-shaped in form,
l-6th of an inch long, and at their narrow end, by which they
are attached, about l-30th of an inch wide. They have apparently been bounded by a single marginal fibre, which is
slightly thickened at its edges, and, where the pyrites is
removed, has impressed a fine
Fig. 1.
double groove on the siu'face of
the shale.
If the fibres were
slender tubes, this appearance
would naturally be presented
for their outer margins would

the

offer the greatest resistance to

compression.

The

so-called

solid axis of the graptolite fre-

quently presents a similar appearance.
At the proximal
end of the polypary these fibres
only are preserved, the oldest or
first-formed gonothecge having
fulfilled their function and perished. The distal extremity of
even the most perfect is not
clearly defined, the impression
of the capsule in most cases
becoming gradually less perceptiljle from the proximal to
the distal end.
Sometimes the
capsules are irregularly ruptm-ed, their torn jagged edges

Diplograpms itristis
with reproductive capsules.

being distinctly seen, while one
Mayn. 3 diameters.
has split along its marginal
limit, along the line of the marginal fibre, which appears to have
parted abruptly near the distal end of the capsule at one side,
and ^A\t acutely for some distance along the other side. This
would apjiear to indicate that the capsule may be composed of
two membranes joined together at their edges, through which
the fibre, if it l^e not merely a tube formed by a kind of double
marginal seam, has run. In no case can a distinct unruptured
distal orifice be traced.

The

gonothecffi present other peculiar appearances.

To-

end they are sometimes longitudinally
corrugated or crumpled, or traversed by fibres Avhich extend

wards

their jjroximal

some distance into the body of the polypary. Some are
twisted and bent about, occasionally overlapping each
other.
Between two which thus overlap, or perhaps only
for

much
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come into contact with each otlier, just at the point of contact
and apparently witliin one of tlie capsules, are two minute
young graptolites, one lying across the other. Each consists
of a thin membrane, probably forming the
first

^8'' ^'

partially developed pair of hydrothecas,

^^
^^

a minute radicle, and a slender solid axis
which is prolonged beyond the membrane.
They are similar in form and proportions ^.
^ ,.^
i ounp: ffraptolites.
1
T
,1.1
,1
but one is a little larger than the other,
iratni. 6 diams.
Its length, from the extreme point of the
radicle to the distal end of the axis, is l-20th of an inch.
The membrane itself is about half this length, and l-60th of
an inch wide, tapering towards the proximal end. The smaller
specimen is l-30th of an inch in entire length, and l-80th
wide.
If these young forms had not been in connexion with
a mature graptolite, they would have been considered to
belong to the genus BiploffrapsuSj but it would have been impossible to refer them to any species.
In their present position I think we may without hesitation infer that they are the
young of the graptolite with which they are associated.
That they have not yet entered upon independent existence
we cannot conclude for they are in different stages of growth,
and young graptolites are frequently met with in a less advanced state than either indeed on the same piece of shale
:

•

.

,

,

1

1

;

;

young

same speand no more developed, some even less so.
This is the only graptolite with undoubted reproductive
organs yet known to have been found in Britain.
In
America, however. Professor James Hall has detected diprionidian graptolites with what he describes as " reproductive
sacs " or " ovarian vesicles." These are figured and described
Graptolites of the Quebec Group.'
In Britain Dr.
in his
Nicholson has described and figured, in the Geological Magazine,' monoprionidian graptolites with what he has termed
" grapto-gonophores." If these should prove to be, as Dr.
there are several

graptolites referable to the

cies,

'

'

Nicholson believes, the reproductive buds of graptolites, the
monoprionidian graptolite is reproduced in a totally different
manner to the diprionidian but I think we have as yet had
no sufiicient evidence brought forward to prove that these
problematical bodies have even any connexion with graptolites.
The discovery of this specimen throws no light upon
It affords, on the other hand, a
this mode of reproduction.
decided confirmation of Hall's observations and as his views
have not been generally accepted, the specimen is perhaps of
more value than if it were unique. The reproductive sacs
figured by Hall are essentially similar to the gonothecfB I have
;

;

23*
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here described upon the surface of the shale on which thej
occur there are numerous young graptolites in various stages
of growtli
and in one specimen figured, " in connexion with
one of the sacs there are two miniite germs' one of them lying
beneath the sac, and the other just beyond its outer margin
and barely separated from its hbres"*.
Th'e presence of these reproductive capsules throws some
light upon the affinities of graptolites.
It confirms the evidence which their internal structm-e has already furnished, of
their near alliance Avith the Hydroida.
The reproductive
organs of the Actinozoa and of the Polyzoa being internal,
graptolites cannot, as some think, belong to either of these
classes.
In the Hydrozoa tliey are external and in some of
the Hydi'oida (the only subclass of the Hydrozoa with which
graptolites, having a chitinous polypary, can be compared)
there are reproductive capsules essentially similar to those of
the graptolite, although in no single instance entirely agreeing with them.
have no single recent Hydroid with
reproductive organs enclosed in chitinous capsules which are
destitute of any distinct orifice, are bounded by a marginal
fibre, or composed of two membranes miited at their edges,
and at the same time bud from the periderm without interfering with the continuity of the hydrothecffi
but these appearances are all presented by one or other of the Hydroid
zoophytes.
In Sertularia, Diphasia^ &c., the gonotheca? bud
from the periderm in the same manner as in the graptolite;
in several genera they are ribbed or thickened at their edges,
and in one genus, if not in more, they have no definite distal
orifice.
In ArjlaopJienia^ I have been kindly informed by the
Rev. Thomas Hincks, the gonotheca " is oval in form, without
orifice, and bomided by a very thin and delicate chitinous
wall."
I need only add that graptolites, having, as is here shown,
true gonotheca3 as well as hydi'othecas, are most nearly and
intimately allied to that order of the Hydroid Coelenterata
;

;

;

We

;

known as the Thecaphora or Sertularina.
The specimen which has formed the subject
was

collected

of these remarks

by the Geological Survey of Scotland,

at

Lead-

Lanarkshire, along with a series of fossils wliich parallel
the rocks of this locality with those of Moftat, Dumfriesshire,
or with the Llandeilo Flags of Wales.
hills,

* C4rapt. Qiu^bpc Group, fxpl.

])1.

b. fig. 8.
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When

I was in London last spring, Prof. Huxley was kind
enough to show me some remarkably beautiful slices of coal
mounted by his assistant, Mr. Newton, and showing with great
distinctness multitudes of spore-cases and spores, some of them

very well preserved. He further stated to me his belief that
such material had been largely or mainly instrumental in the
production of coal. At the time I declined to accept this conclusion, on the ground that the specimens probably represented
layers of coal exceptionally rich in spore-cases, and that even
in these specimens a large quantity of matter was present which
long experience in the examination of coals enabled me to recognize as cortical or epidermal matter, which I had previously
shown, by my examination of the coals of Nova Scotia, to be
I promised, howthe principal ingredient in ordinary coal.
ever, on my return to Canada, to look over my series of preparations of coal, with a view to the occunrence of spore-CAses,
and also to make trial of the somewhat improved method of
preparation employed by Mr. Newton,
On my return I gave
the results of my examination to Prof. Huxley in a letter
quoted by him in the brilliant exposition of his observations
and conclusions in the ^ Contemporary Review' for November f,
which will probably give a tone to the representations of
popular writers on this subject for some time. While, however,
admitting the great interest and importance of Prof. Huxley's
observations, and prepared to contribute some additional illustrations of the occurrence of spore-cases in coal, I think it well
to direct attention anew to the actual composition of the substance, as proved by its mode of occurrence, and illustrated by
my own extensive series of observations on the coals of Nova
Scotia and Cape Breton, including the series of eighty-one
seams exposed at the South Joggins, the whole of which I
have examined in situ and under the microscope.
The occurrence of bodies supposed to be spore-cases in coal
is, as Prof. Pluxley states, no new discovery, but in reality
these may be said to be the first organisms recognized by any
microscopic observer of coal that is, if all the clear spots and
annular bodies seen in slices of coal are really spore-cases.
They were noticed by Morris as early as 1836, and they had
been observed and described long before by Fleming in Scot-

—

*

t

From
In

'

" cortical."

American Jom'nal,' April 1871.
quotation the word " cubical " has been substituted for

Sillimaii's

tlie

'
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Goeppert mentioned and figured them in his Treatise
on Coal in 1848. Balfour described them in 1859 as occurring in Scottish coals and Quekett figured them in his account
of the Torbane-Hill mineral in the same year.
In 1855, the
latter microscopist showed me in London slices exhibiting
round bodies of this kind, very similar to those now described

land.

'

'

;

by Huxley but
;

at that

time I regarded them as concretionary,

though Prof. Quekett was disposed to consider them organic.
Mr. Carruthers has summed up most of these facts in his accoimt of his genus Flemingites in the ' Geological Magazine
for October 1865. The subject has also attracted the attention
of microscopists in connexion with the Tasmanite or " white
coal" of Tasmania, which is composed in great part of the
spore-cases of ferns.
I suppose that the oldest spore-cases known are those described by Hooker from the Ludlow formation of the Upper
Silm-ian ; but these, if really spore-cases, are different in
structure from those ordinarily found in the coal-formation,

more especially in the great thickness of their walls, and I am
not aware that they have anywhere been found in considerable
quantities.

The

bed of spore-cases known to me is that at Kettle
It is a bed of brown bituminous shale,
flame, and, under a lens, is seen to be
studded with flattened disk-like bodies, scarcely more than a
hundredth of an inch in diameter, which mider the microscope
are found to be spore-cases, slightly papillate externally, and
with a 25oint of attachment on one side and a slit more or less
elongated and gaping on the other (figs. 1,2,3). I have proposed
oldest

Lake Huron.
bm-ning with much
Point,

Fig. 1. Part of a slice of shale from Kettle I'l.int, showing two sporecases and remains of spores.
Magn. 70 diams.
Figs. 2 & 3, Spore-ca.ses from the same, as opaque objects.
70 diams.
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name of Sporangites huronensis. When
rock are made, its substance is seen to be filled with
these bodies, which, viewed as transparent objects, appear
yellow like amber, and show little structure, except that the
walls can in some cases be distinguished from the internal
cavity, and the latter may be seen to enclose patches of flocculent or granular matter. In the shale containing them there
are also vast numbers of rounded translucent granules, which
may be the escaped spores.
The bed at Kettle Point is stated in the Report of the Geological Survey to be from 12 to 14 feet in thickness; but to what
degree either in its thickness or horizontal extent it retains
the characters above described, I do not know.
It belongs to
the Upper Devonian, being supposed to be a representative
It contains stems of
of the Gennesee slates of New York.
Calamites inornatus and of a Lepidodendron^ obscurely preserved, but apparently of the type of L. VeltJicimianumj and
The sporepossibly the same with L. primawum of Rogers.
cases are not improbably those of this plant, or of the species
L. gaspianum, which belongs to the same horizon, though
The occurrence of this bed is a
not found at this locality.
remarkable evidence of the abundance of Lycopodiaceous trees,
whose spores must have drifted in immense quantities in the
winds, to form such a bed. It is to be observed, however,
that this is not a bed of coal, but a bituminous shale, of brown
colour, and with pale streak, no doubt accumulated in water,
and even marine, since it contains Sjjirojjhyton^ and shells of
Lvngida. In this it agrees with the Australian Tasmanite,
which, though composed in great part of spore-cases of ferns,
is, as I am informed by Mr. Selwyn, an aqueous deposit, containing marine shells.
There is, however, one bed of true coal known in the Devonian of Eastern America, that of Tar Point, Gaspe and it is
curious to observe that this is not composed of spore-cases, but
of successive thin layers of rliizomata and stems oi. PsilopTiyton^
with occasional fragments of Lepidodendron and Cyclostigma.
Rounded disks, which may be spore-cases, occur in it, but
very rarely. In the bituminous shales associated with this
coal the microscope shows amber-coloured flakes of irregular
form but these are easily ascertained to be portions of the
epidermis of Psilopliyton^ or of the chitinous crusts of crustaceans which abound in these beds.
Ascending to the Lower Carboniferous (sub-Carboniferous),
there are great quantities of rounded spore-cases of the size of
for tliese bodies the
slices of the

;

;

*

The well-knowTi

Cauda-nulli fucoid.

—
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mustard-seeds {Sjyorangites glabra of my papers) in the rocks
They are
of Horton Bluff and Lower Horton, Nova Scotia.
sometimes globular, and filled with pyrites of a granular textm-e, wliich perhaps represents the original cellular structure
or the microspores
in other cases they are ilattenedj and con;

carbonaceous layers. They are, almost without
doubt, the spore-cases of Lejjidodendron corrugatum^ which
abounds in the same beds, and constitutes in one place a forest
of erect stumps.
I described them in a paper on the Lower
Proceedings of the
Carboniferous of Nova Scotia, in the
Geological Society of London for 1858, though not then
aware of their true nature, which, however, was recognized
by Dr. Hooker in some specimens which I had sent to
stitute thin

'

'

London.
In my paper on the conditions of accumulation of Coal
(Proc. Geol. Soc. London, May 1866), I proposed the name
of Sporangites for these bodies, in consequence of the difficulty
CaiTUthers
of referring them certainly to any generic forms.
had, in Oct. 1865, described a cone containing rounded sporeeases of not dissimilar type, under the name of Flemingites.
In the paper above referred to, I stated that, out of eighty-one
coals of the South-Joggins section examined by me, I recognized these bodies and other fruits or sporangia in only
sixteen ; and of these only four had tlie rounded LycopodiaThese are
ceous spore-cases similar to those oi Flemingites.
the following

:

Coal-group 12, of Division IV,, has a bed of coal 1 foot
thick, of which some layers are almost wholly composed of
1.

Bporangites papillata.
2. Coal-group 13, Div. IV., has in some layers great quantities of Sporangites glabra^ especially in the shaly part of the
coal.
3. In Coal-group 14, Div. IV., a shaly parting contains
great numbers of similar sporangites.
4. In coal-group 15 a, Div. IV., the shaly roof abounds in
sjjorangites, but I did not observe them in the coal itself.
In addition to these cases, all of which, curiously enough,
occur in one part of the section, and among the smaller coals,
I have noted the occurrence of clear amber spots in several of
but I did not regard these as certainly
the compact coals
organic, suspecting them to be rather concretionary or segregative structures.
The great coal-beds of Pictou are, so far as my observation
has extended, remarkably free from indications of spore-cases,
and consist principally of cortical and ligneous tissues, with
layer of
layers of finely comminuted vegetable matter.
;

A

—

;
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cannel, however, from a bed near New Glasgow, has nume
rous flattened amber-coloured
disks, which may be of this
character. In those of Cape Breton, the yellow spore-case-like
spots are much more abundant
but these coals I have less extensively examined than those
of the mainland of Nova Scotia.
Of American coals, the richest
in spore-cases that I have seen
is a specimen from Ohio, which
contains many large spore-cases
and vast numbers of more minute globular bodies, apparently Part of a slice of Ohio coal, showing at one side a part of a large
macrospores. It quite equals in
spore-case and numerous spores.
this respect some of the EngMagn. 70 dianis.
lish coals referred to

by Huxley

I have also a specimen of anthra'^ite, from Pennsylvania, full of spore-cases, some of them retaining tlieir
round form, and filled with granular matter, which may
represent the spores.
It is not improbable that sporangites, or bodies resembling
(fig. 4).

them,

may

be found in most coals

but the facts above stated
;
accidental rather than essential
to coal-accumulation, and that they are more likely to have
been abundant in shales and cannel coals deposited in ponds
or in shallow waters in the vicinity of Lycopodiaceous forests
than in the swampy or peaty deposits which constitute the
ordinary coals.
It is to be observed, however, that the conspicuous appearance which these bodies, and also the strips and
fragments of epidermal tissue which resemble them in texture,
present in slices of coal, may incline an observer not having
large experience in the examination of coals to overrate their
importance ; and this, I think, has been done by most microscopists, especially those who have confined their attention to
One must also bear in mind
slices prepared by the lapidary.
the danger arising from mistaking concretionary accumulations
of bituminous matter for sporangia. In sections of the bituminous shales accompanying the Devonian coal above mentioned
indicate that their occurrence

is

many rounded yellow spots, which, on examination,
prove to be the spaces in the epidermis of Psilophyton through
which the vessels passing to the leaves were emitted. To
these considerations I would add the following, condensed from
my paper above referred to, in which the whole question of
there are

the origin of coal is fully discussed*
* See also Acadian Geology,' 2nd edit. pp. 138, 461, 493.
:

'
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The mineral charcoal, or mother coal,"
woody tissue and fibres of bark, the structure of
''

1.

obviously
the varieties
probably belongs I have
is

of which and the plants to which it
discussed in the paper above mentioned.
2. The coarser layers of coal show under the microscope a
confused mass of fragments of vegetable matter belonging to
various descrijjtions of plants, and including, but not usually
largely, sporangites.
3. The more brilliant layers of the coal are seen, when separated by thin laminae of clay, to have on their surfaces the
markings of SigiUarice and other trees, of which they evidently
represent flattened specimens, or, rather, the bark of such specimens.
Under the microscope, when their structures are
preserved, these layers show cortical tissues more abundantly

than any others.
4. Some thin layers of coal consist mainly of flattened layers
of leaves of Cordaites or Pycnophyllum.
5. The Stigmaria-ixnderclajs and the stumps of Sigillaria
in the coal-roofs equally testify to the accumulation of coal by
the growth of successive forests, more especially of SigiUarice.
There is, on the other hand, no necessary connexion of sporangite-beds with Stigmarian soils. Such beds are more likely
to be accumulated in water, and consequently to constitute
bituminous shales and cannels.
6. Lepidodendron and its allies, to which the spore-cases in
question appear to belong, are evidently much less important
to coal-accumulation than Sigillaria, which cannot be affirmed
to have produced spore-cases similar to those in question,
even if the observation of Goldenberg as to their fruit can be
relied on
the accuracy of which, however, I am inclined to
doubt.
On the whole, then, while giving due credit to Prof. Huxley
and those who have preceded him in this matter, for directing
attention to this curious and, no doubt, inq^ortant constituent
of mineral fuel, and admitting tliat I may possibly have given
too little attention to it, I must maintain that sporangite-beds
are exceptional among coals, and that cortical and woody
matters are the most abundant ingredients in all the ordinary
kinds and to this I cannot think that the coals of England
constitute an exception.
It is to be observed, in conclusion, that the spore-cases of
plants, in their indesti-uctibility and richly carbonaceous character, only partake of qualities common to most suberous
and epidermal matters, as I have explained in the publications
Such epidermal and cortical substances
already referred to.

—

;

are extremely rich in carbon

and hydrogen, in

this

resembling

i
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bituminous coal. They are also very little liable to decay, and
they resist more than other vegetable matters aqueous inhltration
properties which have caused them to remain unchanged
and to resist the penetration of mineral substances more than

—

other vegetable tissues.

These

qualities are well seen in the

bark of our American white birch. It is no wonder that materials of this kind should constitute considerable portions of
such vegetable accumulations as the beds of coal, and that,
when present in large proportion, they should afford richly
bituminous beds. All this agrees with the fact, apparent on
examination of the common coal, that the greater number of
its purest layers consist of the flattened bark of Sigillariai and
similar trees, just as any single flattened trunk imbedded in
shale becomes a layer of pure coal.
It also agrees with the
fact that other layers of coal, and also the cannels and earthy
bitumens, appear, under the microscope, to consist of finely
comminuted particles, principally of epidermal tissues, not
only from the fruits and spore-cases of plants, but also from
their leaves and stems.
The same considerations impress us,
just as much as the abmidance of spore-cases, with the immense aniount of the vegetable matter which has perished,
during the accumulation of coal, in comparison with that
which has been preserved.
I am indebted to Dr. T. Sterry Hunt for the following very
valuable information, which at once places in a clear and precise light the chemical relations of epidermal tissue and spores
with coal. Dr. Hunt says
" The outer bark of the cork-tree .and the cuticle of many,
if not all, other plants consists of a highly carbonaceous matter, to which the name of suherin has been given. The spores
oILycopodium also approach to this substance in composition,
as will be seen by the following, one of two analyses by
Duconi*, along with which I give the theoretical composition
of pure cellulose or woody fibre, according to Payen and
Mitscherlich, and an analysis of the suberin of cork, from
Quercus suher^ from which the ash and 2*5 per cent, of cellulose have been deductedf.
:

Cellulose.

Carbon

Hydrogen

44-44

49-89

24-44

100-00

100-00

100-00

" This difference is not
above centesimal analyses
*

Liebig

& Kopp,

'

64-80
8-73
6-18
20-29

6-17

Nitrogen

Oxygen

Lvcopodium.

Cork.

65-73
8-33
1-50

less striking

to correspond

Jahrbuch, 1847-48.

when we reduce

the

with the formula of

f CTinelin, Ilandb. xv. 145.
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and represent cork and Lyco2)ocl{um as
For comparison, I give
containing 24 equivalents of carbon.
the composition of specimens of peat, brown coal, lignite, and
cellulose {^iJiioO.^) ,

bituminous coal*.
Cellulose

C,,H,„

Cork

C,^H^,T^,0,J^

Lycopodmm

C^^Hj^YiiJ^^Oj^y^

Peat (Vaux)

C,,H,,Ti,0^„

Brown

^i^iiui^Krh

coal (Sch rotter)

0^^

Lignite (Vaux)

G^^K^^-^O^-^

Bituminous coal (Regnault)

C^^Hj^

Og^

" It will be seen from this comparison that, in ultimate
composition, cork and Lycopodium are nearer to lignite than to
woodj fibre, and may be converted into coal with far less loss
They, in fact, apof carbon and hjcb'ogen than the latter.
proach closer in comjDosition to resins and fats than to wood,
and, moreover, like those substances, repel water, with which
they are not easily moistened, and thus are able to resist
those atmospheric influences which effect the decay of A\"oody
tissue."

The
I would add to this only one further consideration.
nitrogen present in the Z?/co/;oc//« ;/i-spores, no doubt, belongs
to the protoplasm contained in them, a substance which would
soon perish by decay and, subtracting this, the cell-walls of
the spores and the walls of the spore-cases Avould be most
But
suitable material for the production of bituminous coal.
this suitableness they share with the epidermal tissue of the
scales of strobiles, and of the stems and leaves of 'ferns and
Lycopods, and, above all, with the thick corky envelope of the
stems of SigillaricB and similar trees, which, as I have elsewhere sliownf, from its condition in the prostrate and erect
trunks contained in the beds associated with coal, must have
;

been highly carbonaceous and extremely enduring and impermeable to water. In short, if, instead of " spore-cases,"
we read " epidermal tissues in general, including spore-cases,"
all that Huxley has affirmed will be strictly and literally true,
and in accordance with the chemical composition, microscopical
It will also be in
characters, and mode of occurrence of coal.
accordance with the following statement, which I may be
pardoned for quoting from my paper on the " Structures in
Coal," published in 1859 :—
"
single trunk of Si<jUlaria in an erect forest presents an

A

• Canadian Naturalist, vi. 253.
"Cont "Vegetable Structures in Coal,'" Jnurn. Geol. Soc. xv. 62fi
ditions of Accumulation of Coal," ib. xxii. 95 ; Acadian Geology, 107, 4U4.
;
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epitome of a coal-seam
its roots represent the Stigmariaunderclay; its bark the compact coal; its woody axis the
mineral charcoal its fallen leaves (and fruits), with remains
of herbaceous plants growing in its shade, mixed with a little
earthy matter, the layers of coarse coal. The condition of the
durable outer bark of erect trees concurs Avith the chemical
:

;

tlieory of coal, in

showing the especial suitableness of

this

kind of tissue for the production of the purer compact coals.
It is also probable tliat the comparative impermeability of the
bark to mineral infiltration is of importance in this respect,
enabling this material to remain unaffected by causes which
have filled those layers consisting of herbaceous materials and
decayed wood with pyrites and other mineral substances."

XLI.

— On

the Lint its

By
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Dr. C.

my

memoir on the limits and classification of the Ganoidei
Ganoidernes Begrjendsning og Indeling, Copenhagen,
1869) my only object was to summarize and expound the results at which science has arrived with regard to the important question above indicated
and its importance, whatever
this may be, is due solely to the necessarily restricted number
of those who have had the time, patience, and leisure to become thoroughly acquainted with these results by their own

In

(Om

;

investigations.

Certainly the

history of palteichthyology
this question has not been
perfectly clear, in part because several of the most eminent
authors have, unfortunately, been unable to obtain an exact
knowledge of the works of their predecessors. Hence, at least
in part, arises the uncertainty as to the definition and limits of
the Ganoidei, the rank which they should occupy in the zoological scale, the mode of subdividing them, &c.
Have we
not seen Andreas Wagner, whose memoirs on the fishes of the
Lithographic Limestone constitute one of the greatest triumphs
of palgeichthyology, contenting himself with a definition applicable only to a particular formation ? and Rodolph Kner,
the learned describer of the fishes of ancient and recent times,
expressing the opinion that, at bottom, there are no Ganoids
at all, and that the forms united under this name are nothing
but the prototypes of the different existing ichthyological

shows very plainly that hitherto

families,

having nothing in common but a character of anti-

quity?

England and southern Germany have been the

* Translated by
selle,'

March

W.

S. Dallas, F.L.S., from the ' Bibliotlieque
15, 1871, Arch, des Sci. pp. 283-29G.

])rin-

Uuiver-
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modern centres of palreiclithyological investigations ; but
(speaking, however, of a time which ah-eady belongs to the
past), unfortunately, the English authors have generally had
but little knowledge of the works of their colleagues on the
shores of the Danube, and vice versa. Thus the important and
excellent memoir of Prof. Huxley on the classification of the
cipal

of the Devonian system, a work truly marking an
epoch in pateiclithyology, has remained almost unknown on
fishes

the Continent.
The first portion of my work is exclusively of an historical and
critical character, and will only be mentioned here very briefly,
although it serves as the basis of the following part. Passing
in review the more or less important writings* of Agassiz,
Johannes Miiller, 8tannius, Gegenbaur, Williamson, Kolliker,
Heckel, Wagner, Huxley, Kner, &c., I have shown that no
one has ever been able to give an exact definition of what is a
Ganoid, neither the external or so-called zoographic characters, nor those borrowed from anatomy and histology [i. e. the
microscopic examination of the scales) having been capable of
remedying this defect. The restricted space which you will
devote to this summary will, however, prevent me from expressing my opinion upon all the points of the external and
internal structure of these animals, to which more or less
importance has been ascribed, with more or less justice, in
connexion with their classification. I shall abide by the testimony of the late Dr. Kner, who said with so much reason
that it Avill be impossible to give any definition of the order
Ganoidei if we desire to maintain the limits which are geneand I also take my place on his side
rally assigned to it
when he proposes subsidiarily to restrict its limits and to reduce it from the rank of a subclass or order to a lower place
But I am far from being able to apin the systematic scale.
prove of his principal proposition of striking this tribe coma proposition which is
pletely out of the zoological system
not supported by any indication as to the eventual distribution
of this great group of diverse types among the other suborders
of the class of fishes, and whicli, as we shall soon show, would
be quite contraiy to nature.
The theoretical or constructive method, that of zoographic
;

—

or zootomical characters, having therefore failed, it will be
necessary to apply to this question the synthetical or comparative method, a work of labour and patience, it is true, but
always leading with certainty to the goal, that is to say, the
method which consists in ranging the known types in accord-

—

*

At

upon

the end of

my memoir there

this division of iehthj'ology,

is

a

list

of the principal publications

from 1841 to 1869.
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and the totality of their characters,
and genus by genus, until tlie families are

affinities

species

formed and then, by bringing together the families in the
same manner, without any preconceived idea, we shall succeed
by degrees in establishing groups of a higher order, and finally
;

see rise before us the true natural system, the subdivisions of
which will rest upon the solid basis of experience and the

We

must therefore, provisionally at least,
of Ganoids to the indubitable existing types
(that is to say, the Lepidostei and Polypteri) and to the fossil
types which will naturally group themselves around these, by
giving proofs of their affinity rendered incontestable by the
absolute concordance of important cliaracters whilst we must
in the same way eliminate, at least provisionally, all the forms
totality of the facts.

limit the

name

,

;

between which and the preceding our comparative synthetic
method shall prove incapable of establishing any bond of
relationship.
The picture which the suborder Ganoidei will
present to us after a scrupulous investigation of this kind will
be nearly as follows

:

—

—

The Lepidosteidce or Eugano'idei will inI. First series.
clude the fishes with bony, enamelled, rhomboidal, and articulated scales, related to the existing Lepidostei^ and possessing
neither the dermal ribs of the Lepndojyleimdoi^ nor the fringed
or oar-like paired fins of the Polypterida^^ nor the gular plates
which take the place of the brauchiostegal rays in the latter*.
Although apparently forming a very natural group, there is no
positive peculiarity which characterizes these in an absolute and
As regards the scales of the body, they
exclusive manner.
possess characters common to a portion of the Polyptteridce ;
the so-called fuJcral scales of the margins of the fins, which
occur at least in the majority of the fossil Lepidosteidce ^ occur
also in the ancient Lepidopleuridce., and even in some true Teleaving out of consideration the
leostei of the Jurassic period
living Lepidostei^ the fossil Lepidosteidoi appear to have had a
common character in the delicate and numerous rays of the
fins and brauchiostegal membrane lastly, the forward position
of the ventral fins upon the middle of the belly will also distinguish them from the Polypiteridce with similar scales.
Although this series embraces a very great number of
genera, the greater part of which will be found mentioned in
my memoir, it seems to me to be impossible to subdivide it
naturally into tribes or families.
might perhaps distin;

;

We

* With the sole exception of CJieirolepis, the ouly Devonian tj'pe of the
whole series which indicates by its gular plates a certain relationship to
the contemporaneous Polypteridfe.

—

;
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between the genera with large and those with small
and between the heterocercal and subhomocercal types
and in this way we should obtain a quaternary division such

guisli

scales,

;

as this

:

Lepidosteidfe lieterocercae microlepidotse
liomocercaB
,,
„
,,
heterocercae macrolepidotse
„
homocercae
„
„
,,

1.

2.
3.
4.

Cheirolcpis.

Saurojms.
....

Palceonkcus.

Lepkhtus.

it appears to me to be impossible to mark out fixed
between these groups, which are artificial rather than
natural.
It has also been proposed to divide the Eugano'idei
into " monostichi " and " distichi," accordino; to the sinsrle
or double arrangement of the scales bordering the fins
but

But

limits

;

we

are

still

destitute of sufficient information to enable us to

adopt this classification, even

if it

has an actual foundation in

nature.

Eveiy one knows

that there is a difference of epoch between
Eugano'idei called " heterocercal" and tliose called " homocereal," or, better, " simorrhachal ;" but the line of demarcation is not so clearly drawn as has been supposed.
As early
as the Permian system there are species (refeiTed to the genus
Palceoniscus) which are only semiheterocercal, whilst in the
Lias we may still find absolutely heterocercal genera {Oxygnathus, CosmoJejns).
In general, however, an evident progress from the heterocercal to the so-called homocercal or fanlike tail may be observed running parallel to the progress of
geological epochs.
similar progress is marked also, although perhaps less distinctly, in the structure of the vertebral
column. No Lepidosteid presents true biconcave vertebral
bodies except in the living Lepidostei^ we find either a naked
nofocJwrd without any trace of vertebral bodies, the apophyses
of the vertebrae, the interapophysial bones, the scapular arch,
the fin-rays, &c. being at the same time well developed and
ossified; or semiverfebrcp^ that is to say, superficial plates, derived from the neurapophyses and ha3mapophyses, covering
the notochord completely or partially, and frequently, by
touching or covering each other, simulating false vertebrte
or, lastly, these plates
becoming amalgamated, so-called
anmdar vertehro'j differing, however, from the true vertebrje
of fishes by their smooth surface and their bony interior enclosing the notocliord, almost completely developed.
The
reader who may Avish to have more ample information upon
this subject I recommend to consult especially the works of
tlie

A

:

MM.
II,

Heckel and Wagner.
Second

series.

— The

Lpj^idoj^leuridce or

Pycnodontes are

—
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characterized by peculiar dermal ribs * which
protected their sides, at least on the anterior part of the body,
and which held suspended the scales, which are sometimes
very delicate, and are rhomboidal, and not articulated, but
interlocking in a very peculiar manner.
Generally there
is also something very characteristic in the form of the
body, which enables us at once to distinguish this wellmarked and very remarkable extinct type. If we knew only
its most recent representatives, we might doubt as to their
true position in the system, so widely do they depart from the
Euganoid type but there is an uninterrupted series, leading
directly from the Eocene Pycnodonts to the Palaeozoic Platysomiy which no one has ever thought of excluding from the
Ganoidei, and showing evidently the filiation of all these
creatures. It is a peculiar branch which separated during the
Carboniferous period from the common trunk of the Ganoids,
and continued in the course of time to depart more and more
from its starting-point, to become developed in a more and
more perfect manner, and to spread out into a multitude of
well-marked genera, until it reached the term of its existence
dui'ing the Eocene period.
The classification of the Leindopleuridce will reproduce before us the image of this zoological
progress
a. The Paleozoic Leindopleuridce or Platysomii, with the
scaling of the body and the dermal ribs completely developed, with fulcral scales bordering the fins, with a naked
notochord, and semivertebraj but slightly or not at all
developed, &c.
Platysomiis and allied genera belong to the
Carboniferous and Permian formations.
h. The Liassic Pleurohindidw differ from the Stylodont
Platysomii only by their well-marked homocerceity.
c. The true Pycnodontes of the Jurassic, Cretaceous, and
Tertiary periods are also homocercal, but the fulcral scales
are wanting the semivertebraj are more or less perfectly
developed. Their very characteristic and diversified dentition
especially

;

:

;

furnishes excellent generic characters.
«. The Mesozoic Pycnodonts had the notochord partly naked,
The
the development of the semivertebrre being less perfect.
dermal ribs in some formed a trelliswork all over the body
as in the preceding, in the others only on the anterior part, as
in the following.
* I liave liere followed the opinions of M. Heckel with regard to this
part of their organization. According to Sir P. Egerton, these dermal
In the
ribs are only the anterior and thickened portion of the scales.
question of classification, with which we are here occupied, this difference is of little importance the character is persistent, even if the mode
in which it has been expressed should prove to be false.
;

Ann.

& Mag.

N. Hist. Scr.

4.

Vol.y'u.

24

—
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fl. The Neozoic (Eocene*) Pyc7wdonts had the seralvertebra?
developed, and consequently covering the notochord entirely ;
the dei-mal ribs, which are sometimes delicate and complicated, never occupied more than the thoracic portion of the bodj.

—

Third series. The Gano'idei Crossojpteri or Polypterepresented in the present day by the genera PoJypterus
and Galamoiclitliys. The principal characters common to
these and their ancient representatives of the Devonian system are the following
1, the absence of rays in the branchiostegal membrane, which are represented here only by two
gular plates ; 2, the very characteristic structure of the paired
fins, which are formed of a scaly stem, often of great length,
and bordered on each side with rays like a fringe 3, the verybackward position of the ventral fins ; 4, the absence of the
so-called fulcral scales ; 5, the diphyocercal or approximately
heterocercal form of the tail, which is never fan-like.
The true Polypteridcn of the existing period are the direct
representatives of the Pala?ozoici?Z'0??z/)o^Z^}:'^en (Devonian and
Carboniferous) with ossified, rhomboidal, and articulated scales
like those of the Lepidostei and Polypterij with a diphyocercal
or slightly heterocercal tail, with a double dorsal fin thrown
far back, with the base of the vertical fins scaly, &c.
The
principal character which separates them from the Polypteridm
therefore consists in the double dorsal placed far back. These
are the genera Osteolepis^ Diplopterus^ Megalichthys (with
smooth scales), Glyptolcemus and Glypdopomus (with the scales
and bones of the head sculptured).
The contemporaneous Cyclodipteridce present exactly the
same assemblage of characters, with one single exception
that of the scales these are ossified and enamelled, indeed,
and sometimes even thick and smooth or sculptured, as in the
preceding; but in place of the form, relative position, and
articulation common to the Eiiyano'idei, Pliomhodipteridce^ and
Polypteridce^ we find here the rounded cycloid form and the
imbricated superposition of the ordinary Teleostei. As among
the lihomhodipteridce, there are among the Cyclodipteridce a
smooth division {Ctejiodus, Dijiterus)^ and another with the
cranium and scales sculptured {Glyptolepis^ Holoptycliius^
III.

ridce^

:

—

;

:

Gyroptycliius^ &c.).
In a certain number, at least, of these Dipteridce^ whether
if not in all, the vertebral column
already possessed apparently a degree of development little, if
at all, inferior to that of the Polypteri of the present day ; in

rhomboidal or cycloid,

A

•
single species of this tribe is obtained from the Cretaceous formaF"or further details concerning the true Pycnodonts,
tion of Lebanon.
their structure and classification, the reader will consult especially the
celebrated works of the late M. Ileckel.
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other allied genera, such as Plianeroi^leuron^ a Devonian genus
differing from the Cyclodipteri by its undivided dorsal fin
occupying the posterior half of the hack, a naked notochord is
combined with ossified ribs, apophyses, and rays, as in the
ancient Lepidosteidre and Lejndojileuridai.
The great extent of time which separates the Pala30zoic
Dipteridce from the living Polypteridie is filled up in part by
the remarkable group of the Coelacanthi, presenting a very
peculiar combination of unique zoological and anatomical
characters (for example, the structure of the tail, the peculiar
interspinals of the anal fin and of the two dorsals, the ossified
swimming-bladder, &c.), with less anomalous featm-es borrowed from the other Gano'idei Grossopteri (such as the gular
plates, the fringe-like paired fins, the scaly base of the vertical
fins, the duplicity of the dorsal, &c.).
This group originated
in the Carboniferous period, and maintained itself with rare
persistence of type throughout all geological periods down to
the Cretaceous, when it became extinct.
But as I can refer
the reader to the admirable works of Prof. Huxley, to whom
belongs the inestimable merit of having so perfectly seized
and so admirably developed the relations of the different types
belonging to the great polymorphic series of the Gano'idei
Grossopteri^ I shall abstain from speaking of them at greater
length, so as to abridge this summary as much as possible.
Here concludes the representation of the true Ganoids^ as to
the nature of which there is no doubt, thanks to our method
of synthesis. But what is to be done with all the other types
which have been referred to the Ganoids by a greater or less
number of authors ? I will not speak here of the Siluro'ideiy
which are true Physostome Teleosteans, nor of the Lophohranchii and Plectognathi, belonging to the suborder of Aphysostome Teleosteans, nor of the Dercetiformes or Hoplopleuridw^
a very remarkable tribe characteristic of the Cretaceous period,
if we omit the Triassic genera Belonorhynchus and
IchthyorliynchuSy the place of which in the system is uncertain
(perhaps they ought to be arranged among the Aphysostomi) ,
but which have no relationship to the Gano'idei. But I must
express a more decided opinion upon the other types generally
regarded as Ganoids namely, the Lepidosirens^ the Sturgeons^
the Amiidce, the Jurassic Teleostei, the Acantliodei^ and the
types to which I have not yet
so-called cuirassed Ganoids
been able to assign a place in the picture of the Ganoids,
seeing that the synthetic method has not yet proved those intimate bonds, those relations of structure, those intermediate
forms in one word, that filiation which alone would allow us
to place them there. Nevertheless we must not deny the possi-.

—

—

—

24*

—
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still

many

may some day

demonstrate to us
it is not
years since naturalists did not hesitate to refuse a place

bility tliat future discoveries

these

and

unknown bonds*; nor must we

forget that

among

the Ganoids to tho. AsjndorhyncM, the CosIacantJn\ and
the FycnodonteSj which we noAV arrange without hesitation
among the undoubted Ganoids.
a. In the tirst place, the Le-pidosirens or Protopteri^ classed
by some writers of incontestable authority with the Ganoids,
but most frequently regarded as forming a peculiar subclass
[Dipyioi)j will form, in my opinion, only an aberrant tribe or

a suborder of the Physostome Teleosteans, to be placed in the
immediate vicinity of the Ganoids and particularly of the
Crossopteri (Phaneropleuron^ for example).
h. Then the Sturgeons are also Physostome Teleosteans,
which should be arranged as near as possible to the Chondrosfei, between the latter and the Ganoidei, with which,
however, they must not be united f.
c. The Amice approach the Ganoids and Chondrosteans by
a number of remarkable anatomical peculiarities
but we
should not be more justified in classing Anna with the Ganoids
than in arranging the Sturgeons among the Selachia. It is a
special type, belonging to the true Physostome Teleosteans,
leading towards the Ganoids, but not attaching itself to them.
Moreover the removal of this group from the suborder Ganoidei will but slightly modify the palasichthyological system,
as it includes only a small number of forms {Xotieus,
Cycluncs, Amtojysis), which perhaps ought to be united with
;

Amia
d.

itself.

There

Teleostei

is

also

no positive reason

[Leptolepides^ Megaluri^

for arranging the Juncssic

and Catari)

either with

the Amiida3 or with the Ganoidei. If we consult the synthetic
method, it will lead us rather towards the Haleco'ides that is
to say, the Salmons, Herrings, and Clupesoces.
They are
consequently true Physostome Teleosteans, and, with the exception of the Belonorhjnchus &c. of the Trias, the most
Moreover it will be
ancient representatives of this suborder.
impossible to separate the three families above named from
each other those avIio, with the modern pala3ichtliyologists,
Heckel, Wagner, and Pictet, place the Leptolepides among the
true Teleostei, will be obliged likewise to place there the
Megaluri and Caturi, notwithstanding the fulcral scales bordering their fins the filiation of the species, the crossing of

—

;

;

*

At this moment the journals inform us of the discovery
new genus of freshwater iish, intermediate between the

in Australia
Lcpidosirens
[See papers by Dr. Giinther and Messrs. Hanand the I'alajozoic Dipfo-i
cock Sc Atthey in the March Number of tliis Journal. Ed. Ann. Nat. Hist.]
t The affinities of the fossil genus Chondrosteus are perhaps still
doubtful.

of a

!

—

;
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characters will leave them no choice.
The Leptolepides and
Megaluri have the true biconcave vertebrae of the Teleostei
but there is nothing astonishing in the fact that there was
among the most ancient Teleostei a type (the Caturi) with a

more embryonic

spinal

column

—

that

is

to say,

with " annular

vertebrge" or " semi vertebrae."
e. If the Acanthodei should be classed with the Ganoids,
they will undoubtedly form a separate division but I am
rather of the opinion of those authors who regard them as a
special type among the Chondrostei.
The reader will consult
with advantage the excellent exposition of this question given
by Prof. Huxley in 1861. Lastly, whether we regard this
remarkable family as the group of Ganoids most nearly approaching the Selachia, or as the Selachian type nearest to
the Ganoids, is not of much consequence in reality.
f. Finally, with regard to the Placodermi^ I must in the
first place declare that I do not understand why so much stress
has lately been laid upon the profound diversity of tyj)e between the Ceplialaspides on the one hand, and the Coccostei
(with PtericJithys) on the other.
Prof. Huxley regards the
latter as ti'ue Teleostei, and places the Ceplialaspides provisionally with the Sturgeons, at the same time indicating their
analogy with the Siluro'idei. In my opinion, these are all animals of uncertain position, " incertce sedis,^^ the true affinities of
which still remain to be discovered. If we are still to persist
in regarding them as " cuirassed Ganoidsj^ it will be necessary to establish for them a special division (fouith or third)
in the suborder of Ganoids.
If it is absolutely necessary to
TVhat^ then J is a Ganoid?
give a definition, it must be formulated nearly as follows
Every fish (abdominal, malacopterygian, physostome) icith
osseous scales, articulated (as in the Lepidostei) or interlocked
(in the manner of the Pycnodonts), or with gular plates injjlace
of the hraachiostegal rays, and with the paired fins f-inged and
scaly {a.s. ill ih.& PolyiJteri), or lohich combine several of these
;

:

characters, loill he classed among the Ganoids *.
And with
regard to the position and rank which the Ganoids should
occupy in the system, it will be necessary to form with them
a suborder of the Physostome Teleostei, touching upon the
Chondrostei, but separated from these by the Sturgeons, and
surrounded by the Jurassic Teleostei, the Amiida3, and the

* Even if we should prefer to suppress the suborder Ganoidei altogether, and to place the three families Lepidosteidce, LcpidopleHridcs, and
Polypteridce after the SUuri, Characini, Cjiprini, Salinones, and tlae other
physostome families, the term " Ganoid " must still be regarded as a
general denomination for these three families, which are so intimatelyconnected.

—
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338

the

Limits and Classification of the Ganoids.

Tlie table of that portion of the ichthyological
we are here occupied will then present
nearly the following aspect

Protopteri.

system with which

:

Subclass

I.

Teleostei Eleutheroliranchu.

[Osseous Fishes tuithfree hrancMce.)

Order

I.

Physoclistes or Acanthopteri (including the AcanAnacanthini, and Pharyngognathi of Johannes

thopterij

Miiller,

groups which cannot be maintained

these, the Lophohranchii

j

and, besides

and Plectognathi^ which must

be reduced to the rank of simple famibes).
Order II. Physostomi or Malacopteri.
Suborder I. The t}^ical Physostomi (con-esponding to the
Physostomi of Johannes Miiller, with the addition of
the Amiidce and the Leptolepides^ the Megaluri^ and
the Caturi of the Jurassic period).

The Gano'idei.
The Lepidosteidce or Eugano'idei.
Series 2. The Lepidophurid<e or Pycnodontes.
Fam. 1. The Platysomii.
Fam. 2. The Pleurolepidea.
Fam. 3. The true Pycnodontes.
Series 3. The Grossojjteri or Polypteri.
Subseries 1. The GrossopteriUhomhiferi.
Fam. 1. The Polypteri.
Fam. 2. The Rhomhodipteri.
Subseries 2. The Grossopteri Gyclo'idei.
Fam. 1. The CyclodipAeri.
Fam. 2. The Phaneropleuri.
Fam. 3. The Goelacanthi.
Suborder III. The Lepidosirens or Protopteri.
Suborder IV. The Sturgeons or Acipenseridce.
Suborder

II.

Series 1.

Subclass II. Ghondrostei Desmohranchii.
{Cartilaginous Fishes loith fixed hranchice).

Order III. Selachii.
Suborder 1. The Acanthodei.
Suborder 2. The Pleuracanthii.
Suborder 3. The Ghimoirii.
Suborder 4. The Sharks.
Suborder 5. The Rays.
Order IV. The GycJostomi.
Order V. The Branchiostomi.
Incertce sedis.

Order VI. The Placodermi {Gephalaspis &c.).

;
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certainly too short
opinions,

to the justice of

my

but may perhaps suffice to give an idea of them, I will add
one or two words namely, that my memoir is illusti-ated with
fom-teen woodcuts representing the figures, in part restored, of
the principal types of the pala^ichthyological system, and also

—

that the ichthyological table annexed to it, when compared
with that in the great work of Prof. Agassiz, will furnish the
means of seizing at a glance the principal progress made in

palseichthyology from 1843 to 1869.

XLII.

— On

a new Species of Lemur fi'om, Madagascar^ and
Changes of Lemur macaco, Linn.
By Dr. J. E.
Gray, F.R.S. &c.
on

the

Prosimia

Fur woolly,

rujipes^ n. sp.

thick, dark rufous

brown, with a golden gloss
the sides of the head and cheeks,
the hand and arm, and the feet and the sides to the under part
of the body bright bay.
Tail nearly black, rather longer than
the head and body. Male with the middle of the throat greyish
face with short blackish hair. Female similar above, but with
the chin, throat, and front half of the under part of the body
reddish grey the face and edge of the under jaw covered with
blackish hairs.
Hah. Madagascar (Mr. Crossley). B.M.
from the

tips of the hairs

;

;

With these two Lemurs were received a series of Varecia
varia and V. rubra^ showing that they are one species, extremely variable in colour but, as far as I have observed, the
head, the underside of the body, limbs, the feet, and tail are
black, the back of the neck and the base of the tail are always
white, while the colom* of the back varies from dark red-brown
through all gradations to pui'e white. In most specimens the
shoulders, the sides of the chest, and the outside of the thighs,
are the same colour as the back
but in one specimen these
parts are deep black like the underside of the body.
I might
have been inclined to consider this variety to be a distinct
species, as I believe it has been considered {Lemur macaco^
Linn.) but one of the nearly white specimens has the base of
the white hair of these parts black and partly showing through
the white fur, and tlie white hairs of all parts of the body
have a black base.
This series shows that Lemur macaco and Lemur ruhev and
niger of Geoffroy are one species.
;

;

;

—
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Mr. J. Gould on a new Species of

the

Family

Pittidse.

Lemur macaco presents three distinct varieties, which gradually pass into each other.
1. Lemur macaco, Linn. White,
with the shoulders and front of the thighs black the size of
the black patches varies in different individuals when they
cover the greater part of the body, it is L. suhcinctus of A.
Smith and when they unite together, abolishing the white,
they are Lemur niger. 2. White, yellow, or red ; the shoulders and front of the thighs like the rest of the back. The red
variety is called L. rufus by Geoffroy.
The 3rd variety is
described as pure white ; but this we have not got.
I believe the variously coloui'ed specimens are all males,
showing a great mutability in tliat sex. On the other hand,
all the females that I have hithei-to seen are of one colour,
brown, with white whiskers Lemur leucomystax, Bartlett.
;

:

;

XLIII.

Description of a new Species of the Family Pittida2,

By John Gould,

F.R.S. &c:

Pitta [PhoBnicocichla) arquata, Gould.

Forehead, lores, and throat reddish buif ; crown, nape, and
breast rich rusty red over (but posterior to) the eye a lovely
a broken tooth-like bar
stripe of blue, as in Pitta gran-atina
of the same beautiful hue across the breast, separating the
rich rusty red of the chest from the deep scarlet of the abdomen ; upper surface of the body and scapularies brownish
;

;

olive-green primaries and secondaries brown, tinged witli
;
the secondaries are also tipped with splendid blue, but
not so conspicuously as in P. granatina ; tail blue, tinged with
olive ; legs and bill black.
Total length 6 inches bill 1, wing 3^, tail 1^, tarsi 1|.
;

green

;

Hah. Borneo.
Remark. Tliis new species is somewhat allied to the Pitta
granatina of Temminck and the Pitta concinna of Eyton. If
there be any difference in size, it is perhaps a trifle smaller
than either of those species, but is at once distinguished from
both by its very remarkable colouring, which in some respects
resembles that of tlie Pitta erythrogastra of Temminck.
The specimen above described is sui:)posed, with some probability, to be a female; if so, the male, when discovered,
will prove to be a still more lovely bird.

;
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Myology of the Chimpanzee and

Bj Alexander Macalistek,

Professor of Zoology and Director of the
sity of Dublin.

Museum, Univer-

A

YOUNG female Chimpanzee was purchased by the Rev. Dr.
Haughton for the Dublin Zoological Gardens during the past
year she was in feeble health, and after a short time died
and a very careful dissection of her body was made by Dr.
Haughton and myself. As this species has been frequently
dissected, and as records of its anatomy have been published
by Vrolik (E,echerches d'Anat. Comparee sur le Chimpanse,
;

Wyman

1841, Amsterdam), Prof. Jeffrys
(Proc. Boston Soc.
of Nat. Hist. Nov. 21, 1855, vol. v.), Burt G. Wilder (Boston
Journ. of Nat. Hist. 1862, vol. vii. No. 3. p. 352), Prof. Huxley
(Med. Times
Gazette, 1864, p. 429), Prof. Humphry (Journ.

Anat.

&
& Phys. 1867,

vol. i. p. 254), there is no
structural points in which

necessity to
dissection
agrees with those already published.
I will content myself
with noticing such points as either have escaped the attention
of these authors, or in which the animal dissected by us differed from those previously examined.
The poor creature was suffering from an extensive necrosis
of the lower jaw ; and this prevented us from observing the
natural arrangement of the parts in this locality.
The occipito-frontalis was very thin and weak. Wilder
found the fleshy fibres seemingly to meet at the vertex, both
from the occipital and frontal bellies this I did not notice,
but found it arranged as in man.
This is interesting for I
have elsewhere recorded the occurrence of a continuity of the
occipital and frontal bellies of this muscle as a rare anomaly
The occipital belly was thicker than the frontal. I
in man.
have found an occipito-frontal in every quadruman which I
have dissected. In the Orang, Tyson and Traill state that
they could not find it but Prof. Owen traced it distinctly in
The commonest form of occipito-frontalis in
this animal.
Quadrumana, I think, is that described by Dr. Wilder ; for I
have found it in Ateles paniscus^ Macacus cynomolguSj Cehus
refer to

any of the

my

;

;

;

capucinus, Cercojnthecus sabceus^ Cynocephalus porcarius and

hamadryas.

The retrahens aurem was split into two in the manner that
most commonly occurs in man and it received a slip from the
trausversus nuchse, which arose as usual from the middle line
of the occipital bone, and passed outwards, overlying the trapezius
it crossed the occipital artery and occipitalis-minor
This muscle was found by Prof. Franz E. Schultze,
nerve.
5

;

342

Prof.

A. Macalister on

the

Myology of

of Rosto'ck, as a human muscle, and has not been noticed before in this animal.
Wilder found the retrahens aurem with
its upper border touching the occipito-frontalis.
The atollens aurem was very weak and indistinct, not nearly
so large as the muscle which Wilder found over the parietal
and frontal bones.
The attrahens aurem I could not distinguish ; but it was
found by Wilder as a slip parallel to the anterior border of the
occipito-frontalis.
The lobe of the ear was veiy short.
Of facial muscles the orbicularis palpebrarum was extremely
indistinct and weak, but seemed to consist of orbital, ciliary,
triangular dilatateur supeand subtarsal portions (Moll.).
rieur (Bourjut St.-Hilaire) was present ; but the tensor tarsi
(Duvernoy and Homer) was scarcely detectable ; and the valvula superior of the nasal duct was very weak and imperfect.
The corrugator supercilii was inseparable from the orbicularis
palpebrarum, as described by Fabricius in man this, indeed,
is the commonest arrangement among the Primates, as in
Troglodytes, Macacus, Cercopitliecus, Hapale, Cynoceplialus^
Ateles, Mycetes, Cebus, and Cercocebus this is the an-ange-

A

:

ment.

The pyi-amidalis nasi was absent. The compressor nasi
was represented by a little cellular tissue. In a Bushwoman,
Messrs. Murie and Flower describe it as " distinct, though
generally extremely rudimentary in
The zygovol. i. p. 196).
matics were inseparably united not an uncommon hmnan
slip from the levator labii superioris took origin
anomaly.
from the lower border of the tendo palpebrarum ; otherwise
this muscle could not be divided into two parts.
The other facial muscles were destroyed by the disease.

scanty of fibres."

It

Quadrumana (Joum.

is

Anatomy,

of

—

A

The orbital muscles showed nothing abnormal.
The platysma has been described by Vrolik.

I have foimd
muscle only in rudiment in other Quadi'umana but in
There was not
the Chimpanzee it is developed as in man.

this

;

any other portion of the panniculus carnosus developed, as
Dr. Wilder very accurately obserA^es.
The sterno- and cleido-mastoids were separable and related
to each other as in man, the former being the larger of the two
this is noticed by Wilder, but
in the proportion of 1 9 to 4
the proportion is not given by him. In the Gorilla, Duvernoy
;

states that the cleido- exceeds the sterno-mastoid, but Prof.

Wyman

found it not so however, the stemo-mastoid is much
the smaller in Cercopithecus, and the two are inseparable ; it
is still smaller but ])resent in Macacufi [rhesus, sinicus, tiemestrinus, and cynomolgus) and Inuus sylvauus Vrolik states that
;

:

the
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absent in the latter genus (Cyclopaidia of Anatomy and
Physiology, art. "Quadi-umana," vol. iv. p. 203). The spinal
accessory nerve pierces the muscle in the Chimpanzee as in
man. The omo-hyoid is extremely feeble, but biventral, and,
as usual, scapular in origin
Vrolik states that it is absent in
Inuus and Cynocephalus but I have found it in the Inuus and
in Macacus cynomohjuSy as well as in Cynocephalus porcarius
and hamadryas. Inscriptiones tendineas cross the bellies of
the sterno-hyoid and thyroid muscles, which are otherwise as

it is

;

;

in

man.

Of the laryngeal muscles none were far removed from the
human type. No trace of the muscle described by Eschricht
in the Hylohates alhifrons (Archiv fur Anat. 1834, p. 218) was
No kerato-cricoid, triticeo-glossal, or other of the

present.

cm'ious aberrant fascicles so frequently found in the neighbourhood of the human larynx could be seen, except a small keratoarytenoid muscle on the left side this muscle is described as
an anomaly in man by Professor Gruber, under the appellation
:

" Schildknorpelhorn-Giessbeckenknorpelsmuskel."
Digastric. I did not notice a splitting of its broad anterior
belly, as described by Wilder ; but that such should be the
case is what one might expect from the analogy of other
Quadrumana the anterior belly is split in some Cercopitheci ;
and in the Macacus rhesus^ cynomolgus^ and nemestrinus
the mesial tendon is prolonged from one side to the other
above the hyoid bone
this I have found the commonest
arrangement in Quadrumana. The thyro-hyoid, genio-hyoid,
and other lower-jaw muscles were matted together by the
products of the inflammation of the lower jaw, and were consequently undistinguishable.
The muscles of the back were carefully dissected, and exhibited the following points
The trapezius extended down to
about the tenth dorsal sjDine^ and overlapped the latissimus
dorsi, but was very thin and indistinct at this part.
Wilder
found it to be apparently continuous with the latissimus dorsi j
and Vrolik notices the same. Duvernoy found it an'anged in
the Gorilla as I have above described in the Chimpanzee ; and
I found the same arrangement in an undetermined species of
Macacus ; in general, however, in the lower monkeys the inferior part of the trapezius is with difficulty separable from
the latissimus dorsi, as it becomes thinned and gradually lost
below. The human character of the rhomboidei (being without the occipital slip) has been noticed by the various authors
whose dissections have been published ; the major and minor
portions are scarcely divisible, as very often occurs in man.
The levator anguli scapulae is also peculiar for its possessing
:

:

:

—
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magnus

— a condition whicli

is

The quadrnmanous
the lower monkeys.
levator clavicul^e (omo-atlantic) was veiy weak, but present
as
it only weighed -^-^ of an ounce avoirdupois on each side
I have elsewhere described, this is a rare human anomaly.
The serratus magnus was divisible into three parts, as in
very constant in

all

5

:

man
men

Dr. Wilder found it only cleft into two in his specithe upper was attached to the first, second, and third
ribs, the second to the fourth and fifth, and the lower to all
the ribs between the fifth and twelfth (eleventh,Wilder,p.356).
The latissimus dorsi detached from its border a dorsi epitrochlear, which was short and ended in a fascia in the middle
third of the arm, shorter than its corresponding part in most
other Quadrumana, and proportionally feebler. The occurrence
of this muscle as an anomaly in man has been noticed by
Bergmann, and more recently by the late Professor Halbertsma
(under the name anconeus quintus). It only weighed -^ of
;

:

an ounce.

The

splenius capitis was quite distinct from the splenius
its origin extended from the fourth to the seventh
the splenius colli arose from the spines of
cervical vertebrae
the last cervical and the six upper dorsal vertebrge, and was inThe
serted into the four upper cervical transverse processes.
division between these muscles is seldom so well marked in
colli,

and

:

Quadrumana.

The
ribs,

serratus posticus superior passed over the upper pair of
The
into the third, fourth, and fifth.

and was inserted

sen-atus posticus inferior is larger, but thinner, and attached to
The trachelo-mastoid is digastric, and
the lowest five ribs.
extends from the transverse processes of the uppermost pair
its insertion is as
of dorsal and lower two cervical vertebra
usual. Beneath it is a second, deeper trachelo-mastoid, perfectly separate, which arises from the transverse processes of
the second, third, and fourth cervical vertebrae, and is inserted
I have not found this second
underneath the last muscle.
trachelo-mastoid in any other quadruman.
The deeper spinal muscles resemble those of man in all
;

respects.

great pectoral was anthropoid, not segmented as deby Sandifort in the Orang, its clavicular and sternal
the former occupied
fibres being inseparable at the insertion
the muscle gave rise to a tendon which was
half the clavicle
There was no pectoralis quartus, a
split into two laminae.
muscle so commonly existing in other of the lower Primates.
The pectoralis minor did not extend beyond the coracoid pro-

The

scribed

;

;

cess, in

which respect

it

differed

from the corresponding muscle

the
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in the specimen described by Prof. Hnmplny [he. cit. p. 266),
as in his case it crossed tlie process to the great tuberosity of

the humerus.
In Dr. Wilder' s specimen it was inserted into
the coracoid on the left and into the humerus on the right.
Prof. Humphry remarks that this is the most common qua-

drumanous arrangement but though this is quite true as
regards the humeral or capsular insertion of the pectoralis
minor, yet it is, in my experience, far from common to find a
lesser pectoral in monkeys crossing the coracoid process.
I
I have found the lesser pectoral thus inserted either into the
greater tuberosity or the capsular ligament in Macacus 7-hesus,
cynomolgus^ sinicus.^ nemestrinus^ Inuus sylvanus^ Cercopitliecus ruber and sahanis^ CoJohus, Cehus apeUa and cajnicimis,
Cercocehus fuUginosuSj Cynocephalus porcarius and others.
Above the lesser pectoral on the left side was a small muscle,
somewhat similar to a remarkable human anomaly described
by Prof. Gruber, of St. Petersburg, the tensor semivaginge
humero-scapularis it arose from the cartilages of the third
and fourth ribs, and, passing outwards over the tendon of the
lesser pectoral, was inserted into the capsule of the shoulder,
under cover of the deltoid. In the Gorilla, Prof. Duvernoy
found a second lower part of the lesser pectoral inserted into
the short head of the biceps
and the same was seen by Prof.
Wyman, No such arrangement existed in our Chimpanzee
the little tensor above described seemed at first sight like
a second lesser pectoral ; but its insertion was superficial to
the seat of the normal attachment of a prolonged lesser pectoral tendon, if such had been present.
The subclavius was
normal, and the costo-coracoid membrane overlying it was, as
usual, split by the pectoralis-minor tendon at its outer end.
;

^

;

;

:

This is an extremely common human arrangement.
The
ligaments of the shoulder-joint are very like those of man,
but all the accessory ligaments are weak this is not the case
in all monkeys ; for I have found both the gleno-humeral
ligament (Flood's) and the inferior ligament of Humphry veiy
strong and cord-like in Cercopitliecus ruber.
(A specimen
showing these I have placed in the Museum of the Royal
College of Surgeons, Dublin.)
very slight rudiment of a coraco-brachialis brevis was
present, a muscle which has not been noticed by Wilder, but
was seen by Vrolik the rest of this muscle was split by the
musculo-cutaneous nerve, and extended down rather further
than usual on the arm. The coraco-brachialis brevis I have
found in all the Quadrumana which I have dissected, either
as a tendinous or muscular slip ; it seems much more constant
in them than in man.
:

A

;

;

346

Prof.

A. Macalister on

the

Myology of

The three scalenes were normal, not extending downward
on the thorax beyond the second rib, as in man, and thus
differing from the arrangement seen in almost all the lower
monkeys. There is no rectus sternalis, nor supracostalis, nor
was the rectus abdominis prolonged upwards on the thorax.
The deltoid was normal, not continuous with the triceps and
brachialis as it was in Prof. Humphry's animal [l. c. p. 264).
The supraspinatus was to the infraspinatus as 10 to 15, the
teres minor was one-fifth the size of the infraspinatus, and the
subscapularis was nearly equal to the sum of the two spinati.
There was no subscapularis secundus or subscapulo-humeral
separate but a fleshy lower slip of the subscapularis seemed
to represent it. The biceps and brachialis anticus were normal,
and the two humeral heads of the triceps were with difficulty
separated.
The anconeus was small, and there was no anco;

neus epitrochlearis. The supinator longus did not arise as
high as it did in Dr. Wilder' s specimen, but its tendon was
attached to the lower fourth of the radius.
There was no
coronoid origin of the pronator teres.
The palmaris longus
arose tendinously, and equalled the pronator teres in size.
Traill failed to find it on one occasion
but all other authors describe it.
The radial and ulnar flexors of the carpus
were nearly equal, the radial on the left side being slightly
larger than the ulnar, but they were both equal on the right
this was not the case in Wilder's animal {Joe. cit. p. 363).
The flexor sublimis was three-eighths of the flexor profundus
in weight, and had no radial origin
this has been remarked
before it had fom* tendons, as usual.
Mr. Moore found, in
the right arm of the Chimpanzee which he dissected, that the
ring-finger received two tendons, and the little finger none
but in the left arm Dr. Wilder found it as in ours (Wilder,
he. cit. p. 365).
The flexor profundus et pollicis was a single muscle sending
off five tendons to the four fingers and thumb ; these all arose
side by side, and the indicio-polliceal part was not separate as
Wilder found it, or as Duvernoy saw it in the Gorilla nor
did the polliceal tendon cross the others, as it did in Prof.
Humphry's specimen. This polliceal tendon seems thus to
vary remarkably in its position and course. Vrolik found it
with no tendon to the thumb. Humphry found it in one
Chimpanzee as a slender tendon arising from the palmar
fascia and going to the last phalanx of the thumb, and in another as a long thin tendon from the ulnar side of the flexor
profundus {I. c. p. 267). Wyman found it as in ours and
Wilder found it conjoined with the flexor profundus indicis.
The pronator quadratus was very small and thin, but occu;

;

:

;

;
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pied the lower third of tlie radius, and was exceedingly weak.
The radial extensors of the carpus were separate and nearly
equal ; and the short supinator was very large, equal to the
combined round and square pronators in weight the posterior
interosseous nerve pierced it as usual.
Neither the tensor
ligamenti annularis anterior nor posterior (Gruber and Cru;

veilhier)

was

present.

The

extensor digitorum longus sent single tendons to the
second, third, fourth, and fifth fingers, and was not divisible
i^adily, as was the case in Wilder's animal.
This author,
Vrolik, and Moore describe the absence of the little-finger
tendon of this muscle.
The extensor minimi digiti went to the fifth finger alone,
by a single tendon. The extensor carpi ulnaris was only half
the size of either of the radial extensors, and had a distinct
ulnaris-quinti tendon prolonged onwards to the first phalanx
of the little finger. The indicator sent a tendon to the middle
finger, and arose as usual ; in Wilder's specimen it only supplied the index, and arose a little lower than usual.
Prof.
Humphry found the middle-finger slip in his animal {Joe. cit.
p. 267).

The

thumb agreed
Humphry, except that

exactly with those dethe first of his muscles
went to the scaphoid and metacarpal bones, whereas in ours it
ended in the trapezium the second was, as he describes,
attached to the metacarpal bone, and the third to the last phalanx of the thumb the second of these was in size equal to
Vrolik, Wilder, and
the sum of the other two.
have
found the same arrangement.The lumbricales were like those of man and the fourth
arose from its proper tendon, not as in Wilder's specimen.
The abductor was
All the thumb-muscles were as in man.
not split into Sommerring's slips ; and the flexor brevis did
not extend beyond the first phalanx, as Humphry found in
The interossei were also arranged on the
his specimen.
human type these muscles, though usually regular, are not
always absolutely constant in this mode of arrangement in
Quadrumana. Thus the disposition in Ateles fidiginosus (in
which the thumb is only represented by a rudimentary metacarpal bone little more than half the length of the second
Of palmar interossei there are,
metacarpal) is as follows
1st, a normal first palmar, from the second metacarpal to the
index finger; 2ndly, a thin sujjerficial palmar interosseus
arising from the front of the third and fourth metacarpal bones,
and inserted into the ulnar side of the first phalanx of the
index finger this muscle looks like an adductor pollicis with
scribed

extensors of the

by

Prof.

;

;

Wyman

;

;

:

;

—

;
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two other palmar

interossei are

normal.
To the metacarpal bone of the pollex two small
muscles are attached, one on the ulnar and one on the radial
side, both springing from the second row of the carpus
the
inner of these may either be an interosseus primus volaris or
a flexor; the outer is evidently the adductor*.
The flexor
tendons in the Chimpanzee were not so conti-acted as those in
Wilder'.s Chimpanzee, and they permitted the perfect exten;

sion of the fingers.

—

The muscles of the hinder limb were as follows
Gluten*
maximus and tensor vaginae femoris forming one thin expan:

sion, quadrilateral in shape, but with the femoral side prolonged it equalled the gluteus medius in weight. Of all the
muscles in the body this is perhaps the least anthropoid in
appearance. Prof. Humphry found the tensor vaginee femoris
separate but AVilder found them continuous, and describes
the latter part as being larger than in man, while the lowest
portion was also thick and strong.
All agree in having seen
this muscle extend along the entire of the back of the femur.
It was not in our specimen continuous with the popliteus or
external gastrocnemius, as found by Prof. Humphry.
The
gluteus medius, though wide, was only half the weight of the
gluteus minimus, instead of being the largest of the three
glutei, as it was in Dr. Wilder's Chimpanzee (/. c. p. 369)
the latter muscle did not arise from the coccyx
a point about
which Dr. Wilder was not certain. The gluteus quartus or
scansorius was one-fifth the size of the gluteus medius it has
been found by Traill, Wilder, and Wyman, but was not found
;

;

—

;

;

in Prof.

Humphry's specimens. The pyriformis was

perfectly
the gemelli were joined to the internal obturator,
which was to the external obturator in the proportion of 6 to 5
the quadratus femoris was also present, and about half the
size of the external obturator.
The psoas pai-vus was present on both sides, and was oneit was not found
thirteenth the size of the psoadiliac muscle
The psoas magnus and
by Vrolik, Wilder, or Wyman.
iliacus are inseparable, and the anterior crural nerve lies on
The pectineus was distinctly
the inner side of both muscles.
the three adductors also could be without any
bilaminar
laceration separated, and they were developed in the following
pectineus, adductors longus and brevis nearly
proportions
equal adductor magnus nearly twice their combined weights.

separate

;

;

;

:

—

;

* In the forearm of this specimen of Ateles fuliginosvs I found a tendinous slip passing from the middle of the tendon of the flexor carpi radialis
and running inwards to join the tendon of the palmaris longTis, just as the
last-named joined the apex of the palmar fascia.
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The

sartorius is long, but normal; the rectus has but its straight
single origin ; and the parts of the quadriceps are thus related:
vastus externus
13, rectus
5, and the combined

—

=

=

vastus internus and crureus =14.
There is no subcrureus.
The biceps is arranged as in man. The semitendinosus presented its usual inscription; and the semimembranosus was, as
described by Prof. Humphry, quite separate from the fascia.
These hamstrings are developed in the following proportions
biceps ischiaticus
2, femoralis
6, semimembranosus
The femoral biceps nearly
2^.
1^, semitendinosus
equals the vastus externus, and the ischiatic equals the rectus
the gracilis is larger than the semitendinosus. Altogether the
flexors of the knee by weight are to the extensors as 150 to
100.
The popliteus was small, and had no sesamoid nodule in its
tendon, thereby agreeing with Wilder's and differing from
Vrolik's specimen.
Traill did not find it present.
The gastrocnemius internus was to the externus as 8 to 5 ; they were
separate as far as the tendon ; they were not quite fleshy to
the heel, as Wilder found them.
There was no tibial head of
the sol^eus ; but the fibular origin of this muscle was very large.
Prof. Humphry found in one Chimpanzee that it was reduced
to a small musculo-tendinous slip from the head of the fibula
and the same is described by Prof. Huxley {L c. p. 429). The
former author found a distinct tibial head to the solteus in a
:

—

=

=
=

=

Chimpanzee. The plantaris was extremely fine and its tendon was inserted separately into the os calcis on the left side
on the right it was absent. This was just the contrary of
the arrangement seen by Wilder, who found the muscle supVrolik also
pressed on the left and present on the right.
found it, and so did Huxley and Humphry, while Traill reports
its

absence.

The

tibialis anticus is double, one tendon being inserted into
the scaphoid and one into the entocuneiform and the metatarsal
bone of the hallux this has been noticed by Vrolik, Wilder,
Humphry, and Wyman. The extensor digitorum sends a
tendon to all the toes, as Wilder found. The peronseus tertius
was absent, as it is in all the Quadrumana, the so-called
in the Howling Monkey being a
perongeus tertius of
The other peronsei were anthropoid. The
peron^eus quinti.
extensor hallucis was normal, as also was the tibialis posticus.
The flexors were as described by the various authors.
In the dissection I carefully sought for the various nerve;

Wyman

arrangements, and found in them few varieties which were
not anthropoid the disposition of the cervical plexus, the
phrenic and vagus nerves were just as in man the anterior
;

;

Ann.
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cniral lay internal to the psoas ; otherwise the branches of the
lumbar and sacral plexuses were not noteworthy. The coccygeal gland was very small, far more indistinct than in the

Macacus rhesus or cynomolgus.

The brachial plexus, however, was arranged upon a type
diverse from the ordinary human method of arrangement.
The method of its branching can be better seen in the hgure
tlian it could be understood from a description.

Brachial plexus of Cliimpanzee.
a,

branch to fourth
e,
i,
/,

muscular

b,

:

posterior thoracic

suprascapular d, anterior tlioracic
h, median
g, external cutaneous
lesser internal cutaneous ; k, internal cutaneous j
/",

;

;

c,

circumflex

;

;

;

musculo-spiral j,
ulnar m, posterior thoracic.

The

;

;

general conclusions which can be drawn from this dis-

—

section are the following
1. The facial muscles and headmuscles in this specimen were even more human than any of
:

The very strong risorius Santoriui
those hitherto described.
noticed by Vrolik may have existed ; but the facial disease
matted together the parts in this locality. 2. The neck- and
laryngeal muscles were in general also far more anthropoid
than pithecoid this is especially true regarding the platysma,
digastrics, omo-hyoid, and the laryngeal muscles, as well as
3. The back -muscles were anthropoid in the
the scaleni.
separateness of the levator anguli scapulae and the seiTatus
magnus, in the non-development of the occipital rhomboid,
but pithecoid in the presence of a dorsi epitrochlear and of a
levator claviculae the other shoulder-muscles were antliropoid.
4. The upper limb-muscles departed from tlie human tyjje in
the absence of a coronoid head of the pronator teres, of a
;

;
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and of a specialized flexor
but the presence of a third thumb-extensor
and the limitation of the extensor minimi digiti to the fifth
finger are tendencies towards the anthropoid disposition of parts.
The small and variable psoas parvus^ the absent pyramiradial origin for the flexor sublimis,

longus

pollicis

;

dalis, are interesting in consideration of the variability of
these parts in man,
5. In the lower limb the most decidedly
pithecoid featui-es are the small size of the gluteus maximus
and its elongated insertion, the position of the semimembra*
nosus, the absence of a tibial head of the sol^eus and of the
peronaeus tertius, and the doubling of the tibialis anticus.

XLY.

— Contrihutions

to the

By Alfeed

Crag-Fauna.
Bell.

Part II.*

Close research in some new sections and excavations that
have been made in the SufFolk-Crag district during the past
autumn and winter has produced some very interesting results*

Upwards of fifty species of shells (some being undescribed)
new to our English Crags, and more than thirty species of
others which occur at different horizons to those known preamply rewarded the
Red-Crag Polyzoa being

viously, have
self,

the

efforts of

my

brothers and

also increased

from

fifteen

to thirty species.

Species marked thus * signify the new additions ; the
others are simply new to the horizon to which they are referred.

C. C, R. C», Norw. C, and Chil. ser. are used as contractions for the Coralline, Red, and Norwich Crags, and the
Chillesford series.

^Balwna

Mammalia.
Ow. The only

emarginata.,
from the C. C.

previously recorded

(now in the Museum of Practical
Geology) was obtained by Col. Alexander, many years
since, and is of another species, probably B. gibhosa^ Ow*
C. C. Orford. Second examples of Castor veterior^ Lamk.
(an incisor), and ZipMus mediilineatus^ Ow., have been
lately obtained by myself in the Red Crag.
cetotolite

Pisces.

No
owing

list

of

Crag

fishes

having been published (probably
fragmentary portions

to the difficulty of identifying the

of the skeleton met with), I offer the following short one,
*

For Part

I.

see Ann.

& Mag.

Nat. Hist. Sept. 1870.

25*
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otolites,

the latter determined

by

Anarrhichas lupus, L. R. C. Waldringfield.
Carcharodon megahdon, Agas. R. C. Waldringfield.
Merlangus 2yoUachiuSjY\Qm. C. C. (common).
virenSy L.

C C.

(veiy rare).
C. C. (veiy rare).
Morrhua crglefinus, L. C. C. (very i-are).
lusca, L.
C. C. (common).
minv.ta, L.
C.C (very rare).
vidgaris, L.

vulgaris,

•

C.C. (common).

Guy.

R. C. Shottisham

(very rare).
Platax Woodu^ardi, Ag. R. & Norw. C.
Raia antiqua, Ag. R.
Norw. C.
sp.
R. C. Walton-Naze and Butley.

&

,

Sharks' teeth (of several genera, Otodus, Lamna, Oxyrhina,
very abundant in the lower division of the Red Crag,
but are scarce in the Coralline Crag, and are generally considered to be derived from the abrasion of older deposits,
chiefly London Clay. I venture to put in a word in favour of
Carcharodon megalodon, Ag., being a native of the Red-Crag
sea.
Its distribution in Miocene times being world-wide, the
British-Museum collection containing examples from Malta,
Bordeaux, Maryland, Aspinwall (Panama), and New Zealand,
it is likely to have lived on for some little time after the Miocene epoch had passed away.
The only sharks' teeth that I have seen in the Coralline
Crag are a species of Lamna (1 sp.) and one of Oxyrhina
(3 sp.), closely resembling 0. xiphodon, Ag., a fossil of the
French and Belgian Miocenes. I have no doubt of the Oxyrhina being an inhabitant of the Coralline-Crag sea.
few
vertebrae resembling the figures given by Agassiz of Platax
«&c.) are

A

Woodwardi

also occur.

Crustacea.
Atehcyclus heterodon, Leach. C. C.
Cancer ptagur us, L. C. & R. C.
Carcina^ mcenas, L. C. C.
Ehalia Bryerii, Leach.
C. C.
^ Gonoplax angidata, Leach. C.C.
Pagurus Bernhardus, L. C. C.
Portunus puher, L. C. C.
(This

list

includes

two or

Prof. Morris's catalogue.)

three that I have extracted from

-
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ECHINODEEMATA.
C, C. Sutton. I have
doubt of the identity of the fossil and recent forms,
the only difference being in the size of the tubercles.
Echinus Woodwai'dti, Desor. E. C. Walton-Naze.
Echinocyamus pusillus^M.\x\\. Chil. ser. Aldeby.
Spatangus regina. Gray. E.. C. Sutton.
TemnecMnus excavatus. S. Wood. R. C. Waldringfield and
Foxhall.
^c^i'».M5 67>A(re?'a?, Miill. (plates only),
little

Annelida.
Serpula triquetra, Lam.
vermicularis

C.

C

Sutton.

C.C. Sutton. R.C, Walton

{xovi^h.YQ.r.).

Naze.
Ellis (smooth var.).

Chil. ser.

Sudbourn.

^Sabellaria conchilega?, 7a.\la.s.
R.C. Sliottisham Creek.
*Sjnrorbis nautiloides, Lam.
C. C. Sutton.
DitrujJa gadus, Mont.
C.
R. C.

&

MOLLUSCA,
(Freshwater.)

Corhicula fluminalisj Mlill.
R, C. Waldringfield.
Faludina2)ar{lis,S.W. R.C. Waldringfield. Figured by
A. Kunth (Zeitschr. d. deutsch. g. G. Berlin, 1865) as P.
diluviana.

Loc. Tcrapelhof, near Berlin.
R.C. Butley.
truncatulus^ Mlill.
R. C. Butley.

Linimea jyalustrisj^lvW.

(Marine.)

CONCHIFEEA.
'^Pecten septemradiatus, Miill.

R. C.

Foxhall.
t, 206.

^Lima squamosa Lam. Encycl. Method,
J

f.

4.

C. C.

Gedgrave.
exilisj

Pinna

Wood, =-L.

injlata^

Lam.

R. C. Walton-Naze.
^ Pectunculus insubricus, Broc. Conch, foss. Subap.
rudis^ L.

t,

IL

f.

10.

C. C. Orford, Sutton.
*
pilosus J Born.
R.C. Waldringfield.
Limoiysis aurita^ Broc.
R. C. Waldringfield,
pygmcea, Phil. In Sept. 1870 I catalogued this species
in the Ann. & Mag. Nat. Hist, from Walton-Naze. I have
since seen it from Waldringfield and Felixstow.
'^Nucula nucleus, var. radiata, Hanley. R. C. Waldringfield.
*iV: {Acila) Lyallii, Baird, Proc. Zool. Soc. Feb. 1863.
The
only specimen I have found is, unfortunately, imperfect in
the hinge ; but the size, form, and peculiarity of sculpture

—
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render the identification of the fossil with the recent shell
an easy matter. A. LyaJlii has been considered a variety
of X, "{JohholdicBj altered by time, distance, and physical
conditions ; but, as the latter shell is a present inhabitant
of the Japanese seas {X. insigm's, Gould, Otia Conchol.
p. 175), there are reasonable grounds for separating the
two into distinct species, the more so as they diifer in
some important particulars from each other. I quote Dr.
Baird's remarks
" This species differs from it (/. e. X. CobboMice) in
being less transversely ovate, in ha\ang the beaks more
prominent, the posterior row in the hinge fewer in number, and in the costatious being stronger in proportion to
the size of the shell, and much fewer in number."
They also differ in the size of the adult shell, in sculptm'e, structure, and tumidity.
For the opportunity of examining the recent shells I have
The fossil
to thank Sir Charles Lyell and Mr, Jeffreys.
X. LyriUii occurs at Butley, and the recent shell in 8-12
:

fathoms at Vancouver's Island,
'"Scacchia elUptica, Scacchi (Philippi,
f.

8).

En. Moll. Sic. t. xiv.
Kellia dliptica of the Mon.
13, does not appear to me to be

The

R. C. Butley.

Crag Moll. vol. ii, 1. 12. f,
the same shell as Scacchi's.
Di-. Weichmann inAstarte graciUsjXloodi (non Miinst,).
fonns me that the English and Gennan shells are not
identical. A. Galeotti, Nyst, corresponds to the Crag species (see

Mon, Crag

Moll.),

Tapes texturata^ Lam.
R. C. Waldringfield,

Donax ptolituSjVoii.

A

double specimen, nearly perfect.

N. C. Walton-Naze, Sutton.
Norw. C. (Sir Charles Ly ell's

Glycirneris angiista^ ^yst.
coll.).

Pandora

incequivalvis , var. ohtusa, Leach.

C. C. Gedgrave.

Gasteopoda.
^ Cancellaria varicosa^ Broc. Conch, foss. Subap. t, 3, f, 8.
R. C, Waldringfield.
C, C, Gedgrave.
*
BoneUil, var, dertonensis^ Bellardi, Mon, Cane. Piemonte, t, 3, f. 11, 12. C, C. Gedgrave.
contorta, Bast. (Bellardi, Mon, Cane. t. 3. f. 7, 8).
C. C. Gedgrave.
{Columhella) avara, Say (Gould, Inv. Mass. fig. 197).
E. C. Waldringfield. This species belongs to the same
section {Mertca, Ad.) of the Cancellaridje as C. mitrceforrnisy

Broc, and C. Fischeriy H, Ad,
costellifera, Sow. (6'. Com<Ao?<^«*, Jay, =

—

Cmspa, Moll.,

—
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Joum. Nat. Hist. vol. xi.
somewhat from the typical Crag form
in being shorter, broader, with the costse more erect, closer,
and less pronounced. The two forms occur in the R. C.
buccmoides, Couth. Bost.

pi. 3.

f.

3), differs

at Waldringfield &c.
Tritonium viridulum^ Fabr., comprises both varieties.
^Fusus americanus, A. B. R. C. Waldringfield.
cordatusj A. B. (Mon. Cr. Moll., F. gracilis^ var. /3, t. 6.
f.lOb). I have separated this variety from the typical
form because the shell is covered from the apex to (nearly)
the base of the canal with strong, corded, broad striae, and
is less variable in outline, is more slender, and has the
canal less recurved than the ordinary form ; apex blunt,
but not mammillated.
B. C. Woodbridge.
-, var. contrarius.
'^Troinlion harvicensis^ Johnst.
B.C. Walton, Shottisham
Creek, &c.
Terebra canalis, S. Wood.
To distinguish the next species
from this, I subjoin a description of the shell, Mr. Wood
not having given one in the Mon. Crag Mollusca
Shell dextral, conical, with a broad base spire pointed,
apex rather obtuse; whorls 11-13, sides nearly _/a^, the
upper ones plicated surface finely striated from apex to
base body-whorl rapidly contracting below
outer lip
sharp, spreading towards the canal canal recurved, open
pillar twisted, suture distinct.
Long. 1| inch.
Golumhella minor^ Philippi, difiers from this shell in
:

;

;

;

;

;

;

size only.
*Z'ereJra ea;^7^5, A. Bell, n. sp.
Shell dextral, slender^ apex
obtuse or slightly mammillated; whorls 12-14, convex^
contracting toivards the top, suture well marked; plaits
slight on upper whorls, finely striated longitudinally
columellar lip reflected ; mouth small ; canal recurved.

Long. 1 inch.
Nassa pygmcea, Lam.
*
*

R. C. Butley.
granifera, Dujardin, Mem. Soc. G^ol. France, vol. ii.
pi. 20. f. 11, 12,
C. C. Gedgrave.
Ascamas, Brug.
R. C. Waldringfield &c.
The
Mediterranean representative of N. incrassata.
Shell ovate, turriculate
pulchella^ A. Bell, n. sp.
whorls 6, convex, plicated, deeply striated or grooved,
groovings passing across the plaits, which are carried to
the base of the shell ; spire short, terminating in a point
suture deep mouth roundly dilated below, acute above ;
outer lip slightly thickened (?), fluted in the interior by
11-13 narrow plaits; inner lip thickly enamelled, with a
;
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Long,

base ; canal turned back.
C. C. Gedgrave. R. C.

Wald-

ringj&eld.

*Xassa

densicostata,

A.

Bell, n. sp.

The only specimen

I

have

unfortunately, broken, wanting three or four of the
upper whorls and part of the outer lip. It has some resemblance to A^. prismatica, Broc, but is longer and
slenderer. The costse are slightly "oblique, closely crowded,
especially in the upper whorls.
The whorls are covered
with strige, moderately elevated ; pillar-lip having a fold
at the base.
Long, about f inch.
Buccinojjsis Dalei, Sow., var. sinistrorsa. R. C, near Woodbridge.
^Ranella anglica^ A. Bell, n. sp. Shell small ; whorls 3-4
(apex wanting), convex, with coarse elevated ridges on the
bottom whorl crossing the periodic growths (which are very
distinct) and, extending to the mouth, becoming very marked
at the base ; mouth angulated above, outer lip spreading
towards the base, where it is sharply angulated by one of
the ridges pillar reflected ; canal rather open ; umbilical
chink small. Long. -— inch. R. C. Waldringfleld.
Purpura lajnllusy var. incrassata^ S., closely resembles P. septentrionaUsj Reeve {Hah. Sitka Sound, &c.), and is probably the same shell.
Cassidaria hicatenata^ Sow.
This shell is subject to considerable variation.
Immature shells have the outer lip
sloping inwards to the base, something like C. tyrrhena.
I have had an uncommon variety from Sutton, in which
the tubercles were almost absent, the shell narrow as compared with the usual type, the mouth long, and outer lip
is,

;

straighter.

The Rev. Mr. Canham has

of this variety in his collection.

a very fine

Should

it

be

example

distinct, C.

Canhami would be a good name for the shell.
^Columhella scripta, L. Figm^ed in Olivi, Zool. Adr. t. 5.
f. 1, 2, as Murex conulus.
R. C. Walton-Naze, Waldringfleld, and Shottisham Creek.
sulcata, Sow.
The long and short varieties figured by
Mr. S. Wood are so constant and easily distinguishable,
even in immature specimens, that a separation into two
species would not be perhaps altogether unadvisable. The
short form is, as far as I have yet seen, a deep-water
shell, and is confined to the Red Crag.
The longer form
I have seen in the Coralline.
I would suggest the name
C. abbrevio.ta for the shorter shell.

Defrancia histrix, Jan. C. C. Sutton.
^Pleurotoma bicarinata, Couthouy, Bost. Journ. Nat. Hist.
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ii. pi. 1. f. xi.
The Crag form is larger than the
American (t}q)e) shell, and is represented in size by Spitzbergen and Arctic specimens. I have had the pleasm^e of
comparing the Crag shell with the recent species, through
the kindness of Mr. Jeffreys.
R. C. Butley.
Pleurotoma perpulchra^ S. W. R. C. Walton-Xaze.

vol.

Bertrandi^ Payraudeaii, Cat. des Moll.

etc.

Corse,

t.

7.

R. C. Bentley, Foxhall, &c.
12, 13.
Phidecussata^ Philippi, En. Moll. Sic. t. 26. f. 23.
lippi's figm-e gives the cancellations rather coarser than is

f.

shown by the Crag

shells ; but, as these latter vary, I do
not think there can be any doubt as to the identification
being correct. C. C. Gedgrave.
harpidaria^ Couthouy, Bost. Jomm. N. H. vol. ii. p. 1,
f.lO.
R. C. Butley.
tenuistriata, A Bell,
Clav. kevigata^ S. Wood, non
Philippi.
C. C. Sutton.
j9?tc{/era, S.Wood.
C. C. Sutton.
tarentini, Phil. En. Moll. Sic. t. 26. f. 26.
C. C. Gedgrave.
pannum^ Basterot (Bellardi, Mon. Pleur. Piemonte,
t. 2. f. 5),=P. semicolon, var. (S.Wood).
violacea, Mighels.
R. C. Butley.
gigantea, =P. arctica^, Adams.
Out of
three specimens seen by myself all are deficient in the
upper whorls. Judging from size and sculpture, they are
the same as Morch's variety, but are all less ventricose
than their recent analogues. R. C. Waldringfield.
exarata, Moll.
R. C. Butley.
*?
graciU, Phil. En. Moll. Sic. t. 11. f. 23. R. C. Wald-

—

=

.

—
—
—
—

ringfield.

*?

*

pygmmim, Phil. En. Moll. Sic. t. 26. f. 25. One
specimen, in bad condition, but having the characters
R. C. Shottisham
well marked, is all I have at present.
Creek.
Shell elongately fusiform,
gracilior, A. Bell, n. sp.
attenuated, fragile whorls 8-9, convex; ribs oblique, 9 or
10 on the body-whorl, with spaces between each, of the
same breadth as the ribs ; spire pointed suture deep ;
mouth long and narrow, canal straight pillar slightly
flexuous labial notch rounded, situate between the suture
and the shoulder of the whorl, the whole covered with fine
strige.
Long. -j\ inch, lat. -ro iii' C. C. Gedgrave.
striolata, Scac.
R. C. Shottisham Creek.
curtistoma, A. Bell, n. sp.
Shell (adult) nassaeform
whorls 9, moderately convex, ribbed from fourth top whorl
;

;

;

;

*

;;
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widely separated ; top whorls
and pointed mouth occupying two-fifths or less of the length canal very short and
open labial notch deep, not very broad, situate upon the
shoulder of the whorl
columellar lip straight, slightly
polished, the whole of the lower whorls covered with fine
striae, some of which are occasionally more elevated than
the others.
Long. -^ in. C. C. Gedgrave.
* Pleurotoma wofato, A.Bell,n.sp. Shell fusiform whorls 7-8,
convex, ornamented with ribs (8-9 on the second whorl) set
erect and widely apart, diminishing in size towards the top,
body- whorl falling in rapidly towards the base, forming
an open canal mouth narrow, outer lip sharp, inner lip
to base

;

ribs stout, straight,

finely cancellated

spire long

;

;

;

;

;

;

;

strongly reflected over a slightly sinuous pillar ; suture
deep.
The whole of the shell is covered with fine spiral
striae, some of which (6-8 on the body, diminishing to 2
on the next whorl) are coarse and elevated. In one of my
specimens these coarse striae are coloured pink. Marks of
growth distinct notch moderate, situated between the suture and shoulder of body-whorl.
Long. -i%, lat. -^ inch.
C. C. Gedgrave.
volvula, A. Bell, n. sp.
Shell shuttle-shaped ; whorls
6-7, flatly convex; ribs rather strong and oblique; suture
channelled ; spire shortly conical, apex pointed
bodywhorl long; mouth narrow, canal longer than in last
species ; inner lip reflected over a nearly straight pillar
sm*face finely striated ; notch as in last species.
C.
;

*

;

C

Gedgrave.
elegantultty

A. Bell,

n. sp.

Shell

stoutly fusiform

whorls 7-9, convex, ornamented with close-set ribs, 10-12
on the second whorl sutm-e deep mouth and canal o^Dcn,
pillar-lip reflected
notch sinuated rather deeply.
This species may be distinguished from P. notata by its
stouter build and aspect, the greater number and prominence of the ribs, the spiral strije being less pronounced
one, however, from its thickness, gives a subangulated
look to the body and lower whorls, in which the ribs
hardly reach the suture.
Long, -j^ inch, lat. -^ inch.
C. C. Gedgrave.
The above three species have a general resemblance to
each other ; but as there are sufficient differences in them
to enable a distinction to be made, I have considered them
;

;

;

as separate species.
^•6'o«o/>?e««?'a cra.s-.sa,

nical,

A. Bell,

smooth, polished

;

n. sp.

Sliell

thick, shortly co-

spire occupying about lialf tlie

length of the shell, apex pointed; whorls 8-10, slightly
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convex at bottom, constricted towards the top
suture
slight, forming a channel on the top of the whorl ribs stout,
but hardly raised above the surface mouth short, open,
canal short and broad pillar-lip straight, reflected, with
the callus massed into a pad at the top, which forms one
side of the labial notch; notch very large, broad, and deep
j
outer lif) spreading.
Long, -j^ inch. C. C. Gedgrave.
;

;

;

;

P. terehra, Dujardin, has a general resemblance to the
but the diagnosis and figm'e are both too short for
comparison.
worn specimen obtained from the R. C.
appears to belong to this species.
Mitra ehemis, Lam. R. C. Waldi-ingfield.
^Ovula adrtatica, Sow.'^(Mon. Crag Moll. tab. 2. f. 16, Ovula

above

;

A

A

specimen in Mr, Jeffreys's collection
hardly to be distinguished from a Crag shell found by

Leathesii^ var.).
is

It differs somewhat from the typical form in the
expansion of the lower part of the lip.
In all other particulars they agree.
R. C. Butley.
^Natica horealisj Sow. (Beechey's Voyage, pi. 37. f. 2). R. C.
Butley. ISTorw. C. Thorpe, Suffolk. N. horealis bears the

myself.

same
*

relation to

N. grcenlandica that

is

assumed by N.

oc-

clusa towards N. affinis.
groenJandica^ Beck.

R. C. Shottisham. Norw. C.
Thorpe, Suffolk.
*
Alderi, E. F.
R. C. Butley, Shottisham Creek, &c.
Odostomia lactea, L. [Chemnitzia elegantissima^ Mont.).
R, C. Walton-Naze.
*
[Chemnitzia) 23licatulaj Broc. Conch, foss. Subap. t. 7.
f. 5.
R. C. Walton-Naze, Butley.
shortly conical variety,
( Chemn.) internodula,yV ood.
unnoticed by Mr. Wood, is not uncommon in both the C.

A

&R.C.
Vh.il.
R. C. Waldringfield.
C. C. Sutton.
T. perversa and T.
C. C. Sutton.
Trifoi'is perversa, L.
adversa both occur in the C. C.
R. C. Shottisham Creek.
Cerithiopsis iuhercularis, Mont.
V. i?itortus, Mon. Crag Moll.
Vermetus glomeratus, Biv.,

(Chemn.) suturalts,

obliqua, Alder.

=

t,

*

12.

f.

8.

triqueter, Biv. (Phil. En. Moll. Sic. t. 9. f. 21).
R. C.
Waldringfield.
arenarius, L.
C. C. Orford.
R. C. Shottisham Creek.
Turritella planispira^ S. Wood.
*
suhangulata^ Broc. Conch, foss. Subap. t. 6. f. 16. R. C.
Waldringfield.
CcBcum mammillatum^ S. Wood. R. C. Walton-Naze.

;
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*Scalaria communis?, Lam. R. C. Waldringfield.
*3Ien€sfho bntanm'ca, A. Bell, n. sp.
Shell slender, graceful,
elongated
apex stjliform and turned towards one side
whorls 8-9, slightly channelled at the top, and flatly convex, the last four diminishing rapidly mouth entire, angulated above, broad below pillar curved, suture deep
sculpture finely striated (under a lens)
longitudinally.
Long. T% inch, lat. -^ inch. C. C. Sutton.
;

;

;

;

*

Shell short, broad, tm-reted,
Jefreysii, A. Bell, n. sp.
to the semiangulation of the upper part of the

owing

suture deep
whorls b-Q, the last composing
three fifths of the entire shell mouth long and oval, more
so than in the foregoing species, and slightly patulated
below ; apex blunt ; sculpture, deeply incised spiral strige
passing over the lines of growth, which are well marked ;
Long. \ inch, lat. -^ inch.
umbilical chink very distinct.

whorls

;

;

;

B.C. Walton-Naze.
I have been able, by the kindness of Mr. Jeffreys (to
w^hom I respectfully dedicate the species), to collate the
above with an undescribed shell from the Greenland seas.
Hydrohia ulva, var. suhuinhilicata. R. C. Walton-Naze.
Chil. ser. Aldeby.
Bissoa striata, Mont.
^Trochus hdlatus, Philippi, En. Moll. Sic. t. 28. f. 8. I have
obtained two specimens, one decorticated (similar to the
shell figui'ed in the Mon. Crag Moll. 1. 13. f. 4), from the
Coralline Crag, Gedgrave.
Prof. Seguenza has sent me
a series of Philippi's Trochus in all stages of growth and
preservation and a close comparison of their sculpture and
form enable me to correlate the Italian and Crag shells.
millegranus, Wood, non Philippi.
E. C, Walton;

•

Naze.
multigranus,

Wood.

C. C.

Orford.

*Emarginula elongata, Costa (Phil. En. Moll. Sic. t. 7.
C.C. Gedgrave.
Capulus unguis, Sow. (S. Wood, Mon. Crag Moll.

f.

t.

13).

17.

This appears to be a deep-water variety (?) of C.
I have lately obtained it
hungaricus (if it is a variety).
from the Coralline Crag at Gedgrave and the Red Crag of
Mr. Wood menWaldringfield and Shottisham Creek.
tions it from Sutton. I consider it to be a distinct species.
*Brocchia sinuosa, Brocchi, Conch, foss. Subap. 1. 1. f. 1. C. C.
Gedgrave. This genus, established by Bronn, is in some
but the constancy and position of
respects unsatisfactory
the folds, both in the Suffolk, Belgian, and Italian shells,
can hardly be the result of accident and the occurrence of
two other forms in the English Crag, equally distinct in
f.

2h).

;

;

.
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outline and constancy of folding, seems to necessitate the
separation of these sinuated forms from the ordinary run of
Capuli, particularly as the adhesion of the latter is effected

more by the long velvety epidermis than the test itself.
The genus, being adopted by so many continental malacologists, is perhaps as well kept in the present instance

as not.

The whole

of the fossil Capuli need revision.

Prof. Biondi, in a memoir upon this genus, enumerates
eight species, one of which {B. Meneghinii^ t. 5. f. 2) may

be the one described by myself as Capulus^ incertus.
it is so, my nanie must be expunged.
'^Dentaliuni rectum^ Gmelin.
R. C. Waldringfield.
costafum, 8ow., =D. dentaUs, L.

If

POLYZOA.
Coralline Crag.

Memhranipora Savartn^ And.

Red

Sutton.

Crag.

Alveolaria semiovata^ Busk.
Waldringfield.
Cellepora ccespitosa, Busk.
,,
compressa, Busk.
Waldringfield, Butley.
edax, Busk.
Waldringfield (on Littorina littorea).
Eschara monilifera, M.-Edw. Waldringfield.
sinuosa, Busk.
Waldringfield, Butley.
Sedgwtckn, M.-Edw. R. C. Walton-Naze.
Fungella multijida, Busk. Butley.
Hemeschara iinbellisj Busk. Waldringfield.
Heteropora pustulosa, Busk. Waldringfield.
Hornera frondicidata^ Lam. Waldringfield, Foxhall.
Waldringfield, Sutton.
infundibulata^ Busk.
rhomhoidalisj Busk.
Waldringfield.
striata^ M.-Edw.
Waldringfield.
Lepralia Peachii^ Johnst. Waldringfield (on otolite of Pho•

ccena)

Memhranipora

Pouilletii,

Salicornaria crassa^ S.
sinuosa, Hassall.

And.

Waldringfield.

Wood.

Walton-Naze.
Walton-Naze.

Chillesford Clays.

Memhranipora monostachys, Busk.

Sudbourn.

ACTINOZOA.
SoIenastra>a Prestunchi^

Duncan.

R. C.

Waldringfield,

—

!
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Peotozoa.
Clione celata^ Grant.

E,.

& C.

C.

PLANT.E.
Conifer^ sp.

XLVI.

R. C. Waldringfield.

Physico-chemical Investigations upon the Aquatic
By Felix Plateau. Part I.*

Articulata.

This first part includes the investigation of the phenomena
presented by the aquatic Articulata (Insects, Arachnida, and
Crustacea) when placed in liquids the saline composition of
which is not the same as that of the waters in which thej
In the present memoir I have left out of
habitually live.
consideration mineral waters properly so called, as their extremely varied composition would have necessitated a considerable number of experiments the results of which would have
been of little use.
The influence of sea-water, or of salt water, upon the Articulata which usually inhabit fresh water, and that of fresh
water upon the marine Articulata, on the contraiy, possessed
have long known several
some real scientific interest.
species of fish which are able to live indifferently in both
liquids, and we also know that there are Crustacea and beetles
endowed with the same faculty. But, side by side with these
few exceptions, what an enormous quantity of aquatic species
which always seek the same water and the same conditions,
and to which the least modification seems to be injui'ious
should the carnivorous larvai of the fresh waters have a
repugnance to exchange their ordinary fare for species of
Mysis, Slahherinaj and Cetochilus^ or even young marine fishes ?
What is the cause that prevents many marine Crustacea from
ascending the rivers by the aid of the tide, and taking up their
abode in waters rich in living prey, and where, by their
strength and the hardness of their integuments, they would
soon reign as masters ?
The very nature of the experimental researches to which
these reflections have led me renders a summary exposition of
them very difficult. As it is impossible here to reproduce the
tables containing tlic results of numerous experiments, I shall
confine myself to the enunciation of the various conclusions at
which I have arrived, following these, if there is occasion, with
some observations or with a few examples.

We

Why

* Abstract of a Memoir in the ' Memoires de I'Acad^inie Royale de
C!ommunicated by the Author,
Belgique,' 1870.

;
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Freshwater Articulata.
1. Sea-water lias, if any, only a very slight influence upon
the aquatic Coleoptera and Hemiptera in the perfect state ;
this influence may be a little greater upon the larvae.
2. Sea-water produces injurious effects upon the freshwater
Articulata with a delicate skin or furnished with branchiee
and these effects are, in general, the more marked in proportion as the delicate surface is considerable.
Thus larvae of Agr-ion appear to live indefinitely in seawater, whilst those of Gloeon die in it on the average in two
hours and three minutes. Among Crustacea Gammarus Roeselii and Asellus aquaiicus resist the action of sea-water for
several hours whilst the Cladocera, Ostracoda, and Copepoda
special table shows the influence
perish in a few minutes.
of the thickness of the integuments and of the presence or
absence of branchi^.
3. The freshwater Articulata which can live with impunity
in sea-water are those in which no absorption of salt takes
those which die in it in a comparatively
place by the skin
short time have absorbed chlorides of sodium and magnesium.
The direct experiments which I have been able to make
upon the aquatic Articulata had, as their starting point, a very
important experiment of M. Claude Bernard's, which has
lately been referred to and developed by M, H. Emery.
M.
Emery placed a frog in water containing about 25 per cent, of
common salt. The frog at first moves about rapidly in
from three to five minutes it becomes insensible and motionless ; it is then washed carefully and placed in pure distilled
water, when the animal soon resumes its activity, and the distilled water is found to furnish an abundant precipitate with
nitrate of silver.
I simply transcribe the description of a single one of my
experiments, in order to show clearly how I operated in all
those relating to the absorption by the skin or to the excretion
of the salts of sea-water.
After ascertaining that the distilled water of which I was
going to make use gave no precipitate with nitrate of silver,
and carefully washing with this same water the glass tubes
necessary for my experiments, I placed nine individuals of
Asellus aquaticus in a solution of common salt containing
(by weight) 6*092 of salt and 96*954 of water that is to say,
a quantity of salt exactly double that contained in sea-water.
The Aselli remained in this solution for eighty-seven
minutes, at the end of which they manifested uneasiness
they were then taken out, placed for a moment upon bibulous
,•

A

;

;

—
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paper, and then washed five times with distilled water, until
the last washing-water scarcely produced a perceptible turbidity with nitrate of silver. The nine Aselli were then placed
for the sixth time in piu'e distilled water (10 cubic centimetres)
and left therein for two hours. At the end of this time they
had recovered all their vivacity and the water in which they
had remained furnished, with nitrate of silver, a distinct jrrecipitate of chloride, soluble in ammonia.
I have varied the conditions of these experiments, employing sometimes water containing less chloride of sodium
than sea-water, sometimes pure sea- water ; and I have always
arrived at results of the same kind.
These seemed to me to
place it beyond doubt that certain aquatic Articulata absorb
chloride of sodium by the surface of the body but it was still
necessary to show that all the freshwater Articulata are not
in the same case, and that those in which there is no absorption are precisely those which are able to live with impunity
in sea-water.
Now the experiments made upon Coleoptera,
Hemiptera, larvse of Agnoti, &c. showed no excretion, and
consequently no absorption, of chloride of sodium.
4. The injurious salts contained in sea-water are the chlorides of sodium and magnesium ; the sulphates may be re;

;

garded as having no effect.
I have arrived at this conclusion by examining successively
the action of solutions of chloride of sodium, of chloride of
magnesium, and of sulphate of magnesia, in such proportions
that in each case the weight of the single salt employed might
equal the sum of the weights of all the salts contained in seawater.
The experiments were tried only with species in
which the presence of a delicate skin or of branchiaj rendered
a great absorption probable.
The action of chloride of sodium proved to be sometimes
analogous to that of pure sea-water, and sometimes moi-e
The action of chloride of magnesium is of the
energetic.
same kind as that of chloride of sodium, or weaker, according
this salt must therefore be regarded as inferior
to the species
The solution of
to the preceding one in its injurious effects.
;

sulphate of magnesia produces no
after a very long time.

effect, or

leads to death only

I have also been able to ascertain, by operating in accordance with the process 3, that the larvae of insects and the
freshwater Crustacea experimented on only absorb a very
little of the chloride of magnesium, which may explain the
slowness of the action of this salt in many cases. They generally do not absorb any trace of the sulphate.
5. The difference of density which exists between fresh and
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sea-water does not explain the death of the freshwater Articulata in the latter liquid.
Resuming the experiments indicated by me in a former
memoir, I exposed some Articulata on which I had ascertained that sea-water has an injurious action to a solution of
cane-sugar in water, brought, by means of Fahrenheit's areometer, to precisely the density of the water of the ocean. Out
of eleven species eight lived with impunity in the solution of
sugar ; and with the others the action was much slower than
that of sea-water or of the chlorides.
6. When the freshwater Articulata pass, by a very slow
transition, from fresh to sea-water, and reproduction has taken
place during this transition, the new generation resists the
action of sea-water longer than the ordinary individuals of the
species.

The

exposition of this experiment would occupy more space
desirable in a simple abstract ; I shall therefore take
the liberty of referring the reader for its details to my memoir.
I slowly modified the fresh water in which a great number
of specimens of Asellus aquaiicus were living, in such a manner as to transform it in the course of two months into natural
sea-water, taking all the precautions necessary to keep the
water sweet and to provide the Crustaceans with nourishment.
During these two months (from the 21st January to the 16th
March) the Aselli reproduced.
The result of the experiment was, not a modification of the
original individuals, as these gradually died out, and none remained on the 3rd March, but a modification of their descendants, which almost rendered them a new variety, as to their
aptitude for living in sea-water. In fact, under ordinary conditions the Aselli do not resist the action of sea-water, at the
maximum, more than 5 hours 15 minutes, and the young die
more quickly than the adults in this liquid, whilst seven of the
individuals born during the experiment lived in pure sea-water

than

is

for 108 hours.

Marine Crustacea.
7.

The commonest

Crustacea of the Belgian coast die in

fresh water after the lapse of a variable time, which, however,
does not exceed 9 hours.
8. The marine Crustacea when immersed in fresh water

give up to this the salts (especially chloride of sodium) with
which their tissues were impregnated.
If the freshwater Articulata, when immersed in sea- water,
absorb certain of its salts, the marine Articulata lose in fresh
water the salts contained in the liquids of their bodies. Hence

Ann.

da

Mag. N.

Hist. Ser. 4. Vol. vii.
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Prof. J. D.
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the shortest resistance in fresh water ought to be observed in
those Crustacea in which an extremely rapid respiration is
combined with a comparatively delicate skin. This fact was,
to a great extent, verified the Crangones and Gaminari which
combine these two conditions are those which live the shortest
time in fresh water the young crabs whose skin is not thick
:

;

A

perish more quickly than the hard-skinned individuals.
confirmation of these facts will be found under No. 10.
9. In most cases the presence of chloride of sodium forms
one of the indispensable conditions of resistance for the marine
Crustacea but this salt appears to be the only one necessary.
;

consisted in the employment of saline sosame compositions as indicated under No. 4.
10. The small individuals and those which have just
moulted have the integuments delicate, and present less re-

The experiments

lutions of the

sistance than the others to the influence of liquids of exceptional composition.
11. The difference

between the densities of sea-water and
fresh water cannot be regarded as the cause of the death of
marine Crustacea in fresh water.
Endosmose enables us
12. (Applicable to both groups.)
to explain the absorption of salts by the delicate skin or the
branchial surfaces of freshwater Articulata when immersed
Diffusion and dialysis, taking place with more
in sea-water.
energy in the case of the chlorides of sodium and magnesium
than in that of sulphate of magnesia, show how it is that the
Lastly, dialysis
chlorides of sea-water are alone absorbed.
explains how marine Crustacea, when placed in fresh water,
lose the salts with which they are impregnated.

XLVII.

— On

the

supposed Legs of the Trilohite Asaphus
platyceplialus.

To

the Editors of the

Dear
I

Annals and Magazine of Natural History.

Sirs,

send you hereby an advance copy of an

article of

mine *

on a subject which is exciting some interest, thinking that
you would wish to publish it in your excellent Journal.
Yours truly,
James D. Dana.

At the request of Mr,

E. Billings, of Montreal, I have recently
examined the specimen o^ Asaphus pJafgcephahcs belonging to
the Canadian Geological Museum, which has been supposed
*

In

'

Sillimaii's Aiuerioaii Journal

'

for
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Asaphus platycephalus.

show remains of legs. Mr. Billings, while he has suspected
the organs to be legs so far as to publish on the subject*, has
done so with reserve, saying, in his paper, that " the first and
all-important point to be decided is, whether or not the forms
exhibited on its underside were truly what they appeared to
be, locomotive organs."
On account of his doubts, the specimen was submitted by him during the past year to the
Geological Society of London and for the same reason, notto

;

withstanding the corroboration there received, he offered to
place the specimen in my hands for examination and report.
Besides giving the specimen an examination myself, I have
submitted it also to Mr. A. E. Yerrill, Professor of Zoology in
Yale College, who is well versed in the invertebrates, and to
Mr. S. I. Smith, assistant in the same department, and excelhave separately
lent in crustaceology and entomology.
and together considered the character of the specimen and
while we have reached the same conclusion, we are to be
regarded as independent judges. Our opinion has been submitted to Mr. Billings, and by his request it is here published.
The conclusion to which we have come is that the organs
are not legs, but the semicalcified arches in the membrane of
the ventral surface to which the foliaceous appendages or legs
were attached. Just such arches exist in the ventral surface
of the abdomen of the Macrura, and to them the abdominal
appendages are articulated.
This conclusion is sustained by the observation that in one
part of the venter three consecutive parallel arches are distinctly connected by the intervening outer membrane of the
venter, showing that the arches were plainly in the membrane
as only a calcified portion of it, and Avere not members moving
free above it.
This being the fact, it seems to set at rest the
would add, however, that there is
question as to the legs.
good reason for believing the supposed legs to have been such
arches in their continuing of nearly uniform width almost or

We

;

We

quite to the lateral margin of the animal, and in the additional
toward the
margin, the successive arches are about equidistant or parallel,
a regularity of position not to be looked for in free-moving
legs. The curve in these arches, although it implies a forward
ventral extension on either side of the leg-bearing segments
of the body, does not appear to afford any good reason for
doubting the above conclusion. It is probable that the two
prominences on each arch nearest the median line of the body,
fact that, although curving forward in their course

Quart. Joum. Geol. Soc. 1870, No. 104, p. 479, witli a plate giving a
view of the under surface of the Trilobite, a species that was
over 4 inches in length.
*

full-sized

26*
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which are rather marked, were points of muscular attachment
for the foliaceous appendage it supported.

With the exception of these arches, the under surface of the
venter must have been delicately membranous, like that of the
abdomen of a lobster or other macrm'an. Unless the under
surface were in the main fleshy, Trilobites could not have
rolled into a ball.

XLVIII.

Notice of a new Atistralian Ziphiotd Whale.
By
with a Note hj Dr. J. E. Gray,F.R.S.
;

G. Krefft, F.L.S.

ENCLOSE the photograph of the tooth of a new whale, 18 feet
long, caught in Little Bay.
It is allied to the genus Meso-

I

We

plodon^ and I propose to call it Mesoylodon Giinthfri.
have the entire skeleton. The tooth was imbedded in the
mandible, and is bent, the tip towards the margin but it was
not visible from without.
Unfortunately, the body was very
much hacked and lacerated ; but most of the abdominal vis;

cera have been saved.
Sydney, Feb. 24, 1871.

The form of the tooth is so unlike that of any other Ziphioid
known, that I regard it as indicating a new genus, which I
would propose to call Gallidon^ characterized by the form and
surface.

It

and sketch.

—

is

here figured from Dr. KrefFt's photograph

J. E.

G.
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The Honey-Bee : its Natural History, Physiology, and Management.
By Edwaed Bevan, M.D. Revised, enlarged, and illustrated by
William Augustus Munn, F.R.H.S. ifec. 8vo. London Van
:

Voorst, 1870.

Among the almost infinite series of Bee-books of wliicli our literature
can boast. Dr. Bevan's volume has always deservedly taken a high
But of late years the discoveries made in the natural history
and the changes thereby induced in the system of
management adopted by enlightened apiarians, have thrown this
excellent manual rather out of date
and Mr. Munn has therefore
performed a task for which he deserves the thanks of all bee-keepers
by taking up the subject from Bevan's stand-point, cancelling the
antiquated parts of the book, and working into it, for the most part,
place.

of the bee,

;

so far as we can see, very conscientiously, the results of recent investigations into this most interesting department of practical ento-

mology.

The first part of Mr. Muuu's volume, occupying nearly one-half
of it, is exclusively devoted to the description of the management of
the beehive, and gives all necessary practical directions for the
establishment of an apiary. The author, like all enthusiasts u])on
a single subject, has, of course, a pet plan of his own. This consists of a peculiar form of hive, which he calls " the bar-and-frame
hive," and to which he ascribes great advantages, both with regard
to the management of the bees, and to the carrying on of observations for the purpose of completing those parts of our knowledge of
the habits and physiology of those interesting insects which still
present some degree of obscurity. The merits of this peculiar apparatus, the structure of which is fully described and illustrated with
figures, we will not venture to discuss
to the uninitiated mind it
seems to be an admirable contrivance.
In his second part Mr. Munn enters upon those questions which
are of interest to entomologists
the anatomy and physiology of the
insect, its senses and instincts, its mode of architecture, &c.
but
here also we find several chapters devoted to matters connected with
pure apiarianism. The treatment of the natural history of the insect is somewhat defective, owing to an evidently imperfect knowledge of entomology on the part of the author, and in many cases to
his scattering information upon particular points in the natural history of the bee through several chapters of the book, which are
properly connected with matters treated of elsewhere. Some of his
opinions will, no doubt, be warmly disputed both by his brother
;

—

;

apiarians and by entomologists ; whilst in other cases, as in his rejection of Siebold's theory of the parthenogenetic origin of the drones,
he will certainly meet with little favour from most entomologists,
whilst man)' bee-keepers wiU be inclined to support him ; but the
reader will find in these chapters a valuable series of observed facts,
the importance of which is quite independent of the conclusions drawn
from them, whether rightly or wrongly, by the author. With regard

.

.
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to the author's objections to

Yon

Siebold's ^•iews, -we

may

say that

he does not seem to have comprehended their full significance,
and that we cannot think that the arguments used by him at all invalidate the hypothesis of the partheuogeuetic origin of drone-eggs.
Mr. Muun's book, which we recommend to the notice of all beemasters and general entomologists, is illustrated with a considerable

number

some of which show the form and structure of
and other apiarian apparatus, whilst the
rest exhibit figures of bees and their cells and combs in various
conditions.
The latter are coloured, and are drawn by the author
of plates,

different kinds of hives

himself;

their execution

is

rough, but they are generally very

characteristic.

a Familiar Description of the Form, Structure,
Transformations of Insects.
By E. F. Stavklet.
London Reeve, 187]

British Insects
Habits, and

8vo.

:

:

Miss Staveley has followed up her excellent little book on the
British Spiders with an equally good work on the insects of our
islands, although, as might be expected from the difference in the
extent of the two subjects, the treatment here necessarily adopted
causes a fundamental difference between the two books.
Miss
Staveley's British Spiders was in fact an abridgment of Mr. Blackwall's great work on the same class of animals, containing characters of all the species and figures illustrating all the genera so that
it would enable the serious study of the Araneida to be caiTied on
to a considerable extent, and might be used as a pocket summary of
Blackwall's monograph whUst in the British Insects the author
has aimed only at guiding the beginner's first steps in the study of
entomology. The number of species referred to is necessarily small
in comparison with the enormous insect-population of Britain
and
the figures given only illustrate the great groups or families.
But !Miss Staveley has carried out the one plan as well as she did
the other, and has produced an admirable manual for the tyro in
entomology. Her classification, indeed, is somewhat antiquated,
being founded chiefly upon the Introduction to the Modern Classification of Insects of I'rof. Westwood
so that we here once more
meet with the orders Euplexoptera, Thysanoptera, Trichoptera,
Ai)haniptera, Homoptera, and Heteroptera, which most entomologists have long since given up.
The Strepsiptera are mentioned as
puzzling insects, but placed with the Coleoptera.
Perhaps the undue multiplication of orders has advantages for the beginner in some
cases, by enabling the definitions of these groups to be drawn up
with less liability to exceptions and probably this feeling may
have weighed with the author in adopting Westwood's classification
but we think that, in the case of the Homoptera and Heteroptera, at any rate, greater perspicuity would have been attained by
uniting them in a single order characterized by the structure of the
'

'

;

'

;

'

;

'

'

;

;

;

mouth
The information given

as to the structure

and natural history of
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groups and species referred
even the names of the groups and
insects are generally rightly spelt
a rare occurrence indeed in
popidar books. The treatment adopted is as follows.
After a short
introduction, the author indicates the distinguishing characteristics
of the class of Insects, and then describes in some detail the structure of the different parts of which these creatures are composed,
and the nature of their metamorphoses, indicating, in connexion
with the wings, the classification followed in the more special part
of the book.
This information is then summarized in a table of
orders, with illustrative examples.
Each order is then treated
somewhat in the same fashion, characterized and divided into families or tribes, with descriptions of the appearance and habits of some
of the commonest species belonging to it
and each of the larger
orders has likewise its tabular synopsis, furnishing a summary of its
contents.
The systematic arrangement is doubtless open to criticism, and esjjeeiaily, as already stated, to the charge of being rather
antiquated but the learner who has acquired all the information
which Miss Staveley affords "will easily understand and appreciate
the different views of other writers whose works may fall into his
insects in general
to appears to

and of the

be very correct

different

;

—

;

;

hands.

One

of the great attractions of this book to the

gist will

be the beautiful figures with which

it is

young entomolo-

illustrated

:

these

Mr. Robinson, and of a
considerable number of woodcuts, both of details and of insects, scattered through the text.
The whole of these figures are admirably
executed so that, both from a literary and an artistic point of view,
we feel pleasure in recommending the book to our readers as an
consist of sixteen excellent coloured plates bj'

;

introduction to the study of entomology.

An

Introductory Text-booh of Zoology, for the Use of Junior Classes.
JS'icholson, M.D., D.Sc, Ph.D., F.R.S.E., F.G.S.
Sm. 8vo. Edinburgh and London Blackwood, 1871.

By H. Alleyne

:

We

have already had occasion to speak in favourable terms of
and we have now to call attenDr. Nicholson's zoological manuals
tion to a third publication, of a more elementary nature than either
of its predecessors, and intended, as the author tells us, " for the use
of junior classes." This little work seems to us well adapted for its
purpose, although perhaps the " junior classes " will be incUned to
think that the quantity of technical terms which they are called
upon to leani in order to understand its teachings is rather too great.
Dr. Nicholson would indeed have done weU to have adopted a more
popidar style in a junior class-book.
The arrangement adopted is the same as in the larger manuals,
namely that of Prof. Huxley, followed almost without a variation.
The classification is carried as far as the orders, and illustrative examples are cited and described under each group. The illustrations
are for the most part, if not entirely, identical with those employed
in the author's pre\dous books, and are generally good.
;

:
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March 30, 1871.—General
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" Experiments in Pangenesis, by Breeding from Rabbits of a pure
whose circulation blood taken from other varieties had
previously been largely transfused."
By Fka.kcis Galton, F.E.S.
variety, into

Darwin's provisional theory of Paugenesis claims our belief on the
ground that it is the only theory which explains, by a single law,
the numerous phenomena allied to simple reproduction, such as
reversion, growth, and repair of injuries.
On the other hand, its
postulates are hypothetical and large, so that few naturalists seem
wUliug to grant them.
To myself, as a student of Heredity, it
seemed of pressing importance that these postulates should be tested.
If their truth could be established, the influence of Pangenesis
if otherwise the ne;

on the study of heredity would be immense
gative conclusion would still be a positive gain.

It is necessary that I should briefly recapitulate the cardinal points
of Mr. Darwin's theory.
They are (1) that each of the myriad cells
in every living body is, to a great extent, an independent organism
(2) that before it is developed, and in all stages of its development,
it throws "gemmules" into the circulation, which live there and
breed, each truly to its kind, by the process of self-division, and
that, consequently, they swarm in the blood, in large numbers of
each variety, and circulate freely with it ; (3) that the sexual elements consist of organized groups of these gemmules; (4) that the
development of certain of the gemmules in the offspring depends on
their consecutive union, through their natural affinities, each attaching itself to its predecessor in a regular order of growth (5) that gemmules of innumerable varieties may be transmitted for an enormous
number of generations without being developed into cells, but always
ready to become so, as shown by the almost insuperable tendency
to feral reversion, in domesticated animals.
It follows from this, and from the general tenor of Mr. Darwin's
reasoning and illustrations, that two animals, to outward appearance
of the same pure variety, one of which has mongrel ancestry and the
other has not, differ solely in the constitution of their blood, so far as
The
concerns those points on which outward appearance depends.
one has none but gemmules of the pure variety circulating in his veins,
and will breed true to his kind ; the other, although only the pure variety of skin-gemmules happens to have been developed in his own
skin, has abundance of mongrel gemmules in his blood, and will be
apt to breed mongrels.
It also follows from this that the main
stream of heredity nmst flow in a far smaller volume from the
developed parental cells, of which there is only one of each variety,
than from the free gemmules circulating with the blood, of which
If a parental developed cell
there is a large number of each variety.
;
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bred faster than a free gemmule, an influx of new immigrants would
gradually supplant the indigenous gemmules
under which supposition, a rabbit which, at the age of six months, produced young
which reverted to ancestral peculiarities, would, when five years old,
breed truly to his individual peculiarities
but of this there is no
evidence whatever.
Under Mr. Darwin's theory, the gemmules in each individual
must therefore be looked upon as entozoa of his blood, and, so far
as the problems of heredity are concerned, the body need be looked
upon as little more than a case which encloses them, built up through
the development of some of their number.
Its influence upon them
can be only such as would account for the very minute effects of use
or disuse of parts, and of acquired mental habits being transmitted
;

;

hereditarily.
It occurred to me, when considering these theories, that the truth
of Pangenesis admitted of a direct and certain test.
I knew that the
operation of transfusion of blood had been frequently practised with
success ou men as well as animals, and that it was not a cruel operation
that not only had it been used in midwifery practice, but that
large quantities of saline water had been injected into the veins of
patients suff"ering under cholera.
I therefore determined to inject
alien blood into the circulation of pure varieties of animals (of
course, under the influence of anaesthetics), and to breed from them,
and to note whether their offspring did or did not show signs of
mongrelism.
If Pangenesis were true, according to the interpretation which I have put upon it, the results would be startling in their
novelty, and of no small practical use ; for it would become possible to modify varieties of animals, Ijy introducing slight dashes of
new blood, in ways important to breeders. Thus, supposing a small
infusion of bull-dog blood was wanted in a breed of greyhounds, this,
or any more complicated admixture, might be effected (possibly bv
operating through the umbilical cord of a newly born animal) in a
single generation.
I have now made experiments of transfusion and cross-circulation on a large scale in rabbits, and have arrived at definite results,
negativing, in my opinion, beyond all doubt, the truth of the doctrine
of Pangenesis.
The course of my experiments was as follows
Towards the end
of 1869, I wrote to Dr. Sclater, the Secretary of the Zoological
Society, explaining what I proposed to do, and asking if I might
be allowed to keep my rabbits in some unused part of the Gardens,
because I had no accommodation for them in my own house, and I
was also anxious to obtain the skilled advice of Mr. Bartlett, the
Superintendent of the Gardens, as to their breed and the value of my
I further asked to be permitted to avail mj'self of the serresults.
vices of their then Prosector, Dr. Murie, to make the operations,
whose skill and long experience in minute dissection is well known.
I have warmly to thank Dr. Sclater for the large assistance he has
rendered to me, in granting all 1 asked, to the full, and more than to the
lull ; and I have especially to express my obligations to the laborious

—

:

—

—
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me by

Dr. Marie, at real inconvenience to himspare.
The whole of the operations of
transfusion into the jugular vein were performed by him, with the help
of Mr. Oscar Fraser, then x\ssistant Prosector, and now appointed
Osteologist to the Museum at Calcutta, I doing no more than preparing the blood derived from the supply-animal, performing the
The final series of operations, conactual injection, and taking notes.
sisting of cross-circulation between the carotid arteries of two varieties
self,

for

aid given to

he had

little leisure to

of rabbits, took place after Dr. Murie had ceased to be Prosector.

They were performed by Mr. Oscar Fraser

in a most skilful manner,
were still further indebted, on more than one occaMy part in this series
to Dr. Murie's advice and assistance.

though he and
sion,

I

to inserting and tying the canuloe, to making the crossconnexions, to recording the quality of the pulse through the exposed
arteries, and making the other necessary notes.
The breed of rabbits which I endeavoured to mongrelize was the
I did so by infusing blood into their circulation,
*' Silver-grev."
which I had previously drawn from other sorts of rabbits, such as I
I need hardly decould, from time to time, most readily procure.
They are peculiar in
scribe Silver-grey rabbits with minuteness.
appearance, owing to the intimate mixture of black and grey hairs
with which they are covered. They are never blotched, except in the
one peculiar way I shall shortly describe; and they never have lop ears.
They are born quite black, and their hair begins to turn grey when a
few weeks old. The variations to which the breed is liable, and which
might at first be thought due to mongrelism, are white tips to the
But
nose and feet, and also a thin white streak down the forehead.
these variations lead to no uncertainty, especially as the white streak
lessens or disappears, and the white tips become less marked, as the
Another variation is much more peculiar it is
animal grows up.
the tendency of some breeds to throw " Himalayas," or white rabbits
From first to last I have not been troubled with
with black tips.
white Himalayas but in one of the two breeds which I have used,
and which I keep carefully separated from each other, there is a tendency to throw " sandy" Himalayas. One of these was born a few
days after I received the animals, before any operation had been made
upon them, and put me on my guard. A similar one has been bora
Bearing these few well-marked exceptions in
since an operation.
mind, the Silver-grey rabbit is excellently adapted for breeding-exIf it is crossed with other rabbits, the offspring betray
periments.
mongrelism in the highest degree, because any blotch of white or of
colour, which is not " Himalayan," is almost certainly due to monand so also is any decided change in the shape of the ears.
grelism
I shall speak in this memoir of litters connected with twenty
and
silver-grey rabbits, of which twelve are does and eight are bucks
eighteen of them have been submitted to one or two of three sorts of
These consisted of:
operations.
( 1 ) Moderate transfusion of partially defibrinized blood. The silvergrey was bled as much as he could easily bear that was to about an
ounce, a quantity which bears the same proportion to the weight of

was limited

:

;

;

;

;
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body (say "6 oz

) that 2 lbs. bears to the weight of the body of a
(say 1.54 lbs.); and the same amomit of partially defibrinized
blood, taken from a killed animal of another variety, was thrown in
in its place.
The blood was obtained from a yellow, common grey,
or black and white rabbit, killed by dividing the throat, and received
in a warmed basin, where it was stirred with a split stick to remove
Then it was filtered through linen into a
part of the fibrine.
measuring-glass, and thence drawn up with a syringe, graduated into
drachms; and the quantity injected was noted.
(2) The second set of operations consisted in a large transfusion of

his

man

wholly defibrinized blood, which I procured by whipping it up
and, in order to procure
thoroughly with a whisk of rice-straw
suflScient blood, I had on one occasion to kill three rabbits.
I alter;

nately bled the silver-grey and injected, until in some cases a total
of more than 3 ounces had been taken out and the same quantity,
wholly defibrinized, had been thrown in. This proportion corresponds
to more than 6 lbs. of blood in the case of a man.
(3) The third operation consisted in establishing a system of crosscirculation between the carotid artery of a silver-grey and that of a
common rabbit. It was effected on the same principle as that described by Addison and Morgan (Essay on Operation of Poisonous
Agents upon the Living Body. Longman & ('o., 1829), but with
more delicate apparatus and for a much longer period. The rabbits
were placed breast to breast, in each other's arms, so that their throats
A carotid of each was then excould be brought close together.
posed ; the circulation in each vessel was temporarily stopped, above
and below, by spring holders
the vessels were divided, and short
canulse, whose bores were larger than the bore of the artery in its
normal state, were pressed into the mechanically distended mouths
of the arteries the canulse were connected cross-wise the four spring
holders were released, and the carotid of either animal poured its
The operation was complicated, owing
blood direct into the other.
but I suspended them from
to the number of instruments era])loyeil
strings running over notched bars, with buttons as counterpoises, and
These operations were exceedingly sucso avoided entanglement.
and
cessful
the pulse bounded through the canulse with full force
though, in most cases, it began to fall off after ten minutes or so, and
I was obliged to replace the holders, disconnect the canulse, extract
the clot from inside them with a miniature corkscrew, reconnect the
canulse, and reestablish the cross-flow two, three, or more times in
the course of a single operation, yet on two occasions the flow was
The buck rabbit, which I
uninterrupted from beginning to end.
indicate by the letter O, was 37 1 minutes in the most free cross-circulation imaginable with his " blood-mate," a large yellow rabbit.
There is no mistaking the quality of the circulation in a bared artery ;
for, when the flow is perfectly free, the pulse throbs and bounds
between the finger and thumb with a rush, of which the pulse at the
human wrist, felt in the ordinary way, gives an imperfect conception.
These, then, are the three sorts of operations which I have performed on the rabbits it is convenient that I should distinguish them
;

;

;

;

;

;

;

—

—

:

376

Royal Society

—

by letters. I will therefore call the operation of simply bleeding once,
and then injecting, by the letter u that of repeated bleedings and
repeated injections by the letter w
and that of cross-circulation by
;

;

the letter x.
In none of these operations did I use any chemical means to determine the degree to which the blood was changed for I did not
venture to compromise my chances of success by so severe a measure
but I adopted the following method of calculation instead
I calculate the change of blood effected by transfusion, or by crosscirculation, upon moderate suppositions as to the three following
matters
O) The quantity of blood in a rabbit of known weight.
(2) The time which elapses before each unit of incoming blood is
well mixed up with that already in the animal's body.
(3) The time occupied by the flow, through either carotid, of a
volume of blood equal to the whole contents of the circulation.
As regards 1, the quantit\ of blood in an animal's body does not
admit, by any known method, of being accurately determined.
I
am content to take the modern rough estimate, that it amounts to onetenth of its total weight.
If any should consider this too little, and
prefer the largest estimate, viz. that in Valentin's 'Repertorium,'
vol. iii. (1838), p. 281, where it is given for a rabbit as one part in
every 6'2 of the entire weight, he will find the part of my argument
which is based on transfusion to be weakened, but not overthrown,
while that which relies on cross-circulation is not sensibly affected.
As regards 2, the actual conditions are exceedingly complex but
;

:

;

:

;

we may evade their difficulty by adopting
clear that when only a brief interval elapses
infused blood is mixed with that already in

a limiting value.

It is

before each unit of newly
circulation, the quality of
the blood which, at tlie moment of infusion into one of the cut ends
of the artery or vein, is flowing out of the other, will be more
alienized than if the interval were longer.
It follows that the blood

of the two animals will intermix more slowly
brief than

when

suj)position,
sults

I

and

it

is

Now

long.

to consider

them

shall thereby obtain will

to

when the

interval is

])ropose to adopt an extreme

I

mix instantaneously.

The

re-

necessarily be less favourable to

change than the reality, and will protect me from the charge of exaggerating the completeness of intermixture.
As regards 3, I estimate the flow of blood through either carotid
to be such that the volume which passes through it in ten minutes
This is a liberal estiequals the whole vohmie of blood in the body.
mate ; but I could afford to make it twice or even thrice as liberal,
witiiout j)rejudice to

my

conclusions.

Upon the foregoing data the following Table has been constructed.
The formulae are: Let the blood in the Silver-grey be called a,

—

and let
thrown

its

in

volume be V, and

let

tlie

quantity

?i

of alien blood be

at each injection, then the quantity of blood u remaining

lu tlic Silver-grey's circulation, after u injections,

-•('-vT
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If the successive injections be numerous and small, so as to be
equivalent to a continuous flow, then, after w of alien blood has

passed

in,

the formula becomes

V.

V.e

A

comparison of the numerical results from these two formulae
shows that no sensible diff'erence is made if (within practicable limits)
few and large, or many and small, injections are made, the total
quantity injected being the same.
In cross-circulation the general formula is this
If
be the
volume of blood in the other rabbit, after w of alien blood has passed
through either canula, the quantity of blood a remaining in the Silvergrey exceeds*
:

—

V

^,{v + Ve-(T+fh}.
This becomes
it

—

\

\+e

V

[

whenV = V';

also,

when

gives the formula already meutioned for injection

V

is infinite,

by a continuous

flow of purely alien blood.

Table

I.

(Contents of circulation of Silver-grey Rabbit=100.)

Quantity
of

blood
infused.

:
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Table

Silver-grey

Does.

Weight
of
rabbit.

lbs. oz.

5

9

blood,

I

tion*.

8
4

,'

Percentage
of alienized
blood.

circulation.

9

4 13

4

11

blood-mate.

/

11

79

\

10
10 min. per
feet, 15 or 20
very good.
9-5
8-5

7o

13 min. good,
14 poor.

58

10

25-0, in 6 injections.

60

31 min. good,
total.

15 min.

H

fect,

16

15 very

mm.

35

grey

and white.

}^ ommon

grey.

-llbino, large.

Himalaya.

Common
Common

grey.
grey.

/ Black and white,
\

large.

/ Grey and black,
I

speckled.

75

Common

grey.

50

Common

grey.

per-

per-

not much;
more.

It

or
more.

60, about

7-7

61

Common

Yellow, large.

12
50,

12
12
14

8
4

Colour &c. of

draclims.

5 13
5
5

in-

and period of cross-

fused,

of
I

II.

Drachms

Nature

Esti-

mated

weight of opera-

—

fect,

pirlv
early

'^(l {
ou

|

Common

grey

^^^ ^^^^^

i

35 min.

Jt

(Yellow,

brown

mouth

Hima-

perfect.

(?

laya).

(too unsuccess-,
ful to be worth

S

r

^^y-

counting.

T
Bucks.

None.

None.

1

Angora, fawn

and white.
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blood-mates, T shall have to refer.
Every necessary particular will
be found in the Table
the weight of the rabbits
the estimated
weight of blood in their veins the operations performed on them,
whether u, iv, or x ; the particulars of those several operations ; the
estimated percentage of alien blood that was substituted for their
natural blood ; and lastly, the colour, size, and breed of their bloodmates.
In another list (Table III.) I give ))articulars of all the litters I
have obtained from these rabbits, classified according to the operations which the parents had previously undergone.
:

—

;

;

Table

III.

Litters subsequent to first transfusion.

Both parents Silver-greys.
Average proportion of alienized blood in either parent g;

=

therefore in

Out

i)f

young g

also.

.
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Litters subsequent to cross-circulation of both parents (Silver-greys).

Average proportion of alienized blood in young
Out of

fully j.

;
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Having, then, had experience in transfusion, and teeUng myself
capable of managing a more complicated operation without confusion,
I left my old lot of does unI began the series which I call w.
touched, but obtained one new doe (G(w)), which had undergone
(m, z(;))
the last operation, and three bucks (K (u,w), M(m,w),
which had undergone both operations, u and w. On endeavouring to

N

breed from them, the result was unexpected, they appeared to have
The bucks were as eager as possible for the does
sterile.
but the latter proving indifferent, I was unable to testify to their union
having taken place ; so I left them in pairs, in the same hutch,
Attempts were made in this
for periods of three days at a time.

become

and five of them were
was quite successful and that, fortunately,
(u, w)) which, under the u operawas of the same pair (A (u) and
This time, the offspring
tion, had bred the white-footed young one.
The last case was unfortu(six in number) were pure silver-greys.
nate.
The doe (E (m)) had been once sterile to its partner (N w, w)),
and she had been put again in the same hutch with him for a short
She was shortly
period, but was thought not to have taken him.
From this she had nearly
afterwards submitted to the operation x.
I was
recovered when she brought forth an aborted htter and died.
absent from town at the time but Mr. Fraser, who examined them,
wrote to say he fully believed that some were pied if so, it must
have been under the influence of the cross-circulation. But I have
little faith in the appearance of the skin of naked, immature rabbits
for I have noticed that difference of transparency, and the colour of
way, to breed from them in seven instances

utter failures.

One

;

case

;

M

;

;

;

underlying tissues, give fallacious indications.
My results thus far came to this, viz, that by injecting defibrinized
If
blood I had produced no other effect than temporary sterihty.
the sterility were due to this cause alone, my results admitted of being
interpreted in a sense favourable to Pangenesis, because I had deprived the rabbits of a large part of that very component of the
blood on which the restoration of tissues depends, and therefore of
that part in which, according to Pangenesis, the reproductive elements might be expected to reside. I had injected ahen corpuscles
The possible success of the white foot, in
but not aUen gemmules.
my first litters, was not contradicted by the absence of any thing of
the sort in my second set, because the additional blood I had thrown
It was essential to the solution of
in was completely defibrinized.
the problem, that blood in its natural state should be injected;
and I thought the most convenient way of doing so was by estaIf the results were^
blishing cross-circulation between the carotids.
affirmative to the truth of Pangenesis, then my first experiments would'
not be thrown away for (supposing them to be confirmed by larger
experience) they would prove that the reproductive elements lay
in the fibrine. But if cross-circulation gave a negative reply, it would
be clear that the white foot was an accident of no importance to the
theory of Pangenesis, and that the sterility need not be ascribed to
the loss of hereditary gemmules, but to abnormal health, due to
defibrinization and perhaps to other causes also.
;
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operations of cross-circulatiou (which

I call

x) put

me

in pos-

session of three excellent silver-grey bucks, four excellent silver-grey

and one doe whose operation was not successful enough for me
it.
One of my x does (B) had already undergone
the operation u, and I had another of my old lot (C (m)), which I
left untouched.
There were also three common rabbits, bucks, which
were blood-mates to silver-greys, and four common rabbits, does,
also blood-mates of silver-greys.
From this large stock I have
bred eighty-eight rabbits in thirteen litters, and in no single case
has there been any evidence of alteration of breed. There has been
one instance of a sandy Himalaya; but the owner of this breed
assures me they are liable to throw them, and, as a matter of fact,
as I have already stated, one of the does he sent me, did litter and
throw one a few days after she reached me. The conclusion from
does,
to

care to count

experiments is not to be avoided, that the doctrine
pure and simple, as I have interpreted it, is in-

this large series of

of Pangenesis,
correct.

Let us consider what were the alternatives before

us.

It

seems a

priori that, if the reproductive elements do not depend on the body
and blood together, they must reside either in the solid structure

of the gland, whence they are set free by an ordinary process of
growth, the blood merely affording nutriment to that growth, or
experiments show that
else that they reside in the blood itself.
they are not independent residents in the blood, in the way that
but they prove nothing against the possibility
Pangenesis asserts
of their being temporary inhabitants of it, given off by existing cells,
either in a fully developed state or else in one so rudimentary that
we could only ascertain their existence by inference. In this latter
case, the transfused gemmules would have perished, just like the
blood-corpuscles, long before the period had elapsed when the animals had recovered from the operations.
I trust that those who may verify my results will turn their attentionto the latter possibility, and will try to get the male rabbits to
couple immediately, and on successive days, after they have been
operated on. This might be accomplished if there were does at hand
because it often happens that when the rabbits
ready to take them
are released from the operating-table, they are little, if at all, dashed
they play, sniff about, are ready to fight, and, I have
in their spirits
no doubt, to couple. Whether after their wounds had begun to inbut they
flame, they would still take to the does, I cannot say
sometimes remain so brisk, that it is probable that in those cases
If this experiment succeeded, it would partly
they would do so.
confirm the very doubtful case of the pied young of the doe which
died after an operation of cross-circulation (which, however, further
implies that though the ovum was detached, it was still possible
for the mother gemmules to influence it), and it would prove that
the reproductive elements were drawn from, the blood, but that they
had only a transient existence in it, and were continually renewed
by fresh arrivals derived from the framework of the body. It would
be exceedingly instructive, supposing the experiment to give aftirma-

My

;

;

;

;

—
]\Ir.

;

waning powers of producing

tive results, to notice the gradually

mongrel

oflfspring.
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should give details of the operations of
that, having to deal with many
distinguished them permanently by tattooing bold Roman

important that

cross-circulation.
rabbits, I

I.

I

I

may mention

numerals in the inside of their ears.
I. Experiments of cross-circulation on one buck and two does, pure
silver-greys, of a breed obtained from Mr. E. Royds, of Greenhill,
Rochdale, the same breed as that on which all my u and w experiments had been made.
(m),
Oct. 19, 1870. Silver-grey buck, O, out of doe A (m) by
and therefore own brother to the white-footed young one, a small
His blood-mate was a
rabbit, just six mouths old.
Yellow buck, lop-eared, white throat, probably
I avoided unnecessary weighone-fifth heavier than the silver-grey.
ing, because it frightens the animals, and tends to interfere with the
final success.
At 12'' 30"' I made cross-circulation flow was per12'' 35™, continued perfect; 12" 4 0"", perfect, but yellow to
fect
silver-grey perhaps the stronger; 12'' 44'", ditto; 12'' 50™, perfect
both ways; 12" 55"", ditto; 1", ditto; 1" 5"', ditto; 1" Zj"', ditto.
I tested the flow with a small and
I then stopped and tied up.
delicate but very simple pulse-meter on all these occasions, not liking
I, however, used them at
to interfere overmuch with my fingers.
the commencement, at 12" 50'", and at 1" 5'".
Silver-grey doe, B {u), a fine large animal; her
Oct. 20, ISrO.
Common large grey lop-eared doe, about one-tenth
blood- mate was a
heavier than the silver-grey.
I mean the
1", cross- circulation established, apparently perfect
1" 6™, felt and
throbbing of the canula and artery were obvious
found the flow quite good; 1" 12'", common to silver-grey quite
good, vice versa poor; 1" 15"', ditto; I disconnected and cleaned
and removed clots and reconnected. This I repeated several times
there was still much trouble in maintaining a proper flow from
silver to common grey, but common to silver was always good. The
then I disconnected
and as the
operation continued till 1'' 40"'
silver-grey had received too much, I let her bleed to 4 drachms.
Silver-grey doe, H, moderate size; her bloodOct. 27, 1870.
Common large grey doe, certainly more than a
mate was a
There was some trouble with
tenth heavier than the silver-grey.
her, as the carotid was abnormal, and three offshoots from it had to
be tied, before the canula could be inserted.
12" 48™, cross-circulation established, perfect pulse, but silver to

M

;

;

;

;

;

common

the fullest

vice i-ersM rather

;

poor

;

12" 53™, perfect
;

1" 2'", ditto

;

;

1", silver

1" 7™,

to

common

common
to silver

perfect,

stopped

;

disconnected and cleaned and reconnected, and by I" 1 2™ had reestabhshed perfect cross-circulation at 1" 30™ I had stopped silver to
common and made common to silver better got five minutes good
I

;

;

27*
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then repeated cleanings and got three minutes more.
estimate at the close of the operation was that the silver-grey gave
blood freely for thirty-five minutes, and received it freely for about
the same time.
II. Experiments of cross-circulation on two bucks and two does of a
silver-grey breed, reputed pure, and looking well-bred animals, but
liable to show russet marks.
They were procured of iMr. Vipan, of
March, Cambridgeshire, and are of the same breed as those on which
Mr. Bartlett made his well-known experiments about the production
They are liable to throw
of Himalayas (Proc. Zool. Soc. 1861).
" Sandy Himalayas," as I found myself, as Mr. Bartlett also found,
and as Mr. Vipan informs me is the case. I distinguish this breed
flow,

by asterisks

(*).

Oct. 6, 1870.
Silver-grey buck, V*,mo([evaiesizQ; his blood-mate
Commo7i grey buck, with some russet on his back
was a
and white on his belly he was the larger of the two animals.
12'' 50", cross-circulation established, perfect
12'' bo"", ditto, but
silver to common, I think, a trifle the stronger; 12'' 59™, ditto;
;

;

I stopped them and cleaned
l'' 5", common to silver very faint.
out twice and successively; 1'' 15™, good, but common to silver was
My estimate was that there
the least good; 1'' 25"", disconnected.
had been an equivalent to fully twenty-five minutes, and perhaps
thirty minutes, of capital flow both ways.
Oct. 7, 1870.
Silver-grey buck, Q*, moderate size; his bloodYellow buck, white belly, large.
mate was a
jjh ^Qm^
cross- circulation established;
good;
II'' 45"", quite
11'' 50™, good but not perfect; 11'' 5 S™ good; 12" both stopped.
Then I made several disconnexions and cleanings, and obtained
]\Iy estimate
short periods of success
at 12'' 35" I finally stopped.
was thirty minutes' good running
the silver-grey received more
than his share there was a slip in the operation, and five drachms
of blood were lost between the rabbits ; so I did not care to let the
silver-grey bleed more.
Silver-grey doe, I*, moderate size ; her blood-mate
Oct. 6, 1870.
was a
Common grey doe, large.
3'' 44",
3'' 40"°, cross-circulation
was established
excellent
3'' 55", excellent
3'' 50", excellent
shortly after, something was
I had a good
twisted or otherwise went wrong, and both stopped.
Ten drachms of blood
deal of trouble and but little further success.
was lost between the rabbits (partly by leakage of the canulse).
Silver-grey doe, J *, moderate size
her blood-mate
Oct. 7, 1871
Yellow doe, dark about mouth, and also of mowas a
I afterwards became convinced she was simply a sandy
derate size.
;

:

;

;

;

;

.

;

Himalaya.
At 2" 5" established cross-circulation
excellent

;

2" 25", excellent

;

;

2" 13", quite good
2" 35", ditto

2" 30", ditto

;

;

;

2" 20",
2" 40",

An accident occurred at the end, by whicli
then disconnected.
the silver-grey lost four drachms of blood.
ditto,

^Ir.
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II.

Description of the method of performing the operations.

chance of success that the operator should
have a large and thriving stock of full-grown rahbits. They cannot be procured at will in the market and young ones are so timid
and tender that they are not fit to be operated on. The next essential
point is an operating-table, with ample and proper apparatus for holding the rabbits easily but rigidly.
It is most improper to subject a
helpless animal to an operation without taking every precaution for
its success, so as to minimize the necessity for operating.
The chief
hindrances to success are, entanglement of instruments, or the breaking loose of blood-vessels, both owing to an unexpected start also an
animal will struggle violently, and become terrified if he is loosely
held, hoping to get away, whilst if he is firmly secured he lies as
though magnetized, without signs of fear or discomfort, and with
his pulse and breathing perfectly normal.
I regret extremely that,
although 1 took pains to inquire, I did not at first hear of Czermak's
recently devised apparatus for holding the head.
I began by the
old plan of putting the animals in a bag and holding them, which
Then I devised a plan of mv own, which
was very unsatisfactory.
was good, but inferior to Czermak's, and I therefore abstain from
describing it.
The latter, with recent modifications, can now be
obtained at Mr. Hawkesley's, 4 Blenheim Street, Bond Street,
London, to whom, I should say, I have been greatly indebted for the
care and thought he gave to successive and very numerous modifications of my instruments (far more numerous than I care to describe).
A drawing of Czermak's apparatus will be found in the
Berichte der K. Sachs. Gesellschaft der Wissenschaften zu Leipzig
It is essential to a fair

;

;

'

'

1867, p. 212.

For injections, I used a five-drachm ebonite syringe, whose stem
was boldly graduated to drachms. The canula (to be inserted into the
vein) was screwed into a light stopcock.
This was filled with water, which, so
long as the cock was closed, did not
run out for want of a vent-hole. When
it was thrust in the vein and the vein
was tied round it, I held the syringe
full of blood near the open end of the
stopcock, drove out all air by allowing
a few drops of blood to

fall

into its

mouth, then pushed its nozzle firmly
in, opened the cock and began to inject, steadily and slowly, at the rate of
about one drachm in twenty seconds.
When the syringe was emptied, I
turned the stopcock, withdrew it, rapidly filled it, emptied it and
again filled it with warm water, and returning to the canula with the
same precautions as before, I threw in about \ drachm, to wash the
blood out of the canula and adjacent vein.
I do not think I lost

:
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more than three (or perhaps four) rahbits by injecting air, although
the removals and replacements of the syringe were very numerous,
often ten times in a single operation of the w kind.
My apparatus consisted of a zinc warm-water bath, represented on
the left of the diagram below
the vessels drawn to the right of it
fitted into holes in its lid, as indicated by the letters.
is the basin
to catch the supply-blood
it was whipped up by the whisk F
then
poured into C, which consists of a short funnel with muslin below,
resting in the top of a glass measure
when the blood had strained
through, the funnel and muslin were set on the top of D, to get
them out of the way and, at the same time, to keep them warm for
future use
B is the thermometer E is a spill-case full of water to
contain the syringe.
In addition to these, I required a large sloppail, a jug of hot, and another of cold water.
;

A

;

;

;

;

"

1

;
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drachms, indicated by the graduations on the syringe-handle, (12)
returned the overphis to the glass of supply-blood, (13) cleansed
syringe and injected water, (14) let the rabbit bleed three or four
drachms,
and then recommenced the series. I have not reinserted
in this description before (11) and (13) what I previously described
about turning the stopcock &c. nor have I spoken of the continual
jotting down of notes in my case-book.
At the end of all, the vein was tied. It was, no doubt, the surest
plan to avoid future hemorrhage, especially as the blood was defibrinized
but the rabbits were apt to suffer from phlebitis, and I
lost some thereby.
Owing to the extreme rapidity and stiffness of the coagulation of
rabbit's blood, it is quite easy to estimate the quantity that may have
been spilt on the operating-table.
It has simply to be sponged
into a measuring-glass.
Cross-circulation would be a very easy operation in animals whose
carotids were even a trifle larger than those of silver-grey rabbits
but it is difficult with these, because the smallest cauula which can
be used with propriety can only just be forced into the largest of
them. It is of no use to operate with small canulae in every case,
a layer of fibrine is sure to line the tube if the bore is small this
layer chokes it, while a layer of equal thickness in a larger tube
I found canulse -^ inch in diameter
leaves a free central passage.
those I used were
inch.
of bore were worthless
If I were to
operate again, I should not use silver-grey rabbits, on account of
their smallness, but " Belgian hare " rabbits.
When the canulae
are brought home together, the wire hooks, shown in the sketch,
secure them but I also slipped an India-rubber band over the tips of
The cut ends of the artery were held open and
their handles.
stretched out by a pair of delicate curved forceps (a suggestion due to
Dr. Murie), and the canula was pressed in (the shape of its mouth

—

;

;

;

;

;

;

^

;

was the result of many

trials

and modifications), and

a ligature vn
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put on. In the diagram (p. 387), A represents one pair of canulse,
both opened and closed. B shows their position at the time of crossed
It will be observed that each artery requires four pieces
circulation.
of apparatus, viz. two spring forceps to stop the blood, and two
Thus, when the throats were brought close together, to
canulse.
connect the arteries cross-wise, there were no less than eight separate
pieces at work in a deep hollow, close together, and attached to
delicate arteries, none of which could be permitted to twist or interfere
I append a reduced sketch
with each other.
of one of the two frameworks over which, as
previously described, I suspended these instruments, with attached counterpoises, and so
Both pair of canulse
avoided all confusion.
and two pair of forceps are here represented
they might be so arranged but it is better to
divide the instruments, equally, between the
two frames.
For removing clots from the canulse, I tried
a great many plans, none with as much success
I have, however, been able
as I could wish.
to extract clots from the artery itself, a good
quarter of an inch beyond the canulae, with a
wire whose end had been cut with a file into a
;

;

delicate solid corkscrew.

I

washed out the

canulse, before reconnecting, with a thin stream of water sent through
the quill of a small bird, which I had fastened, by help of a short

India-rubber tube, to

my

syringe.

The wounds require careful dressing, just like those of a man.
The rabbits bear the operations wonderfully well, and appear to suffer
little or no pain when the influence of the anaesthetics happens to
have left them temporarily sensible. They are often quite frisky
when released, and sometimes look as though nothing whatever
unusual had

happened

to

them,

all

through the time of their

recovery.

MISCELLANEOUS.
Note on the Ichthyosaurian Head.

To

the Editors

of the Annals and Magazine of Natural History.

—

Gentlemen, By an oversight, in my " Note on the Ichthyosaurian Head," the frontal bone was excluded from the anterior
Exceptions should have been made in favour
nares of Vertebrates.
of Monitors and the Mammata. Whether the " Hell-bender " is also
to be excepted

might perhaps admit

of discussion.

Faithfully yours,
H. G. Seeley.
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Le Jelin of Adanson.

To

the Editors

0E><"TLEiiE2f,
4'"'^

of the Annals and Magazine of Natural History.

— In the

serie, vol. xv. pp.

'

Anualcs des Sciences Xaturelles

369-374 (1S61),

:

Zoologie,'

I published a note

on the

Jelin of xidanson and the genus Pleurodictyon of Goldfuss.

During my visit to Cette last summer, I had the opportunity,
through the kindness of M. Dumel- Adanson, the present possessor
of the collection of Adanson, of examining the typical specimen of
the Histoiro Xaturelle du Senegal.'
I ascertained that
was not provided with any internal calcareous tubes, and that its
structure was unlike that of any coral or shell or Bryozoon.
It

le Jelin in

'

it

showed, on the contrary, in this latter respect a great resemblance
which I had the opportunity of examining in the British Aluseum through the kindness of Dr. G anther.
Notwithstanding its very different shape, I suspect that this enigmatical body may prove to belong to some part of a cartilaginous

to Myriosteon Higginsii, Gray,

fish.

I am, Gentlemen,

Your most obedient Servant,
0. A. L. ^IciRCH.

Copenhagen, April

On

the

2,

1871.

Action of the so-called Poisonous Shadow of various Tropical
Plants.
By Professor Kaesxex.

The author

in the first place I'eportod his experience of the pro-

perties of the Manchineel tree (^Hipiiomane manzanilla, Linn.), which,

some other Euphorbiacea), Anacardiaceae, and Artocai'pese, is so
the natives of the regions in which this plant is
indigenous, that no one will approach it unnecessarily or stay any
like

much dreaded by

its vicinity ; for it is generally known that the comfort of
repose in the cool shade of this thick-foliaged evergreen tree is paid
^ for with painful inflammations, and, in persons of irritable constitution, even with death. Nevertheless, at present, naturalists regard
this dread as exaggerated, especially since Jacquin stated that
during a storm of rain he remained naked for several hours under an
Hippomane without the smallest injurious consequences. The author
remembered this statement of Jacquin's when he met with fine examples of the Manchineel on the coast of Venezuela, near La Guayra
(on the sugar-plantation of Xaiguata), and did not hesitate to carry
out his desire of collecting some of the milky juice of this tree in
This occupation, however,
order to investigate its constituents.
which lasted for several hours, was speedily followed by a burning
sensation over the whole body, associated with a swelling of the
moister parts of the skin, particularly the face, and especially the
On the next morning the eyes were almost completely closed
eyes.
up, and at the same time so irritable that Karsten had to stay for
some days in a perfectly dark room. After the lapse of three days
the swelling diminished, and the epidermis began to separate.

time in
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This Hippomane, therefore, secreted a volatile matter whicli was
taken up bj the moist skin in a dry atmosphere, and being absorbed
by the mucous membranes and sudorific glands caused them to become diseased Jacqnin, on the contrarj-, detected nothing of the
kind, because the gaseous secretion was taken up by the rain-water,
and thus rendered innocuous to his body.
The wood of this Hippomane also apparently contains a similar
volatile matter
at least its combustion causes similar morbid phenomena, especially inflammation of the eyes.
Like the Manchineel, some other Euphorbiacese and Auacardiaceae,
especially species of the genus Blins {e. ^. R. juylandifoUa), are
dreaded in South America.
Of the latter the author was also told
that people have died of the cutaneous sores which were produced
in consequence of the action of its shadow, i. e. its gaseous emana;

;

tion.

The author finds an analogue of this deleterious exhalation of the
Hippomcme in the volatile organic bases, such as trimethylamine,
and he thinks that such nitrogenous volatile compounds (substitution-products of ammonia) are more generally diffused than we
suppose.
They have probably been overlooked in the analysis of
the gases exhaled from living plants, because they were attracted
and retained by the water which the apparatus usually contains.
In all the plants which Karsten has investigated for this purpose,
in germinating Leguminosae (lentils, peas, lupines), in the development of buds on trees and shrubs (^senilis, Syringa, Cratcegus,
Primus, Pyrus, Vihurnum) and on tubers (Helianthus, Solanum),
in fungi, &c. he detected volatile ammoniacal compounds, some of
which rendered turmeric paper faintly brown, when he placed very
dilute pure sulphuric acid upon the bottom of the air-tight receivers,
shut off by acids, which contained these plants, left it there for a
few days, and then mixed it with Nesler's reagent.
As the tissue of the above-mentioned plants at the same time
always has an acid reaction, it is not probable that this volatile
nitrogenous compound is merely ammonia or an ammonical salt
but this further investigations must settle.
His anatomical results led Karsten to the belief that these volatile
and, in part, basic nitrogenous compounds originate during the trans,

formation of the neutral proteine materials (which occur as thickwalled content-cellules in the tissue-cells of the organs) into acid
compoimds which permanently redden blue litmus-paper, whilst new
generations of cells make their appearance in these cellules.
The oxygen which is taken up during this vegetative process by
the embryos, buds, fungi, &c. which exhale this gaseous matter,
probably belonging to the amide series, in combination with carbonic acid, would therefore not, as has hitherto been supposed,
serve to convert certain carbon-compounds of the seed &c. directly
into carbonic acid and water, but, in the author's opinion, the oxygen
would rather act first of all upon the proteine materials present,
which would thus be oxidized, dissolved, and converted partly into
viscid compounds, dissolving the hydrates of carbon, fat, &c, (dia-

—
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and partly into gaseous compounds decomposed by contact
with the air into carbonic acid and these ammoniacal derivatives.

stase),

The sui-prising circumstance that the plant should in this way
give off as an excretion a part of its scanty supply of nitrogen loses
its improbability, as the author remarks, when we know that the
tips of the roots usually have an acid reaction, and that the ammoniacal derivatives carried down by water into the soil are again
taken up by them.
Karsten expresses a hope that a thorough study of these conditions

many phenomena which

obsciu'e and inexpligei-minating parasitic
fungi into particular organs of plants, particularly such as the developing embryos of more highly organized plants, and their leafand flower-buds and the finding of the fissures of these organs by
the germinal mycelium of the fungus, which not unfrequently
further, the finding of the micropyle of atropal ovules
takes place
projecting freely into the cavity of the ovary by the pollen-tube
for
probably each of these organs exhales a specifically jieculiar compound
which serves as the first nourishment of some one definite kind of
growing fungal germ or pollen-tube, and guides it to the place of
Zeitschr. des allgem. 'osterr. Ajjothekerits subsequent development.

will elucidate
cable,

—

are

for example, the penetration of

still

many

—

—

;

Vereines, No. 11, 1871.

A new

Communicated by the Author.

Genus of the Eolididae.

By

Prof. Salvatore Trijtchese.

Prof. Trinchese, of Genoa, has described a new form belonging to
the family Eolididae, obtained upon seaweeds in the port of Genoa,

May 1869. He regards it as forming a new genus most nearly
aUied to Hermcea, Loven, but also presenting considerable affinity
to the genera Phyllohranchus, Bergh, and Chiorcera, Gould.
He
characterizes it as follows, under the name of
in

Beccaeia.

Corpus elongatum, subcompressum, postice attenuatum.
Caput distinctum, utrinque in lobum planum extensum. Poclarium latum,
angulis anterioribus acutis, paullulum productis.
Branchim
numerosae, foliaceae, seriebus minus distinctis ad latera dorsi
RMnophoria (superior tentacles) longa, foliacea, eondispositae.
Foramina generationis {et anil) ad dextrum latus.
voluta.
Radula dentibus validis non denticulatis praMaxillcB nullse.
dita.
is named in honour of Prof. Beccari.
For the species he proposes the name of Beccaria tricolor it is of
a delicate green colour throughout, but covered with small globules
of a splendid white and deep carmine-red colour.
These extend
also to the tentacles and branchial leaves. The white globules form
a transverse band across the anterior margin of the body and an-

The genus

;

other immediately in front of the pericardial sac.
On the dorsal
surface of the latter they are arranged in little round groups circumscribed and separated by red globules ; and a similar arrange-

—
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ment

occurs on the lower part of the branchiferous portion of the
The animal is well figured, with elaborate details. Its total
Annali del Maseo Civico di Storia Natiilength is 0-0075 metre.
raU di Qenova, i. pp. 47-54, pis. 4-7.

back.

On

the Entozoa of the Dolphins.

By M. H.

Gervais.

Entozoa have been indicated as living in
the toothed Cetacea, and M. van Benedeii has lately published a
complete list of them in the Bulletins of the Belgian Academy.
Of these the common porpoise {Phoccena communis) alone has
furnished five namely, Ascaris simplex, Strongyliis injiexus, S.
minor, S. convolutus, and Filaria injle.vicaudata. Only two are cited
from the common dolphin {Delphinus Delphis), namely Echinorhyndius pellucidus and Phyllohothrium Delphini. A dolphin of this
species from Concarneau, dissected at the anatomical laboratoiy of

About twenty

species of

—

Museum,

furnished, besides the Phyllohothrium, several other
among the ITematoda, (1) Ascaris simplex, previously observed in the porpoise ; (2) an undescribed species of Trichosoma found in the lung among the Trematoda, a species of fluke

the

species,

namely:

—

:

{Distoma) extracted from the biliary canals and araong the Cestoda
a very singular worm, with a long and slender body, without articulations, and resembling the Ligulce, but possessing, like the scoleces
of this order, a cephalic inflation furnished with four disks, but
wanting the circlet of hooks. The scoleciform part is slender, and
may be about one metre in length. From the head start two long,
waved excretory canals, analogous to those found by M. van Benedeu
in the Cestode worms of various osseous fishes.
These woims were enveloped in cysts placed on the lower surface
of the diaphragm, and some of them on the anterior abdominal
muscles.
The cysts are very voluminous, measuring 3 or 4 centithey are generally oval or
metres in length and 2 in breadth
almond-shaped, but sometimes nearly spherical. Their walls are
on cutting into them, a second envelope is
tolerably resistant
found, forming a second cyst, of which the form varies greatly.
The greater number of them were splterical, and one of the halves
was invaginated in the other this kind of sphere was umbilicated
at one of its poles and a very delicate nearly transparent membrane
fixed it to the wall of the first cyst. Others were oval, flattened and
others, united by their extremities, comfestooned at the margins
municated through a short hollow pedicle. On opening the second
cyst, the wonn is found coiled up like a ball of thread.
The author regards this worm as constituting a new genus uniting
the Tcenice with the Ligulce but the generative form (strobile) has
He proposes to name the animal Stenotenia
yet to be discovered.
The dolphin which furnished it also contained numerous
Delphini.
smaller cysts tenanted by Pliyllohotlirium Delphini and the author
has met with the latter species in a very old Delphinus Tursio taken
in the Mediterranean near Cette.
Comptes liendus, Nov. 28, 1870,
:

;

;

:

;

;

;

;
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XLIX.

— On

tlie

Base

By

JUNE

(Pelvis)

Prof.

1871.

of the Crinoidea brachiatca.

Beyrich*.

Since the investigation of the living Petifacrinus by Johannes
Miiller, the name of base has been generally accepted for that
part of the crinoidal skeleton on which the radially arranged
parts of the calyx originate. The base, together with the stem,
forms the dorsal sm*face of the animal ; to the opposite, ventral surface belong the calycine apertures, which are double in
the living and single in the fossil forms.
Both in extent and in composition the base of the calyx is
Sometimes it forms a
subject to multifarious variations.
spherically hollowed sac, upon the upper margin of which the
basal joints of the radii are inserted sometimes it is a short
funnel or cone, or a flat cup, which takes only a small part in
the walling of the calycine cavity ; sometimes it seems to have
entirely disappeared, either by metamorphoses such as may be
demonstrated in the living Comatulce^ or by amalgamation
with the radii, or by an enveloping overgrowth of the latter,
as is the case in Eugeniacrinus. Nevertheless the base always
remains an essential part of the skeleton, which cannot be
crinoid without a base (which
imagined as non-existent.
does not exist) would be one in which the radii meet, separate
from each other, in the dorsal pole, so that the pole would be
;

A

surrounded by the

first five

radial joints.

progressive study of the fossil Crinoidea has shown
that the form and extension of the base furnishes a nonessential character, in accordance with which we can scarcely
form generic divisions ; on the other hand it has become more
and more evident that the composition of the base furnishes
the most important of all distinctive characters. The arrange-

The

* Translated by W. S. Dallas, F.L.S., from the Monatsbericht dcr
kon. preuss. Akad. der Wiss. zu JBerlin,' Feb. 1871, pp. .33-55.
'
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ment which Bronn adopted for the Crinoidea, in 1860, in his
Klassen mid Ordnungen des Thierreichs,' divides the Brachiata, after Mliller's example, first into the Tessellata and
Articulata, and makes smaller sections in the arrangement of
'

the genera within these divisions, exclusively from characters
presented by the various composition of the base.
The arrangement is artificial, and by no means brings the true relations of the Crinoidea in all cases to a correct and definitive expression but it has great advantages over other, older attempts
at dividing the Crinoidea into families.
In accordance with their composition, the bases are to be
distinguished as those which possess a regular quinquepartite
structure, and those in which the regular quinquepartite composition becomes converted into a symmetrically quadri- or
tripartite one. This conversion is subject to definite rules, the
exposition of which is the principal object of this memoir.
This must be preceded by a consideration of the regularly
quinquepartite base in connexion with the structm'e of the stem.
The composition of the regularly quinquepartite base follows the following law
Beneath the circle of the first radial
joints a circle of equally numerous segments is inserted in
alternating positions, the sutures of which strike the middle of
the radial segments, so that the segments of the basal circle,
when considered in their relation to the calycine radii, occupy
an inteiTadial position.
second circle of segments may
follow, alternating in the same way with those of the first
circle ; so that their position beneath the calycine radii is
maintained, and they would form a continuation of these if the
first basal circle were deficient.
In the pedunculate Crinoids
the base is completed by the five sutures of the first basal
circle when this alone is present, or of the second additional
basal circle reaching down to the nutritive canal wliich unites
the base with the stem. When only a single divided circle is
present (as in Ciqyyessocrinus) the five segments of the circle
apply themselves around an undivided central segment which
is perforated in the middle by the nutritive canal
such a
central segment, as it essentially participates in the formation
of the calycine cavity, must be referred to the base, and be
regarded as the representative of the second bas&l circle.
Pedunculate Crinoids with two divided circles in which a
similar behaviour occurs in the second circle are unknown, as
are also Crinoids with three divided basal circles*. It is only
;

:

—

A

,

;

* Hall's genus Dendrocrinus, to which that

autlior ascribes three basal

cannot come into consideration here, as both the figure and description show that the statement rests upon the erroneous interpretation of
imperfectly preserved remains.
circles,

.

of

among
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non-pedunculated and later Crinoids that the regenus Marsupites is characterized by the
circumstance that the five segments of the second basal circle
sm'round a large pentagonal central j^late in the same way as
the segments of the first circle in Cupressocrinus^
For the sake of brevity, I will indicate the divided bases, according to whether one or two circles are present, as monocyclic
or dicyclic. With the dicyclic base it is sufficient to distinguish
the two circles as the upper and lower, or as the outer and
inner, as has already been done in my memoir on Encrinus.
In that memoii', also, the reasons have been given which are
opposed to the unaltered retention of the terminology adopted
by Johannes Mliller for the parts of the base. In this the
segments of the circle lying immediately upon the stem are
everywhere called hasalia namely, both the segments of the
monocyclic base and those of the inner circle of the dicyclic
base the upper circle of the latter receives, as something
tlie

markably

isolated

—

;

accessory, the special name of the ^?«raJa.s^5.
By this it is
implied that the consideration of the base should start from
the stem, and not, as is more natural, from the radii.
Subsequent authors merely altered the names, without making

Of the parabasal segments De Koninck
pieces sous-radiales, from which resulted suhradialia,
and, with Bronn, the subradial zone.
But the monocyclic
base might with equal justice be named subradial. The name
of interradials^ recently employed by Quenstedt for the parabasalia, would, if adopted, be perfectly confusing.
In many Crinoids the stem is of so simple a structure that
it only constitutes a transversely segmented appendage of the
calyx.
This is the case with the stems having a circular
periphery, with a small round nutritive canal, and with indefinitely multiradiately striate articulating surfaces. From these
we must distinguish other stems which in various ways display a quinqueradiate structure in directions which stand in a
definite relation to the directions determining the arrangement
of the calyx.
Sometimes it is by the pentagonally prismatic

any improvement.

made

* Among the older Crinoids, F. Roemer's Astylocrinus l<evis (Letlifea
Geognostica, Taf. 4^ fig. 13) appears, like Marstqntes, to possess two basal
circles, the lower of which, however, does not surround a central plate,
but is attached to an imdivided central boss, nearly as, in Aptocrhms,
the base is inserted upon the last joint of the stem.
Roenier himself
regards the central boss as the base, and only assumes one basal circle
above it, which he calls the parabasis; but the arrangement of the lost
plates is not reconcilable with this view, as is shown by the figure
representing the corresponding plaster cast.
The genus Astylocrinus
would be very different from Affassizocrinus, if the preceding intei-pre-

tation

is

correct.

29*
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form of the stem, sometimes by the five-leaved markings of
the articulating surfaces well known in Pentacrinus, and
sometimes by the pentagonal or five-lobed form of the nutritive canal that the directions determining the structure of the

stem are indicated.

In Peyitaonnus, the five smooth leaf-like
spaces of the articulating surfaces, the signification of which
was pointed out by Johannes Miiller, are directed from the
nutritive canal to the angles of the pentagon of the stem
in
the middle of the sides originate the cirri, which owe their
position to a periodically recun-ent division of the nutritive
canal in the five intervening directions. These two directions,
which are distinguishable in the same manner in other pedunculate forms, I will cliaracterize as the ^^en/a/^efa/o^s and
2)enfame>'ous directions of the stem ; they may occur either
together or alone.
Stems like those oi Pentacrinus, with pentapetalous angles
and pentamerous cirriferous sides, occur also in ancient Crinoids.
Goldfuss has figured such stems from the Eifel, belonging to Poterwc/'inus, under the name of Pentacrinus
priscus (Petref. Germ. Taf. 53. f. 7) and Murchison has given
figures of similar stems, from Silurian strata, without special
names (Silurian System^ pi. 4. fig. 56). Pentagonal stems
without five-leaved markings on the articulating surfaces, in
which the pentamerous directions correspond with the angles
of tlie pentagon, occur only in palteozoic strata (Goldfuss,
Taf. 52. fig. 2, Cyathocrinus pentagonus).
The directions of
the quinqueradiate nutritive canal always correspond with the
pentamerous directions of the stem, and therefore alternate
with the five leaves of the articulating surfaces when these
are present together with a five-lobed canal.
In their position with reference to the base, the directions of
the stems of quinqueradiate structure are dissimilar. In Pentacrinus the interradially placed segments of the monocyclic
base rest upon the five leaves of the pentagon of the stem
and the five pentamerous directions, or the five middles of the
Upon this
sides of the pentagon, correspond with the radii.
peculiarity rests the assertion of Johannes Miiller (Ueber den
Bau des Pentacrinus, p. 16) that the base is a metamoi-phosed
joint of the stem, and that its five pieces may be regarded
as divided parts of the five leaves of the stellate prism of
This is the same thing as to say that
the stem-joints.
the stem is an appendage of the base or of the lower basal
circle, divisible in corresponding directions. That such a conception is not in accordance with nature, appears from the beha;

;

viour of the dicyclic base in Encrinus, or still more distinctly
in the species of Poteriocrinus with a pentapetalous stem, such

of
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as P. fasiformis of the Eifel here, contraiy to what occurs in
Pentacrinus^ the sutures of the ch'cle in immediate contact
Avith the stem He over the angles, and the middles of the segments over the sides of the pentagon of the stem.
may
consequently distinguish the quinqueradiate stems according
to their different relation to the division of the base, as isomeral and antimeral stems.
Stems with a five-lobed nutritive canal, whether the base is divided monocyclically or dicyclically, have always an antimeral position, which appears
from the mode of entrance of the five lobes or rays into the
calycine cavity.
The segments of the basal circle in apposition to the stem are always notched in the middle by one of
the five rays of the nutritive canal.
These various peculiarities in the structure of the stem will
have to be taken into consideration in the discussion of the
circumstance that quadriradiate and ti'iradiate stems also
occur in which the deviation from the quinqueradiate form is
recognizable sometimes by their quadrangular or triangular
prismatic outline, sometimes by an apparently regularly
quadri- or tripartite nutritive canal.
The change of the regular quinque-partition into a symmetrical quadri- or tri-partition does not start from the radii,
but is peculiar to the dorsal pole of the Crinoid it occurs,
therefore, both in the monocyclic base and in the lower circle
of the dicyclic base.
The regular quinquepartite pentagon
becomes converted into a symmetrical quach'i- or tripartite
figure as follows
Either one of the five directions of division turned towards the sides of the pentagon, or two directions
not belonging to adjacent sides, pass, as it were, out of action.
Where the division is wanting, a larger plate, of pentagonal
outline, is produced, occupying the space of two of the quadrangular plates of the regularly divided pentagon. The
pentagon broken up, in accordance with this law, into four or
three parts is said to be symmetrically divided, because it can
be separated into two similar halves only in the direction of
one of the five axes drawn from the angles to the opposite
sides.
In the tripartite pentagon this axis cuts the single
small plate, and in the quadripartite the middle one of the three
smaller and the large plate.
In the quadi'ipartite pentagon the tendency to equalize the
differences of the four inner angles predominates, so that the
four sutures meet at the nutritive canal, crossing each other at
This equalization is to be observed in all graright angles.
dations in species oi Melocrinus. The symmetrical divisibility
is not altered by this, as the originally larger segment retains
:

We

;

:

—

;

398

Prof. Beyricli on the

Base

{Pelvis)

pentagonal form ; but the sutures are displaced, and no
similar equalization
longer strike the middle of the sides.
of the inner angles might also be possible in the tripartite
pentagon by the displacement of the two sutui-es bounding
the unpaired segment; but this appears to occm' but rarely.

its

A

In the preceding three figures, a shows the symmetrically
and b the symmetrically quadripartite pentagon
the latter with the inner angles equalized. The dotted lines

tripartite
c

in c are in the position of the imcUsplaced sutm'es.
Simple as these conditions are, they were not,

when

first

observed, either correctly interpreted or particularly valued.
may see this from the erroneously indicated divisions,
such as are represented in the figures in Goldfuss, Petr. Germ.
Taf. 58. fig. 3, or in Johannes Miiller, I c. Taf. 6. fig. 1 a.
That both the tripartite and the quadripartite pentagon are
only modifications of the quinquepartite, and formed in accordance with a definite law, was first explained by L. von Buch
in his memoir on the Cystidea ; at first, also, he had a notion
that there might be a certain connexion between the occmTcnce
of a symmetrically divided base and a lateral position of the
vertical aperture ; but by the further caiTying out of this idea,
he arrived at false conclusions. His opinion was that the
axis in accordance with which the base is divisible into two
similar halves, if prolonged meridionally round the Crinoid,
must strike the excentrically placed vertical apertm'e ; and he
went so far as to believe that a central vertical aperture can
occur only where the base is of regular quinquepartite strucIt would almost appear that at
ture (Ueber Cystideen, p. 5).
the time when he was endeavouring to decyi^her the natm'C of
the Cystidea, this observer, otherwise so acute, had never seen
the well-preserved calyx of a Brachiate Crinoid with a pentagonal tripartite base. He depends chiefly upon the genus
Actinocrinus (Cystideen, Taf. 2. fig. 9), which, however, does
not possess the pentagonal base ascribed to it, but an hexagonal one and for Platycniius he refers to the figures of
Johannes Miiller, in the memoir on Pentacrinus (Taf. 6), in
which there is nothing to be seen but an erroneously figured

We

;

of
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and nothing of the relations of the base

to the

excen-

trical vertical aperture.

In this way the first conception of the so-called " bilateral"
structure of the Crinoids originated (Cystidea, p. 2, note).
Subsquent authors retained the conception, but limited it to the
consideration of the deviations in the regular arrangement of
the radii, which certainly are connected with an excentric position of the vertical aperture (as

gnostica,'

i.

p. 221).

A

F. Roemer in

'

Leth^a Geo-

special relation of the symmetrically

divided base to the symmetrical division of the radii was
ignored; nevertheless it exists, and is subject to definite
laws.

The regular quinqueradiate arrangement of the radii of
the calyx is converted into a symmetrical arrangement by
one of the five interradial directions becoming particularly
marked when this occurs the radii arrange themselves symmetrically, in accordance with an axis which cuts through the
interradius characterized as polar and the opposite radius. In
many cases the distinction of the polar interradius is perceptible
only by the vertical aperture taking up an excentric position,
by moving towards the side from the ventral pole in the direction of one of the interradii.
In other cases, where the covering of the vertex between the radii wliich have grown together
to form the calyx is prolonged downwards, and forms the socalled interradial spaces, that interradial space towards which
the excentric vertical aperture is directed acquires a composition different from that of the others, or pushes further downwards between the adjacent radii. But it also happens, as in
Actinocrini with the vertex prolonged like a proboscis, that
one of the five interradial spaces possesses the abnormal composition, whilst the vertical aperture has retained its central
position.
As appears from this, it was incorrect to speak of
anterior and posterior in the Crinoids, as if tlie peculiar inter;

radius were always to be called posterior or anal, even when
the vertical aperture is central and when we have no knowLeaving out of consideration the quesledge of its position.
tion whether the single vertical aperture is to be called the
mouth, after the example of Miiller and L. von Buch, or the
anus, as recent anatomists wish, the anal interradius is still an
unsuitable term, because the distinction of the interradius is not
called forth by the vertical apertm-e, the excentric position of the latter being rather only a consequence of the
fundamental condition of the polar distinction of one of the

Accordingly I shall call the axis
directions.
according to which the radii arrange themselves symmetrically the radial axis, in contradistinction to the dorsal

interradial
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axis, in accordance with wliicli the base
divided.

is

symmetrically

Only in a few ancient Crinoids is the calyx so perfectly regular in structure that neither a radial nor a dorsal axis is distinguisliable.
In others only the radial axis is developed,
whilst the base is regularly divided and others, again, possess
regular radii and a central vertical aperture, with the base
symmetrically constituted. Those Crinoids in which only one
axis is developed would be divisible into two similar halves
from the vertex to the root, through one and the same plane,
which in one case would be to l^e drawn through the radial,
and in the other through the dorsal axis. But in the numerous
Crinoids in which both axes have attained development, it is
the rule that the dorsal axis maintains a direction peculiar to
it, differing from the radial, but constant in each individual
case.
The observations to be brought forward in the following
pages relate to genera with both monocyclic and dicyclic, tripartite and quadripartite bases.
Observation is most simple in the monocyclic tripartite hose
of Platycrinus.
The symmetrical division of the calyx in
accordance with a radial axis is possible in this genus only in
species allied to P. pileatus^ Goldf., or P. ruyosus, Miill., in
which the calycine aperture has a perfectly lateral position. If
such calyces be examined in the reversed position, with the
base turned upwards, making the orientation of the pentagon
of the base accord %\ath the inten'adius above which the vertical aperture is situated, it is easy to see that in all individuals the three segments of the base have the same position,
and that the dorsal axis does not coincide with the radial.
In order to institute more detailed comparisons, it is necessary to give the radial axis a fixed position.
In what follows
I shall, when examining the calyx in the reversed position,
turn its interradial pole forward, and indicate it by the letter E,
in the explanatory figures, which are always referable to this
position.
The lateral paired radii and inten-adii I distinguish
as the adjacent and abjacent radii and interradii of the right
and left side. As by this means the denomination anterior
and posterior radii or interradii is avoided, we obtain the advantage that in the upright position, in which observers are
accustomed to turn the vertical aperture backward, the expression for the lateral parts remains the same.
As in tlic pentagon of tlie monocyclic base the angles correspond with the inten-adial and the sides with the radial directions of the calyx, the law for Platycrinus, illustrated by
the annexed figure, runs as follows
The dorsal axis, d d, in
accordance with which the base is symmetrically divided, leads
;

:

—

of the Crinoidea brachiata.
over from the right adjacent radius to the
This expression will remain the
same when, the calyx being placed erect,
the vertical aperture is directed backward.
dicyclic tripartite hose is possessed
by the family Taxocrinida3, to which Taxo-
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crinus^ Forhesiocrinus^ Ichthyocrinus^
spilocrinus^

and Lecanocrinus are

Me-

to
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The above-mentioned five genera are
/
nearly allied to each other, both by the ,/
similar composition of the base and by
T>L,t„„
»
linytl ItltlS,
!••
1
ml
1
the structure ot their radii,
ihe latter
divide repeatedly, but retain uniserial joints, on the sides of
which distinct marginal plates are sometimes visible, but no
pinnules.
In none of them has a perfectly preserved ventral
covering with the vertical aperture been observed; but the
polar interradius is usually indicated by the circumstance that
the ventral covering descends between two radii to the base,
so that the subjacent segment of the upper basal circle acquires
a form diiferent from that of the other segments of the circle.
One or more inten-adial plates make their appearance in the
polar interradial space (and sometimes others in the lateral
interradii) ; but they did not serve as a firm shelly union of
the radii, which retained the power of movement by means of
chamfered joints as far as the first radial segment.
The
family is most nearly allied to the Poteriocrinidse, to which
Poteriocrinus, Cyathocrinus^ and other similar genera with a
dicyclic, regularly quinquepartite base belong.
The genera Taxocrinus and Forhesiocrinus are so nearly
related that it is a question whether both can be maintained.
Phillips, in 1841, first miited fom- Crinoids previously described
as belonging to Cyathocrinus and PoteriocrinuSy on account of
the concordant structure of their radii, under the name of Isocrinus, which has since become Taxocrinus.
Forhesiocrinus
should be chiefly distinguished, according to De Koninck, by
the presence of interradial segments.
The genera, however,
can only be retained if Taxocrinus be limited to those species
in which the first division of the radii takes place in the third
joint, whilst four primary radial segments are characteristic of
Forhesiocrinus.
To Taxocrinus thus limited belong the English T. tuherculatus^ the American T. inter scapular is and the
two Rhenish species, T. rhenanus and T. affinis. The other
species placed in the genus by L. Schultze are either to be re.,-..

/*

1

"

^

moved

or doubtful.
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exceptionally small, and for the
its composition was unknown
;
That
to or misunderstood by the founders of the genera.
Taxocrinus possesses a dicyclic tripartite base was first established by Johannes Muller; in Forhesiocrinus it was first
observed by Hall in species from the Carboniferous Limestone
of America. Among the materials in the Berlin Museum, the
composition of the base was visible in a well-preserved Taxocrinus tuberculafus, and in two isolated calycine bases from the
Carboniferous Limestone of Bollandand of Altwasser,in Silesia,
of which the first probably belongs to Forhesiocrinus nohilis^
and the other to a still unknown species of the same genus. In
the two calycine bases the inner basal circle is very small, and
visible with distinctly preserved sutures only on the inside of
the base ; on the outside, in the surface of attachment of the
stem, no sutures presented themselves, even on the application of acids ; so that in perfectly preserved heads the composition of the base in these species would hardly be demon-

base in both genera

is

most part covered by the stem

strable.

In the three observed cases the sutures of the inner basal
circle exhibited the position

shown

annexed figure.
As the
segments of the second basal cir-

in the

with those of the
the pentagon, compared with
that of the monocyclic base of
PlatycrinuSy has received a reversed position, and the sides now
correspond with the interradial,
the angles with the radial, directions of the calyx.
The segments
and the sutures of the symmetrically divided lower basal circle
Taxocrinus.
have acquired a totally difi*erent
position
but the direction of the dorsal axis has remained
precisely the same; as in Platycrinus, it passes from the
right adjacent radius to the left abjacent interradius.
In order to review the simple foundation of this phenomenon
the more easily, we must start from the geometrical condition
that a symmetrical tripartition of the regular pentagon may
take place in two different ways, as the unpaired suture between two larger segments might issue from any one of the
five angles or from the middle of any one of the five sides.
As the division takes place in a pentagon the segments of
which alternate with the superjacent ones, the divisions starting from the angles are excluded, and five modes of division
cle

alternate

first,

;

of

the Crinoidea bracliiata.
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remain possible, only one of which occurs. In the pentagon
of the inferior basal circle, which has the opposite
position,
the sutures of the possible divisions acquire the directions
of
those which were impossible in the superior pentagon
:
and it
will be seen from the annexed
figure that the mode of division observed in Taxocrinus or
a
Forhesiocrinus is the only one
that was possible if the dorsal
v^r^...i..._\/
axis of the dicyclic tripartite
base was to preserve the same
/
?
/
\
position that it possesses in
\ /
the monocyclic base of Platy\r""^

B
I

y\\

yf

i

i

In the figure, the two pentagons of the monocyclic and dicyclic base divided in accord-

\/

/
/rv
'.

'"

/^

/

ance with the same dorsal axis
a
are placed one within the other,
the latter, with the sutures belonging to
guished by dotted lines.

it,

being distin-

From the two first mentioned genera of the Taxocrinidse
Ichthyocrinus is distinguished by the fact that the
radii, which
consist of flat broad segments, may become firmly
interlocked
in a state of rest.
As early as the year 1839, Phillips, when
companng the Cyathocrinus j)yriformis of the ' Silurian
System,' which belongs to Ichthyocrinus, with
Taxocrinus tuberculcitus, remarked that the two Crinoids
presented great analogies, and that the former might probably
form a new
genus-

judgment was confirmed by Hall, who ascertained the
presence of the dicyclic tripartite base in the American
Ichthyocrinus Icevis. According to the diagram which
this author
his

has given

m

the < Palaeontology of New York (vol. ii. pi.
45.
the polar interradius would be recognizable
also in
Ichthyocnnus by a small high-placed interradial segment,
and
the division of the inferior basal circle would
con-espond'with
that of Taxocrinus.
'

fig. 2),

De Koninck's genus Mespilocrinus is not, as L. Schultze
judged, identical with Lecanocrinus. It is distinguished
from
Ichthyocrinus only by a larger and more developed
calycine
floor,
which the dicyclic base in combination with the first
radial segments has acquired the form of
a patina.
Of the
two species of the genus, the Berlin collection has
received
from M. de Koninck a patina of Mesjnlocrinus
Forhesianus
the division of which is clearly like that of Taxocrinus,
as is

m
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M. de Koninck has

gireii

species.

Lecanocrinus is distinguished from Mespilocrinus by the
polar interradius, as in Poteriocrinus, having received an
oblique extension or a sort of twisting by the intercalation of
an accessory segment sinking do-wmwards towards the right
In consequence of this, the radial segments laterally
side.
adjacent to the polar interradial space, as well as the adjoining

segments of the upper basal circle, have an irregularly distorted form, which, however, exerts no influence upon the
The division of the base
division of the inferior basal circle.
may be observed in the patina of an undescribed Silurian
species from Gotland ; it is as in Taxocrinus, and agrees with
the various diagrams given for the genus
by Hall, of L.

—

New

York, ii. pi. 45. fig. 1^), of L. ornatus
[1. c. pi. 44. fig. 2g), and of L. caliculus {I. c. pi. 46. fig. 3 h),
and by Schultze of the Ehenish L. Boemeri (Echin. des Eifler
Kalkes, p. 40).
Thus, from what precedes, the observed division of the base
in the Taxocrinidaj was the same in all cases, which, inand the agreement with the
deed, are not very numerous
diagrams cited is in favour of the condition observed being a
law generally prevalent for the whole family. Deviations,
such as are shown by Hall's diagram of Forhesiocrinus in the
'
Palaeontology of Iowa,' and by Schultze's diagram of TaxoEchinodermen des Eifler Kalkes' (p. 32), I
crinus in the
inacrojyetalus (Pal.

;

'

am

inclined to ascribe to the circumstance that the authors
their attention to the relation here under

had not yet directed
consideration.

Among the Crinoids with a monocyclic quadripartite lase
there is scarcely one, except Ilelocrinus, that is fitted for corresponding observations. As in Platycrinus, certain species of
this genus possess a central or subcentral vertical apertiu-e,
and the five interradial spaces are alike in composition, so
that the calyx does not admit of being divided in accordance
with a radial axis. But in the majority of the species the
vertical apertm-e has a decidedly lateral position, turned tointen-adii, and the subjacent interradial space

wards one of the

acquires a greater

number

of plates, as, indeed,

was remarked

rule for the
demonstrable,
but exce])also
axis
is
dorsal
the
of
position
tions from this occur, which has not been observed in Piaty-

In such Melocrini a definite

by Goldfuss.

crinus.

The normal
ferent

})Osition of tlic dorsal axis in

from that

Melocrinus

in the tri])artite base of Plafycrinus

;

is dif-

it

runs,

of
as the
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annexed figure shows, from the right adjacent radius

to

abjacent interradius,
and is therefore turned further
from the radial axis by one decimal space.
The observation was made
on twenty calyces, partly belonging to M. Meroglyphicusy
from Stolberg, and partly to
undescribed Upper Devonian
species from Senseille,
near
Couvin, in Belgium. In seventeen calyces the normal diviMelocrimix
sion appeared; in the other
three it deviated in the same
way namely, so tliat the dorsal axis coincided with the radial.
If a dicydic quadripartite base were divided in accordance
with the same axis as the monocyclic base of Melocrinus, and
therefore stood in the same relation to this as the base of the
Taxocrinidffi to that of Platycrinus, the seo:ments of the
inferior basal circle would be
placed as in the annexed figure.
base divided in this manner
has not yet been observed, but
it has to be taken into consideration in the examination
of the structure of the genus
Cupressocrinus.
Giq^ressocrinus has perfectly regularly constructed radii,
without interradial plates. The ventral covering is unknown ;
but the internal framework, extended between the radii, which
is peculiar to the genus, possesses an interradially placed
aperture, indicating the position of the vertical aperture
by
means of which we are enabled to regard the calyx as divided
in accordance with a radial axis, and therefore also to discuss
the question whether the quadriradiate division of the stem,
which occurs in most species of the genus, stands in the same
relations to the radial division of the calyx as the division of
the base in other genera.
The dicyclically constituted base of Cupressocrinus consists
of a regularly quinquepartite upper circle and an undivided
central plate, which sometimes extends flatl}^ beyond the end
of the stem, sometimes is erected for a short distance, and
left

—

A
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sometimes entirely concealed by the stem. The quadriradiate
cross of the nutritive canal enters the pentagonal central plate
in the same position that it occupies in the quadrangular stem,
so that in any calyx with the vertical framework preserved
the directions of the five calycine radii may be easily compared with those of the four stem-rays. The examination of
numerous calyces of Cupressocrinus (jraciUs showed that in
the great majority the four rays of the nutritive canal occupy
such a position in the pentagon of the central plate that one
of the four rays is turned towards the left abjacent angle, and
the opposite one towards the middle of the right adjacent side,
whilst the direction of the two other rays is determined by
their crossing at right angles.
In the following figure the two pentagons of the outer basal
circle and the central jDlate
are placed one within the
other, and the above-described
position,

which

is

garded as normal,

be regiven to

to
is

the cross in the central plate.
The outline of the four-sided
stem, as it appears on the
lower surface of the calyx, is
added.
Such a position of the cross
does not correspond with the
position of sutures by which
the pentagon of the central

might be broken up
symmetrically into four parts it would therefore also not be
possible in a stem the rays of which were in isomeral position
to the segments of a divided
plate

;

inferior basal circle.

But

if

we draw

in the pentagon of
the central plate, as shown in
the annexed figure, four sutures crossing each other at
right angles, to which the
four rays of the nutritive

canal stand in an antimeral
position, we have the division which would occur in a
dicyclic base which is divided
into four parts in accordance
with the same axis as the monocyclic base of Melocrinus.
The four segments have the same position as in the lower

of

the

Crinoidea brachiata.

figure on p. 405, but with
are equalized.

tliis
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difference, that the inner angles

Besides quadriradiate stems, stems with triradiate nutritive
One of
canals also occur in two species of Cupressocrinus.
these species is frequent in the Eifel, and was characterized
almost simultaneously by L. Schultze as C. injiatus and by
Quenstedt as C. trimerus the second has been described by
Schultze as C. Meroglyphicus.
On the examination of ten
injiatus^ it soon appeared that here also the three
calyces of
rays of the stem are not symmetrically placed with regard to
the radial axis but yet in the majority the position did not
correspond with the dorsal axis, which was the detenninant
In the most regularly fomied
for the quadriradiate stems.
calyces one of the three rays appeared rather to be turned towards the right adjacent angle of the pentagon of the central
plate
that is, in correspondence
with the axis which was determinant for the symmetrically
tripartite base of Platycrinus
and the Taxocrinidge. In the
annexed figure the character is
illustrated in the same way as
that of the quadriradiate stem,
by drawing in the pentagon of
the central plate three segments
in accordance with the axis indicated, so that the three rays
of the nutritive canal have the
antimeral position.
Perhaps the deviations from the rules assumed for the stem
of Cupressocrinus^ which are comparatively not uncommon,
may be refen-ed to the occurrence of something like hesitation in the selection of one or the other axis in the formation
The proportion of abnormal to nonnal positions
of the stem.
in the quadriradiate
in the observed cases is as follows
stems of G. gracilis three or four abnormal occurred to fourteen
normal, in C. ahhreviatus two abnormal to five normal,
and in C. injiatus three abnormal to seven normal. It must,
however, be taken into consideration here that few other genera have such a tendency as Cupressocrinus to produce numerous and multifarious monstrous formations.
The nearly allied genera Gastrocoma^ Ceramocriyius, Nanocrinus^ and Lecythocrinus would be especially fatted for further
investigations upon the fundamental law of the quadriradiate
structure of the stem ; these all resemble Cupressocrinus in the
Among the materials in the Berlin
composition of the base.
;

C

;

—

:

—
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Museum

the position of the stem-rays eoukl be determined
only in two specimens, a Gastrocoma and a Geramocrinus in
both the position was the normal one of Cupressocrtnus.
Myrtillocrinus is also nearly allied to the above-mentioned
genera, especially according to Hall's representation of M.
americanus.
more accurate examination of this genus
w^ould be especially desirable, as it is the only one to which
both a quadriradiate stem and a divided inferior basal circle
;

A

is

ascribed.

In the preceding only the various symmetrical modes of
division of pentagonal bases have been taken into consideration.
Besides these, however, monocyclic hexagonal bases
occur, which are divided in Actinocrinus and Hexacrinus into
in Dichocrinus into two equal parts.
As the hexaonly produced by two radii being pushed asunder down
to the base by an interradial space, the hexagon acquires for
the Crinoid the signification of a symmetrical hexagon, one
side of which as interradial is opposed to the five other sides
as radial.
vSuch a hexagon is consequently divisible into
equivalent halves only in accordance with one axis, which
nins across from the middle of the single inten-adial to the
opposite radial side, i. e. in accordance with an axis which
coincides with the radial axis of the calyx.
Consequently
the tripartition of the only apparently regular hexagon has to
be regarded as a symmetrical one, produced in accordance
with the rule that one of the three dividing sutures is placed

three,

gon

and

is

inteiTadially,

and the other two

radially.

in the base of Dichocrinus is to

The median

suture

be conceived as having one

half interradial and the other half radial.
The observations made on the Crinoidea brachiata led to a
comparative investigation of the Blastoidea and Cystidea.
The Blastoidea all possess a monocyclic, pentagonal, symmeti'ically tripartite base, and have, above one of the five interradial plates, a single opening, which probably represents
may therefore
the vertical aperture of the Brachiata.
in them also regard the calyx as divided
in accordance with a radial axis, and express
the division of the base in the same way
When viewed in the
as in the Brachiata.
same relative position that was given the
calyces of the Brachiata, the dorsal axis
acquires the direction from the left adjacent
radius to the right abjacent interradius.
This is a position which has not been observed
in Brachiate Crinoids with a tripartite base,
^d
but which has proved to be constant in a great
PenUttremites.

We

—
of

the
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number of Pentatremites of various
demonstrated in some specimens

species,

and could

also be

of Elceacrinus and Codo-

naster.

The Cystidea are generally not well fitted for such investigations, because in them the radii, ventral covering, and vertical aperture are not separated from each other, as in the
Only the two genera Stephanocrinus and Cryptowhich depart so widely from the other Cystidea by the
want of calycine pores and their simple regular structure,
Brachiata.

crinus^

could be taken into consideration.
Stephanocrinus has almost exactly the same composition as
Pentatremites^ and is essentially distinguished only by the free
development of the radii the lateral pyramidal orifice, on
account of which the genus is referred to the Cystidea, has the
same position as the lateral vertical aperture of the Blastoidea.
The investigation of some well-preserved specimens from
Lockport, for which the collection is indebted to M. Roemer,
showed that, with similar orientation, the dorsal axis also has
the same position as in Pentatremites.
In Cryptocrinus the symmetrically tripartite pentagon to
which the stem is attached is immediately followed by a regular quinquepartite circle, above which the pyramidal vertical
aperture is so placed that the two inferior circles may be
;

compared

to the

dicyclic tri-

of a Brachiate
Crinoid. If, in accordance with
this, we place the pyramidal
aperture as the pole of a radial
axis, the dorsal axis (as shown
in the annexed figure) runs
from the left adjacent side to
the right abjacent angle of the
pentagon. The position stands
in the same relation to the axis
^
G-yptocnnus.
_,,
-1
,1
of the Blastoidea as the axis
namely,
of Melocrinus to that of Platycrinus or Taxocrinus
towards the same side, but turned by one decimal space furpartite

base

,

•

,

—

ther from the radial axis.

The results of the observations upon the symmetrically divided base of the Crinoids here communicated may be summed
up

in the following propositions

:

1. In all Crinoids in the calyces of which the radii may be
arranged in accordance with a radial, and the parts of the base

Ann.

(t

Mag. N. Hist.

Ser. 4.

Fo ?.

vii.
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in accordance with a dorsal axis, the

{Pelvis)

two axes have

a

normal

position towards one another.
2. If the inten-adial pole of the radial axis be turned forwards in the reversed position of the calyx, or hindwards in
in its erect position, and, starting from the interradial pole,
we distinguish the lateral radii and interradii as adjacent and
abjacent, the following laAv applies to all Brachiata, namely,
that the dorsal axis runs either from the right adjacent radius
to the left abjacent interradius, or from the right adjacent in-

ten-adius to the left abjacent radius.
3. In the Brachiata with a pentagonal tripartite base,
whether monocyclic or dicyclic, the dorsal axis goes from the

right adjacent radius to the left abjacent interradius.
PJatycrinus and Taxocrinus and allied genera were examined.
4. In the monocyclic quadripartite base of il/e?oc?-f««<.'? the
dorsal axis goes from the right adjacent inten-adius to the left
abjacent radius.
5. In genera with quadriradiate and triradiate stems [Cupressocri7iuSy Gastrocoma^ and allied genera) the rays of the
stem are so arranged that they would cut into the segments of

a base divided either quadripartitely or tripartitely in accordance with the observed axial directions, in an autimeral direction.
6. The hexagonal base of Actinocrmus, Hexacriniis, and
Dichocrinus is symmetrically divided, as one of the dividing
sutures, starting from the dorsal pole, runs to the single interradial side of the hexagon.
7. In the Blastoidea {Pentatremites, Elceacrinus, and Codonaster) the dorsal axis of the pentagonal tripartite base runs
from the left adjacent radius to the right abjacent interradius
a position which has not been observed in the Brachiata.
8. The genus Stephanocrinus^ which is referred to the
Cystidea, has the same position of the dorsal axis as the

—

Blastoidea.
9. If we look at the Cystidean genus Cryptocrinus in the
same way as at a Brachiate Crinoid with a tripartite base, its
dorsal axis con-esponds with a position from the left adjacent
inteiTadius to the right abjacent radius.

In conclusion, the question may be touched upon, how far
there are analogies between the peculiar division of the base
in the Crinoids and the symmetrical development of other
Echinoderms, especially the sea-urchins.
Of the parts of the EcMnus-Q\\t\\ arranged in meridional

the

of

411

Crinoidea brachiata.

rows of segments, the ambulacral and interambulacral spaces
represent the radii and interradii of the Crinoids. In the same
way as in the Crinoids, the radii of the Echini do not miite
in the dorsal pole, but remain separated therefrom by the
vertical apparatus, which, from its position, is the analogue of
the base of the Crinoids.
The symmetrical Echini acquire
their so-called bilateral structure by one of the interradial
spaces being distinguished from the rest by the occurrence of
the anal aperture the radii and interradii, as a consequence
of this, arrange themselves in accordance with a radial axis,
in the same way as in the Crinoids.
In the composition of
the vertical apparatus of the Echinus no phenomena occur
which are to be compared to the deviations from the regular
quinquepartition in the base of the Crinoids j but the vertical
apparatus acquires a symmetrical arrangement in another
way, by the combination of one of its plates with the madreporic plate, which is peculiar to the Echini. The ten radially
and interradially placed plates of the vertical apparatus may
therefore, like the symmetrically divided base of the Crinoids,
be arranged in accordance with a dorsal axis cutting through
the interradially placed madreporic plate and the opposite
radially placed ocellar plate.
As in the Crinoids, the dorsal
axis does not coincide with the radial ; it has an oblique
but regularly fixed position with regard to this. The expression for the position of the dorsal axis in the Echini differs
from that in the Crinoids, because, by the presence of the
madreporic plate, it acquires a fixed interradial pole, of which
the dorsal axis of the Crinoids is destitute.
In the symmetrical Echini the law of the position of the dorsal axis is expressed by regarding the madreporic plate as turned towards
If we wish to indicate the
the right anterior interradius.
position in the same way as with the Crinoids, we must place
the polar interradius forwards, as in the reversed position of
and then we obtain the expression that
the Crinoidal calyx
the dorsal axis of the symmetrical Echini runs from the right
adjacent radius to the left abjaeent interradius.
This is the
position observed in Platycrinus and Taxocrinus among the
Crinoids.
The regular Echini are comparable to those
Crinoids in which a radial axis cannot be distinguished for
which reason we cannot speak in them of a normal position
of the dorsal axis or of the madreporic plate.
;

;

;

30*
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L.

new

Species of Butterflies

By Osbert

America.

from Tropical

Salvin, M.A,, F.L.S., &c.

[Concluded fi'om

vol. iv. p. 181.]

33. Melincea scylax.

$. Exp. 3*70

AnteniiEe yellow, black at the base;
mnerne^ Linn., as regards the markings of
the upperside of the anterior wings the transverse yellow
band beyond the cell is narrower ; the basal half of the inner
margin is tawny, and not black the posterior wings are
tawny, with a narrow black margin beneath as above, the
base of the costa of the hind wings yellow there are no white
spots on the outer margin.
Hob. Bugaba, Chiriqui (^Arce).

somewhat

like

in.

M.

;

:

:

;

Mas. S.

&

G-.

34. Melincea orestes.

^ Exp. 3*50 in. Somewhat similar to M. lucifer^ Bates
(Trans. Linn. Soc. xxiii. p. 551), the yellow spot on the costa
and that in the a])ex being wanting the posterior wing, instead of being black between the cell and the outer margin,
has a double transverse row of black spots, the outer margin
being very narrowly bordered with black.
HaK Peru, Pozzuzo [Pearce).
.

:

Mus.

S.

&

G.
35. Melincea cydippe.

$. Exp. 3*80 in. Very similar to M. messenina, Feld.
(Voy. Nov. p. 356, t. 45. f. 11), differing chiefly in the cross
band of the anterior wings being entirely tawny, instead of
the outer half being yellow there is a black spot in the angle
between the second section of the median nervure and its first
branch both the outer and inner margins of the tawny band
are less deeply sinuated.
Hah. S. Ecuador, Guadalc|uiza [Pearce) ; Peru, Pozzuzo
:

:

{Pearce)

Mus.

,

S.

& G.

Ohs. This species

Hew. Ex. B.

ii.

t.

is

15.

coloured exactly as Mechanitis mothone,
f.

14.

36. Pronopldla timanthes.

^

Exp. 3*30

Similar to P. ohscura^ Butl. (Cat. Saty184, t. 4. f. 10), as regards the pattern of the underside of the posterior wings ; the ocelli of the anterior wings
are each surrounded by an oblong rufescent mark ; on the
upperside a similar series of marks is conspicuous, but the
.

ridae, p.

in.
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not pupillated; the general colour of both upper and
under surface is of darker hue, and the apex of the anterior
wings is more pointed than in P. ohscura.
Hah. Veragua, Volcan de Chiriqui [Arce).
Mus. S. & G.
ocelli are

37. OxeoscMstus cothon.

^ Exp. 2*35 in. Close to 0. tauropolis (D. &i H. Gen.
Diurn. Lep. p. 358, t. 66. f. 1)
on the upper surface are two
additional yellow spots close to the apex of the anterior wing,
and another between the second and third branches of the
median nervure the spot on the hind wing is larger the
band crossing the hind wings through the end of the cell on
the underside is much broader, and includes a considerable
portion of the extremity of the cell the narrow band through
the middle of the cell is concave instead of nearly straight.
Hah. Veragua, Volcan de Chiriqui {Arce).
.

;

;

;

;

Mus.

S.

&

G.
38. Heliconius sts7/j)hus.

Wings fulvous, edged and marked wil^
apical third of
antennee yellow, black at the base
anterior wings, costa, outer margin, region of subcostal nervure,
a comma-shaped spot within and a triangular spot at the end
of the cell, three indistinct spots between the branches of the
anterior wings, black
outer margin of posterior wings and
a macular transverse central band black, outer margin
spotted with white
beneath as above, but paler ; the black
apex of the anterior wings includes a faint submarginal row
of white and four yellowish spots there is a black streak
between the costal and subcostal nervures of the posterior

^

Exp. 3*80

.

black

in.

;

;

;

:

;

wings.

Hah. Peru, valley of the Cosnipata {Whitely).
39. Heliconius venustus.

&

Like H. anactoria, Dby. (D.
H. Gen.
($
but the spot over the end of the cell
Diurn. Lep. t. 15. f. 4)
of the anterior wing is wholly yellow, does not extend so far
towards the apex, and has a black spot at the origin of the
lower radial nervure.
.

Exp. 3*30

in.

;

Hah. Bolivia, Apolobamba {Pearce).
Mus. S. & G.
Ohs. This species belongs to the H. vesta group but the
characters of its markings appear to be so strongly defined
that the insect may fairly be considered a distinct race, if not
a good species.
;

;
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40. Heliconius etyhis.

Exp. 3"30 in. Similar to H. vesta j but differs in having
the anterior wings more elongated, and the yellow patch on
the middle of the wing is represented by a small oval spot
halfway between the cell and the apex. In the position of this
spot this species differs from all races and varieties of H. vesta.
Hob. Ecuador, Guadalquiza (Pearce).
Mus.

S.

& G.
41. Heliconius montanus.

J

.

Exp. 3*70

Granada, but

wing

is

in.

Like H. clysonyma^ Latr., from New
and the red band across the posterior

is larger,

twice as broad.

Hab. Costa Rica, Orosi {Kramer).
Mus. S. & G.
42. Heliconius pachinus.

^ Exp. 3'40 in. Somewhat like H. aranea^ F., but differs
The base of the anterior
notably in the following points
wings is wholly black the central yellow cross band is only
interrupted by the nervures, and is altogether beyond the cell
the apical band is nearer the apex of tlie wing the posterior
wings are crossed transversely by a conspicuous yellow band,
which is divided by the black nervules the cilia of the outer
margin is black the underside is marked exactly as above,
the red spots at the base of the posterior wings being just as
in H. arauea.
.

:

—

;

:

;

:

Hah. Volcano of Chiriqui.
Mus. S. & G.
43. Heliconius sotericus.

^ Exp. 3*45 in. Very
H. Gen. Diurn. Lep. t. 15.
.

closely allied to
f.

2)

H.

telesiphe (D.

&

and difhind wings

in all its markings,

fers only in having the transverse band on tlie
yellow instead of pure white it is also slightly broader.
;

Hab. Guaymay, Ecuador {Buckley).
Mus. S. & G.
Ohs. This species and Colcenis tithrausteSj described below,
in Ecuador take the place oi H. telesiphe and Colwnis telesiphe,
which are found together further south in Peru. The resemblance between the Heliconius and Colcenis is most remarkable ; but still more singular is the complete isomorphism in
both genera as regards the band of the hind wings.
Mr. Buckley captured several specimens of this species
during his recent visit to Ecuador.
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44.

Exp. 2'90

in.

Colcenis tithraustes.

Very closely

allied to Colcenis telesiphe^

Hew.,

but differs in having the transverse band of the hind wings
yellow instead of white in other respects the two species are
;

quite alike.

Hah. Canelos, Ecuador (Pearce).
Mus. S. & G.
Ohs. Mr. Buckley also took specimens of
Ecuador.
45. Eurema Arcmi.

this

species in

^ Exp. 2'50 in. Like E. dione^ Latr., but darker a
broad subtriangular tawny band crosses the anterior wing
from the costa towards the posterior angle the inner edge of
this band is nearly straight, and passes close to but outside
the elongated transparent spot between the first and second
median branches. There are no transparent spots near the
apex as in E. dione. The undersides of the two species are
quite aUke.
Hob, Volcano of Chiriqui {Arce).
;

.

;

Mus. S.

&

G.
46. Melitcea crithona.

Exp. 1*70

Outer margin of anterior wings somewhat
strongly emarginate, dark brown
anterior wing with two
deep-tawny spots in the cell, three others between the median
nervure, its second branch, and the inner margin
a broad
tawny transverse band crosses the wing from the costa to the
posterior angle posterior wings with three undulating narrow
tawny lines parallel to the outer margin. Underside with
band on the anterior wings as above basal half with ochre
spots margined with dark brown apex reddish brown, with a
few whitish spots posterior wings grey, with irregular brown
lines
outer margin dark brown, running into a large patch
near the costa apical angle grey, with dark lines the markings of the underside of the posterior wings much resemble
those of M. ardys, Hew.
The band across the anterior wings
in.

;

;

:

j

;

:

;

;

is

I

somewhat

;

like that in

M.

elaphicea^

Hew.

Hah. Volcano of Chiriqui {Arce).
Mus. S. & G.
Ohs. This is a well-marked species, and
have seen.

distinct

from any

47. Leptalis cinera^cens.

Exp. 2*45

Antennae black, palpi greyish, head
(J
and thorax black mixed with grey anterior wings pointed,
.

in.

:

angle rounded, not projecting
black, with five
grey spots one at the end of the cell and reaching to the

posterior

—

;

;
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one near the origin of the upper and lower
one between the second and third median branches,
posterior wings rounded at the
and two near the apex
anterior angle; a sootj-brown patch surrounded by glossy

costal nerviire,
radials,

:

brown occupies the costal half of the wing to the median
nervure
outer margin and region of the median nervure
black rest of the wing grey, with yellow scales about the
inner margin and anal angle. Beneath glossy brown anterior
;

;

:

wings with a large central fuliginous patch outer extremity
of the costa variegated with whitish outer margin of the hind
wings and the region of the anal angle yellowish a yellow
;

:

;

spot at the extremity of the precostal nervure.
Hah. Costa E-ica ( C'armio/) Chiriqui (-4r^e).
;

Mus. S.

&

G.

Ohs. Similar in form and the position of its markings to L.
nemesis^ Latr., but differs chiefly in the markings of both
wings being grey instead of yellow.

48. Leptalis oreas.

^

.

Exp. 2'40

Antennae, head,

in.

and thorax black

palpi black, with scattered grey hairs ; abdomen black above,
whitish beneath apex of the anterior wings rounded, outer
margin slightly concave black, with a wide patch of clear
yellow extending almost from the costa over the anterior angle
this
of the cell and beyond it to the second median branch
patch is somewhat concave, and is cut by the black nervures
the upper discocellular showing like an acute black projection
:

;

;

near the apex are three faint yellowish spots placed obliquely
posterior wings produced, slightly pointed at the end of the
subcostal, and, as in other members of the genus, silky white
at the base and along the inner margin, the region of the outer
angle brownish ; outer and inner margins and region of the
median nervure black, enclosing an irregidar oval patch of
white. Anterior wings beneath cretaceous white on the inner
portion ; costal region silky grey, variegated with white,
posterior wings silky grey variegated
especially at the apex
with white about the base and outer margin ; a band of glossy
white, cut by the nervures, crosses the wing through the end
of the cell two other prominent spots of the same colour are
placed, one between the third median branch and lower radial,
the other between the costal and subcostal nervures there are
one over the
also two orange spots at the base of the wing
:

;

—

precostal,

the

other

between the median and submedian

nervures.
Ilab. Calobre, Veragua {Arce).

Mus. S.

&

G.

;

—

—
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The Descendence-Theory considered from some special

LI.

points of view.

Bj W. Veltmann*.

Deviations from the average constitution of

tlie

species

may

be advantageous to the individuals and, according to Darwin's
view, may induce the production of new species by natural
selection in five different

From

ways

:

life.
Here that duration
of life is meant which is attained by the animal when it dies
a natural death, after existing during its life under normal
conditions. The greater this duration of life pertaining to
the animal in accordance with its original constitution, the
greater also, on the average, will be its actual duration and,
consequently, the assistance given by it to the maintenance of
the species.
2. Easier nourishment, /. e. attainment of the necessary
In connexion with the inheritance of peculiarities this
food.
comes into consideration, inasmuch as deficiency of nom'ishment
is prejudicial to the development and activity of the sexual
system, and may also abridge the duration of the time of

1.

birth a longer duration of

rejjroduction,
3.

The

5.

Greater

and even

life itself.

faculty of more easily escaping pm'suers and other
dangers. In this, greater protectedness of the eggs and young
from destruction is included.
4. Greater facility of efiecting copulation (clasping, seizing
the female, &c.).
fertility.

Among

these various momenta, 2, 3, and 4 depend in part
upon the stronger and more persistent constitution of the internal organs ; but 1 is also dependent upon this.
But 2, 3,
and 4 are conditional upon the production of special internal
and external organs or other properties (colour &c.). The
differences in participation in propagation hereby produced, as
also those in connexion with 5, may, however, always be very
small, as very considerable deviations always occur very

The differences in congenital
rarely and quite isolatedly.
duration of life are, on the contrary, very considerable. These
will therefore always have so predominant an influence, that
that of the other casual deviations disappears before it.
It
follows from this that from a species no other species possessing a shorter period of life can be produced. Of all deviations
in the external or internal constitution, only those can become
constant which tend to a longer period of life.
Differences in fecundity could only have an equal degree of
*

Translated from the 'Archiv fiir Naturgeschichte,' Jahrg. xxxvi.
by W. S. Dallas, F.L.S.

pp. 236-246,
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influence in very fertile animals,

therefore in such as lay
thousands of eggs.
Whoever endeavours to elevate the Dai-winian doctrine
from a very general and indefinite hypothesis into a scientific
theor}^ must therefore at any rate always take the above point
into consideration.
He must arrange his "genealogical tree"
only in such a manner that all the ramifications which issue
out of any given branch possess a longer duration of life than

the latter.

Paleeontology furnishes us something actual in connexion
with the sequence of species.
In general it does not agree
with an increase in the duration of life. The insects which
for the most part, like summer plants in the vegetable kingdom, are extremely short-lived, were preceded by Polyps,
Mollusca, and Crastacea and although Ave cannot now ascertain how long a Graptolite or Trilobite of the Silurian
formation lived, it can hardly be supposed that the insects
have originated from animals with a shorter vital period.
This could be possible only if Mollusca, Insecta, &c. originated from a common short-lived stem.
But where, then,
would the side-line have remained which led up from this
stem, by the Mollusca &c., to the Insecta? How can it have
come about that nothing of it is preserved, whilst of the Mollusca and Crustacea innumerable petrified examples exist?
Moreover experience teaches us that even the lowest animals,
polyps, rhizopods, &c., possess a longer diu'ation of life than
the insects, and also exceed them in fertility.
The case is the same with the Mammalia. With certainty
we can scarcely ascribe to these an earlier than Tertiary
origin.
Fishes and reptiles preceded them
and they can
only be regarded as produced from the latter. But reptiles in
general live longer than mammals. Among tortoises we have
examples of an age of more than 200 years, whilst the most
;

;

long-lived of terrestrial

mammals,

the elephant,

is

rather

more

than 100 years old.
Darwin, on the foundation of his h}^50thesis, describes the
demonstration of the production of a peculiarity injurious to
F. Midler, in
the animal as destructive of the hypothesis.
his work Fiir Darwin,' calls upon opponents to indicate any
one among the great number of natural-history facts which is
incompatible with Darwin's opinion. He regards the circumstance that this has not yet been done, even by the observers
who are most familiar with the animal world, as a proof of
the Darwinian doctrine.
But so long as the latter is nothing
more than a mere hypothesis, containing only the most
general outline of a theory, definite facts can no more be
'
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cited in opposition to

it

than definite assertions are contained

The

indefiniteness of the theory causes an equally
great indefiniteness in its refutation,
Tlie above arguments
in

it.

against the Darwinian opinion, derived from the results of
paleontology, make no claim to be unassailable.
But so far
as it can be regarded as possible to demonstrate the production of an injurious property from the multifarious data standing at the command of Darwinism, even in connexion with
this point, it must be the case here.
The abridgment of the
duration of life is such a property.
The species of the animal kingdom have been very aptly
compared with the paths of the planets (Blasius,
Fauna
Deutschlands,' preface).
The orbits of the planets are not
invariable, any more than a given species of animals is exactly
the same in one year as in another.
The variations, however,
are, for long periods, confined within definite limits.
But,
strictly speaking, this cannot be proved for cdl time^ as in this
case Ave must also take into consideration the matter existing
between the planets &c. Nor can we conclude from the present state of the planetary system as to any given earlier period.
It has been attemjDted to derive the present state of the planetary system from an earlier simpler one as which a rotating
nebular sphere was assumed.
This hypothesis was first proposed by Kant, who, however, was by no means the profound
mathematician that he is represented by Hackel (Natiirliche
Schopfungsgeschichte)
Laplace subsequently presented it in
a somewhat more mathematical dress, though not in his strictly
scientific Mecanique Celeste,' but in a more popular work.
Among astronomers, however, it is in tolerable estimation,
but only as a simple h}q)othesis, which is quite incapable of
further development into an actual theory (as has been shown
by the attempt made by Weiss).
The Darwinian doctrine also will perhaps always number
its adl\erents, as, indeed, its erroneous natm'e can no more be
strictly demonstrated than that of any view as to the flora and
fauna of the moon. But every attempt to convert the hypothesis
definitely into a theory, even if it should be in tolerable agreement with zoological, botanical, and palffiontological facts,
would always have something arbitrary about it, as a thousand others might be set in its place.
Considering the near affinity of Laplace's hypothesis of
creation and the Darwinian doctrine, it was to be expected
that the Darwinists would revert to the former.
All such
physical views originate from a weakness which attaches even
to the greatest naturalists
namely, the tendency to deduce
everywhere multiplicity from unity. This has its foundation
'

—

.

'

—

;
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human reason, which, from its incompetence to grasjj the iniinite multiplicity of nature, finds itself
compelled to refer this back as much as possible to unities.
But in this case it cannot arrive at absolute imitj, as multiSuch endeavours stand in
plicity is not included in unity.
contradiction to the causal principle, upon which, however, the
Darwinists (as, e. g., Hackel, in his Generelle Morphologic ')

in the finiteness of the

'

A

homogeneous mass of vapoiu- which
lay so much stress.
at a definite moment is so arranged about its axis of rotation
as to represent a body of rotation the diametral sections of
which agree perfectly with each other with regard to the diffusion of matter in them, will always retain this property
But if we ascribe to the various
the unity remains unity.
diametral sections from the

commencement any

definite dif-

ference, there is no reason whatever why we should not regard
any other difference that we please, and therefore the condition of the planetary system such or such a number of years

ago, as aboriginal.
This applies just in the
dial slime

same way to that particle of primorwhich, according to Hackel, formed the commence-

Hackel ascribes to his ''ifo/iera" a
homogeneity without any internal differentiation. All
movements that occur in such a body from a given period are
then necessarily functions of its form and of the arrangement

ment

of organic nature.

perfect

The perfectly irregular
of all other matter at that moment.
manner in which the Monere extends its pseudopodia would
agree with this, as the arrangement of external matter is likewise perfectly irregular. But now let us imagine that such a
particle of plasma acquires a calcareous or siliceous shell. The
form of this can only be quite irregular for, like the growing
forth of the pseudopodia, it is a consequence of causes acting
Observation teaches us, however, that the
quite irregularly.
;

Poly thalamia have in part a perfectly definite
This can be no function of the external world, as the
totality of matter certainly stands in no definite relation to the
form and arrangement of the spiral shells of these little animals, which, like those of many Cephalopoda, are divided
must therefore necessarily assume that
into chambers.
the apparently homogeneous and formless mass of plasma
which produces the shell stands in a definite relation to the
latter, or that a foreign force, not attached to the atoms of the
Hackel touches u])on this point
plasma, ])roduces the shell.
in his ^Generelle Morphologic' (Bd. i. p. 190), and is of
opinion that the cause of this phenomenon must be sought in
the special combination of the atoms into molecules. In those
Protozoa whose shell has a geometrically regular form this
solid shells of the

form.

We

—
considered from some specud points of view.
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supposition might not be absolutely absurd, as we must assume something of the same kind in the case of crystals. But
at the assumption that the molecules of any chemical compound stand in a definite relation to the spiral form of the shell
of Cornuspira planorhis or of the fossil Nummulina radiata^
every " thinking " naturalist would certainly shake his head.

In connexion with the first appearance of life, Hackel lays
great stress on the artificial preparation of organic compounds.
Hitherto, however, no one has prepared hydrates of carbon

and albuminates from

their elements ; and, with respect to
preparation of urea, formic acid, and other
retrogressive products of the animal organism, there was never
really any cause for making so much fuss about it.
The expired carbonic acid is also a retrogressive product and this had
long been prepared artificially. The chemical processes which
take place in organic bodies seem much rather to speak in
favoui- of the assumption of special forces.
Let any vegetable be planted in pin-e siliceous sand containing as nourishment for it only carbonic acid, ammonia,
and the necessary inorganic salts. Let the whole be kept at
a temperature of about 68° F., and covered with a glass vessel
which is always kept at a scarcely higher temperature. The
plant and the soil in which it grows therefore receive light
and heat from without. Let us now see what becomes of
these two agents.
If we bum hydrates of carbon in oxygen, two things take
place
1. Separation of the carbon from the water of the hydi'ate
of carbon ; 2, combination of the carbon with the oxygen.
At the same time heat is always evolved.
In the above plant the direct opposite of this takes place.
Under the influence of light the oxygen of carbonic acid separates from the carbon, and the latter combines with water to
form hydrate of carbon. During this, heat, or, at any rate,
mechanical motion (in the form of light and heat) must necessarily disappear.
If, then, the plant be allowed to grow, say, through a whole
summer, and the hydrates of carbon produced be then burnt,
portion of the
carbonic acid and water are again formed.
heat manifested during this process can then be converted
into mechanical work, whilst another part passes over to
bodies Avhich are at least at a temperature of 68° F., and by

the

artificial

;

:

A

this

means the products of combustion again acquire

this

original temperatui-e.

Now this whole process seems to stand in contradiction to
the second principle of the mechanical theory of heat, or to

;
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Carnot's principle, which lies at the foundation of this theory.
According to this, heat cannot be converted into mechanical
Avork without at the same time heat passing somewhere from
a warmer to a colder body.
But such a transfer has in this
case nowhere taken place.
might, indeed, say that the
heat of the sun has passed in the form of light from the hotter
sun into the colder plant. But the quantity in question can
be only a very small fraction of the heat which has become
latent in the hydrates of carbon
at any rate, it is much less
than that converted into work dm'ing combustion.
The
amount of heat represented by the absorbed light is therefore
included in that converted into work, and therefore has not,

We

;

Camot's principle requires, been permanently transferred to
a colder body.
No one has yet succeeded in devising any process in inorganic nature in which Camot's principle does not apply,
although many physicists and technicists {e.g. Hirn) have
If, now, we detect such
tested their acumen upon this point.
processes in organic nature, this indicates that special forces
as

are active in the latter.
In fact, the above departure from
Carnot's principle may be simply explained by the assumption that in the plant a force is at work capable of ruling in a
definite manner the irregularly interwhirling heat-movements.
In order that we may not thus come into contradiction with
the principles of the vital forces, we must assume that this
force always forms a right angle with the path of an atom
upon which it acts, and therefore, in the mechanical sense,

performs no work.
The Darwinists often claim for themselves the privilege of
In order to attribute
being the only " thinking " naturalists.
this superiority to themselves with greater justice, one might
advise them to make themselves a little better acquainted
with the doctrines of mathematics. From the upholders of
the exclusively mechanical conception of nature we must
necessarily require that they should be thoroughly versed in
mathematics and mechanics. Natural history and mathematics are, indeed, two departments which lie rather far apart
but just as the union of the dissimilar has led to many new
results in cattle-breeding and horticulture, it may also be possible that a hybridization of the sciences might lead to new
and peculiar results. It is true that the union must be such
that bastard productions in the bad sense may not proceed
from it.
Of many of the views put forward in Hackel's
' Morphologic
and other Darwinistic writings it may be
affirmed that they would have received an essentially different
form by " adaptation " to the laws of mathematical thought.
'

;
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The

attention of microscopists has frequently been directed,
of late years, to the Aynijldiileura pellucida or Navicula acus
as a test-object well suited to try the defining-powers of the

very best object-glasses. The length of this diatom is stated by
Pritchard as ranging from -^-^ to -^^ of an inch. The average
length is given in the Micrographic Dictionary at '0044 of an
inch.
The strife, which are exceedingly difficult, were first
'

'

by Messrs. Sollitt and Harrison, who estimated them
from 120,000 to 130,000 to the inch. Their estimate has
been adopted in the Micrographic Dictionary and by the
majority of modern writers who have referred to this test
but so many difficulties beset the resolution, that few microscopists appear to have attempted to verify the original estimates.
Indeed most observers would seem to have been unsuccessful in their efforts to resolve the Amphipleura even
with the best objectives; and some have gone so far as to deny
the existence of any stria3 upon the frustules of this species.
Among the microscopists who claim to have seen the strige,
several would seem to differ from the original estimates of
Sollitt and Harrison as to their fineness. Dr. Eoyston-Pigott,
whose papers on " high-power definition," in the Monthly
Microscopical Journal,' have recently attracted much attention,
sets down their number at 150,000 to the inch. Dr. Carpenter,
on the other hand, in the 4th edition of The Microscope and
its Revelations,' expresses the of)inion that even the estimates
of Messrs. Sollitt and Harrison are too high
and we are told
by Mr. Lobb (Monthly Microscopical Journal, vol. iii. p. 104)
that Mr. Lealand has recently " succeeded in counting the
Amphipleura-\u\t?>j and finds them 100 in i-oVo of ^^ inch."
A few months ago two slides oi Amphipleura pellucida were
received at the Army Medical Museum from Messrs. Powell
and Lealand, and I succeeded in obtaining excellent resolution
by the immersion -^-^ of these makers. The frustules on the
two slides were found to measure from -j-f-o to -^\^ of an inch
in length.
Resolution could be satisfactorily effected and the
string counted on any of them.
I took eight successful negatives from medium-sized and small frustules, and verified the
counts made in the microscope by counting the strias on the
glass negatives. I found the striae on medium-sized frustules,
say -;j-^ of an inch in length, counted usually from 90 to 93 striae
to the ToVo- of ^^ inch
in that selected for the two photographs
described
at

'

'

'

'

;

;

*

From

'

Silliman's

American Journal,'

May

1871.

;
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this memorandum the number was 91 to
the TiTo-o of ^11 inch. Larger frustules exhibited ratlier coarser,
smaller ones rather finer stria3.
On the smallest frustules at
my disposal (several of them only rrh-o i^^ch in length) I found
no example in which the number of stria exceeded 100 to the
The strije of these smallest and most difficult
-j-oVo of ail inch.
frustules do not, then, rival in fineness the nineteenth band of
the Robert's plate, as has been asserted by some they compare rather with the sixteenth and seventeenth bands.
After making the photographs, I extended my observations to
a number of other sHdes oi AmjjMpleura pellucida including
two of the original specimens from Hull, kindly sent to the
museum some time since by Mr.W. S. Sullivant, of Columbus,
I
Ohio, and the example in the First Centmy of Eulenstein.
found that different slides varied considerably in the ease with
which I could resolve them, chiefly, as I think, on account of
the thickness of the glass covers, which in several instances
Perhaps,
did not permit the best work of the immersion -^.
however, the markings on some frustules may be shallower
than on others whose striee count the same number to the
In any event, I have found, as yet, no slides
o'oo of an inch.
the covers of which permit the -^ to be approximately adjusted,
on which it was impossiljle to resolve the frustules, and no fi-ustules the stria of which exceeded 100 to the to^-o of ^^ inch.
The best resolution I was able to obtain by ordinary lampI used, therefore, during the
light was not very satisfactoiy.
investigation, direct sunlight rendered monochromatic by passage through the solution of ammonio-sulphate of copper,
parallel pencil of such light was concentrated by the achromatic condenser, which was suitably decentred to obtain obThe same illumination was employed in making the
liquity.
I have since had the pleasure of exhibiting the
photographs.
resolution in quite as satisfactory a manner to several microscopists by monochromatic light obtained from the electric

which accompany

;

—

1

A

lamp.

The HurireUa gemma has been recommended by Hartnack
as a test for immersion-objectives of high powers. I have not
gained access to his original description, but find accounts of
his views, with figui-es, in the works of Drs. Cai-penter and

Frey (The Microscope and its Revelations, 4th ed. p. 182
Das Mikroskop, 3rd ed. p. 40). Hartnack observed fine longitudinal stria in addition to the fine transverse ones previously
known to exist between the large transverse ribs he supposed the true markings to have the form of elongated hexa;

gons.

Two handsome

slides of this

diatom were received

at the
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Army Medical Museum,

a few months since, from Bourgogne
by monochromatic sunlight mchnes me to the opinion that
Hartnack's interpretation
IS erroneous, and that the fine
striaj are in reality rows of minute hemispherical bosses, from which, as in the
case of other
diatoms, the appearance of hexagons would
readily result if
the frustule was observed by an objective of
inferior definingpo\yer to that I used, or if the illumination
was unsuitable.
1 his memorandum is accompanied by two photographs exhibiting what I saw; one is magnified
1034, the other 3100
diameters. The principal frustule shown in these
photographs
is -jJ-^ of an inch in length (the
mean length of S. gemma is
stated in the ' Micrographic Dictionary as ^4-,of an inch) The
line transverse strias counted longitudinally
at the rate of 72
the -rsVo of an inch. Transversely these were
Jo
resolved into
beaded appearances which counted laterally 84 to the
toV-o of an
inch.
If the structure consists, as I suppose it does,
of fine
hemispherical bosses projecting from the surface of the frustules, the fact that these bosses are set
together more closely
the transverse direction than in the longitudinal
would
account for the elongated form of the pseudohexagons
when
of Paris.

A

careful study of these

'

.

m

seen.

Some parts of the photographs closely approach Hartnack's
description, but it is easy to observe that these
are not the
parts which are most nearly in focus.
I have also resolved this diatom by monochromatic
light
derived from the electric lamp.
The appearances obtained
were identical with those above described.

lAll.

— Notices

of British Fungi.
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[Plates XVIII., XIX., XX.,

& XXL]

^ Coiyrimis fuscescens, Fr. Ep. 244.
This species, introduced on the authority of a drawing by
Lady Orde, has been found lately at Walthamstow.
1263. Cortinarius (Phlegmacium) triumphans, Fr. En
'
11
y

256.
C. sublanatus, Hussey, seems to be a form of this species.
1264. C. (Phlegmacium) rnssus, Fr. Ep. p. 261
Trans.
f I
Woolh. CI. 1870, t. 1.
In moist woods, W. G. Smith.
p.

:
,

Ann.

& Mag. N. Hist.

Ser. 4.

ToZ. vii.
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1265. C. (Phlegmaciiim) dihaphis, Fr. Ep. p. 266.
Fordingbriclge, Hants, Worthington G. Smith.
most beautiful addition to our list.
1266. C. (Myxacium) stiUatitius, Fr. Ep. p. 277.
W. Wilson Saunders.
1267. C. (Myxacium) pluvnis^ Fr. Ep. p. 277.
In woods. Lea, near Gainsborough, Sept. 1865.
1268. C. (Dermocybe) ocJiroleucus^ Fr, Ep. p. 284.
Mossburaford, Roxburghshire, A. Jerdon, Esq.
1269. C. (Dermocybe) antlir acinus^ Fr. Ep. p. 288.
In a wood. Coed Coch, Mrs. Lloyd Wynne.
Certainly different from C. sanguineus.
The Welsh plant
exactly accords with a drawing from Fries. It has been found
on the same spot in two successive years.
1270. C. (Dei-mocybe) orellanus, Fr. Ep. p. 288.
In a wood, on the ground.
Coed Coch, Oct. 12, 1869.
With C. cinnamomeus, to Avhich it is nearly related, but very

A

distinct.

a

(Telamonia) bivelus, Fr. Ep. p. 292.
Coed Coch, Oct. 1867.
1272. C. (Telamonia) i^^cisus, Fr. Ep. p. 301.
Loughborough, F. T. Mott, 1866.
1273. C. (Telamonia) hcematocheh's, Fr. Ep. p. 302; Huss.
1271.

In woods.

vol.

i.

tab. 19.

In woods. Coed Coch, Oct. 1869.
This appears to be a very different species from C. armillatus, of which we have a fine drawing from Prof. Fries.
1274. C. (Hygrocybe) ohtusus, Fr. Ep. p. 313.
In woods. Coed Coch, Ap. 25, 1867, Mrs. Lloyd Wynne.
1275. C. (Hygrocybe) suhferrugineus^ Fr. Ep. p. 303
Batsch, f. 186.
In woods. Coed Coch, Sept. 6, 1866.
1276. Paxillus filamentosus, Fr. Ep. p. 317.
On the ground, and about old stumps and chips. Fon-es,
Rev. J. Keith.
This interesting species differs from P. involutus in the
scaly pileus and the yellow flesh of both stem and pileus.
1277. Ilygrophorus limacinus^ Fr. Ep. p. .324.
St. Leonards, W. G. Sm.ith.
1278. //. cajjrinus, Fr. Ep. ]). 326.
Near Bath, C. E. Broome, 1866.
1279. //. turundus, Fr. Ep. p. 330.
A. sujperhus^ Lasch.
in Linn. vol. iii. no. 118.
Var. mollis.
Aureus; pileo subpiano, demum leviter depresso, pilis mollibus brevibus radiautiljiis concoloribus vestito
lamellis
stipite sequali, farcto
distantibus, arcuatis, decurrcntibus.
;

;
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In plantations, on the naked soil. CoedCoch, Oct. 1869-70.
Pileus ^-| inch across ; stem 1-1 j inch high, 1-2 lines
thick gills narrow.
Quite distinct from every species in the section, except H.
turundus, of which we consider this pretty species a form,
which occurs every year at Coed Coch.
1280. H. irriguus, Fr. Ep. p. 329.
In grassy pastures. Laxton, Norths., Oct. 28, 1866.
1281. H. 2>uniceus^ Fr. Ep. p. 331.
This fine species occurred in great perfection at Coed Coch,
Oct. 17, 1867.
There is a splendid figure in Fries's Atlige
och Giftiga Svampar.'
Woolh. CI.
1282. Lactarius controversus, P. Syn. p. 430
1868.
;

'

;

In woods.
This interesting species has been exhibited on more than
one occasion at South Kensington, and appeared at the late
meeting of the Woolhope Club. There is a good figure by
Mr. Worthington Smith in Seemann's 'Journal of Botany.'
*X. pubescens, Fr. Ep. p. 335.
The small normal form occui-red abundantly amongst pebbles on the side of Loch Ceneord, Aberdeenshire, at the end
of

August 1870.
^Russula

vesca, Fr.

Bowood, Oct.
'^R.fi-agilisj

Myc.

Ep.

p.

352.

19, 1869.

Fr. Ep. p. 359. Var. odore B.foetentis^ Fr. Syst.

p. 58.

Edge

of

Loch Ceneord, Aberdeenshire, amongst

pebbles.

may

perhaps as well be considered a small form of B.
foetens^ if not a distinct species.
1283. R. nauseosa, Fr. Ep. p. 363.
Coed Coch, Mrs. Lloyd Wynne, Oct. 17, 1867. Bowood,
C. E. Broome, Oct. 19, 1869.
^ Cantharellus radicosus^ B. & Br. no. 1134.
Specimens have been communicated to Prof. Fries, who
believes our plant, which has now been found in other localiIt has nothing
ties, to be Merulius carhonariuSj A. & S.
whatever to do with C. umbonatus.
1283*. Lentinus resinaceus^ Trog. Eeg. Bot. Zeit. 1832,
Forres, M. Terry.
p. 525.

This

^Panus

conchatus, Fr. Ep. p. 398.
which is certainly too near P. torulosus^ occurred abundantly at Sibbertoft, on old elm-stumps, Oct. 1870,
exactly agreeing with Bulliard's figure.
1284. Boletus collinitus, Fr. Ep. p. 410.
In fir-woods. Ascot, Nov. 1868.

This

species,

31*
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1285. B. pruinatus^ Fr. Ep. p. 414,
It has occurred since in
grassy ground, Kew, 1868.
other localities.
1286. Polypoms (Pleui'opus) nielanopusj Fr. Syst. Myc.
vol. i. p. 347.
On dead wood. Hopetoun, Lady Hopetoun, who sent an
excellent drawing.
It also occurs at Belvoir, and has lately
been sent by the Rev. J. Keith from Foitcs.
Mr. W. G. Smith has lately sent what is undoubtedly Boletus imhricatus^i Bull ; but the substance is not fibroso-caseasius, and can therefore scarcely be P. imhricatus of Fries and
Rostkovius.
It is probably merely a thin form of P. suljjJm-

On

reus.

1287. P. (Anodemiei) epileucus^ Fi*. Ep. p. 452.
elm-ti-unks.
Xov., London, W. G. Smith.
1288. P. (Placodermei) populinus^ Fr. Syst. Myc. vol. i.
367.
On the trunk of a poplar, abundantly. Uffington, Lincoln-

On
p.

shire.

Has very much

the habit of P. connatus.
1289. P. (Resupinatus) micans^ Ehb. Silv. Ber. p. 30.
On dead wood. Leigh Wood, Bristol, Oct. 6, 1865.
1290. P. (Resupinatus) sancjuinohntusj Fr. Syst, Myc. vol. i.
p. 385.
Epping Forest, Nov, 17, 1867, C. E. Broome and W. G.
Smith.
1291. P. (Resupinatus) hihemicus^ n. s, Totus effiisus, non
separabilis, albus
margine tenui, tomentoso poris paiwis,
angulatis
dissepimentis rigidiusculis.
On decorticated branches of fir, Luggela, county Wicklo w,
Sept. 1867.
At first orbicular, then by confluence forming effused
patches, with a narrow, very thin, tomentose margin ; pores
yV iiich across dissepiments mostly entire.
Apparently nearer to P. radula than to P. vajyorarius.
1292. P, (Resupinatus) farinellus^ Fr, Syst. Myc. vol. i.
p. 384.
On beech. Penzance, Dec. 9, 1869, C. E. Broome, J.
Ralfs.
Aboyne, 1870.
1293. Trametes BuUiardi, Fr. Ep. p. 491.
On dead wood. Resupinate form, Bathampton, Oct, 1859,
C, E. Broome.
1294. Ilydnum scrohiculatum^ Fr, Obs, i. p, 143,
In fir-woods. Minstead, near Lyndhurst, Oct. 1868, C. E.
Broome, Forres, Nov. 1868, the Rev, J. Keith, Mr. Michael
Terry.
;

;

;

;
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1295. H. melaleucum, Fr. Ep. p. 510.
fir- woods.
With H. tonientosum.
Ascot.
1296. IT. nigrum, Fr. Sjst. Myc. vol. i. p. 404.
In fir-woods.
Street, Somersetshire, Oct. 23, 1868, Aubrey
Clarke, Esq.
1297. H. hicolor, A.
S. p. 270. On bramble. Batheastou,
C. E. Broome, March 20, 1869.
It is quite clear that Hydnum gelatinosum does not belongto the same category as normal Hydaa. The structure is that of
a NemateUa and Mr. Currey and ourselves propose for it the
genus Hydnogloea. There is a fine species amongst Kurtz's
Fungi, which will probably soon be published by Mr. Currey.
^Irpex ohliquus, Fr. Ep. p. 523. Epping Forest, Feb. 1869,
C. E. Broome.
1298. Radulum fagineum, Fr. Ep. p. 525.
W. G. Smith, Epping Forest, 1868 abundantly.
1299. Odontia harha Jovis, Fr. Ep. p. 528.
On decayed wood. Epping Forest, C. E. Broome.
Sowerby's figure seems to represent the true plant ; but the
specimens in his herbarium are Radulum quercinum.
^Kneiffia setigera, Fr. Ep. p. 529.
As this plant has occurred in excellent fruit, we give a

In

&

;

;

figure.

The

spores are elliptic,

Plate XVIII.
one of

tjie

and •0004-*0005 long.

one of the setigerous acnlei, magnified b. tip of
barren echinulate setiB ; c. spores both more highly magnified.
fig. 1.

a.

;

:

1300. Stereum Jrustulosum, Fr. Ep. p. 552.
hard oak-wood. Found by Mr. Burchell in great perfection in the south of England.
Mr. English has more than once found at Epping fine specimens of Thelejphora multizonata, B. & Br.
*Solenia ochracea, Hoffm. Bot. Tasch. t. 8. f. 2. Peziza
anomala, Fr.

On

Plate XVIII.

fig. 3.

Spores magnified, 'OOOSS inch long.

1301. S. fasciculata, Pers. Myc. Eur.
Candida, Moug. No. 96.

Plate XVIII.

fig. 4.

t.

12. figs. 8, 9.

S.

Various individuals, magnified.

This was mentioned, in the Transactions of the Bath Field
but, on comparison of speciClub,' as 8. Candida, HofFm.
mens, it appears to be S. fasciculata.
Plate XXI. fig. 30. Mougeot's species, for comparison.
'

;

* Sparassis crispa, Fr. Ep. p. 570.
This noble fungus has been found this year
Miss Susan Broadwood, and it has occurred also
shire.

in

Kent by

in Hereford-

;;
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1302. Clavaria sjnnulosa, P. Obs. ii. tab. 3. fig. 1.
In pine-woods. Coed Coch, 1866.
Stem thick at the base, but not so thick as in Persoon's
figure.

1303. G.fumosa, P. Comm.
Frome, 1866, C. E. Broome.

p. 76.

1304. Pterula multifida^ Fr.

This interesting addition to our list of Fungi was communicated by Sir W. C. Trevelyan, Sept. 1865.
1305. Dacrymyces sehaceus^ B. & Br. Albidus, subrotundus,
e filamentis varie ramosis, superne ssepe clavatis compositus
ccelo pluviali tantum conspicuus.

Forming

circular patches

on twigs of ash and maple,

in

Bath, 1868, C. E. B.
winter.
Individual plants 2-4 lines
Allied to D. ccesius, Sommerf.
broad ; spores ovato -triangular, "0005 long, •0002-'0003 broad
filaments here and there breaking up into globose conidia.
Spores producing globose secondary spores. On the same
threads occur multiseptate, curved, fusiform spores, 'OOl-'OOS
inch long.

Plate X\TII. fig. 2. a. D. sehaceus, nat. size
d.
c. spores
two kinds of fruit, magnified
;

b.

group of threads with

ditto bearing secondaryspores ; e. spores of diflerent fonns, one germinating ; /. fusarioid spores,
all more or less magnified 5 g. conidja.
;

1306.

Found
at Castle

;

Geaster tunicatiis, Vitt. Mon. p. 18, tab. 3. fig. 3.
in considerable abundance amongst Khododendra

Ashby by Mr. Beech

1307. Lycojyerdon Hoylei^ B.

in

1869-1870.

& Br.

Peridio stipitato, subgloboso, verrucis rigidis fuscis elongatis echinato ; basi sterili parca cum capillitio sporisque hlaciuis confluente.
Beading, Mr. Hoyle, Oct. 1870.
Stem 1 inch high, | inch thick, lacnnose, olivaceous within ;
pcridia 2 inches across; warts 1^-2 lines high; capillitium
and spores lilac spores globose, echinulate, '00015 in diameter ; mycelium thread-like, white.
Agreeing exactly with an authentic specimen of Persoon's
L. echinatum externally, who could, however, scarcely have
overlooked the lilac spores. The stem is lacunose, the cavities
;

vemicose.
'^Lycojyerdon echinatum^ P. Syn. p. 146.

Brought to the Fungus Show at South Kensington, Oct.
1870, from the neighbourhood of Marlow, by Mr. Sawyer.
As far as the present specimens go, the species seems to be
Vittadini refers it doubtfully to
a form of L. atropurpurcum.
L. Jiiemale.
1308. Scleroderma geaster^ Fr. Syst. iii. p. 46.

;
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Near Hereford, Dr. Bull, Oct.
Woolhope Field Club.
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1870, durinff an excursion

of the

'^Physarum metallicum^ B. in Ann. Nat. Hist. No. 29.
Batheaston, March 1869.
Spores '0005 in diameter.
1309. Crihraria intricata, Schrad. Nov. Gen. t. 3. fig. 1.
On fallen branches of fir-. Glen Tanner, Aberdeenshire,
'
Sept. 8, 1870.
Stem
inch high ; spores '0003 in diameter.
^Ophiotheca chrysosperma, Curr. Micr. Joui'n. vol. ii. pi 9
On cabbage-stalks, Feb. 25, 1869. Batheaston, C. E.
Broome. Mr. Currey's specimens occui-red on the inner bark
of a dead tree.

^

^Nidularia pisiformis^ Tul.
the ground in great abundance, often attached to chips
and sticks. Powerscoui't, on the road leading to the waterfall,
county Wicklow.
'* SphcBronema suhulatum, Tode, Meckl.
Fung. fig. 117.
form occurred at Ascot, Oct. 31, 1867, with much shorter
appendages to the spores.

On

A

1310. Nertiaspora grisea, Cord. fasc. iii. f. 68.
dead twigs. Hatton, May 23, 1867.
'^Puccinia veronicarum^ DC.
On Veronica montana. Langridge, Ap. 20, 1869, C. E.

On

Broome.
^Tliecaphora hyalina, Fingerh.
This rare species has occurred lately near Bath and in some
other locality.
^Stilbuni Mcolor, P. Syn. p. 682.

On

dead wood. Langridge, March 1869.
Stem with head •02--05 high.
*S. turhinatum, Tode, Fung. Meckl. t. 2. f.

On

20.

stems of umbelliferous plants.
1311. Microcera coccophora, Desm. PI. Crypt, no. 1750.
Penzance, Dec. 1869, C. E. Broome.
1312. Chmtostroma shpitatum, Cd. fasc. iii. fig. 83.
On elder. Batheaston, March 1869, C. E. Broome.
This belongs properly to the genus Volutella.
1313. Epicoccu77i microims, Cd. fasc. iii. tab. 5. fig. 82.
On decaying Lactarius cleliciosus. Ascot, Oct. 31, 1867.
1314. Spondylocladium fumosuvi, Preuss. St. Deutsch. Fl
no. 35. tab. 53.
On rotten sticks. Batheaston, March 29, 1869.
Spores -001 inch long, •0004--0005 wide.

Plate XVIII,
0.

septate spores,

fig. 7.
a. tlireads with
more highly magnified.

verticillate spores,

maguified

;
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1315. Qraphium stilboideum^ Cord.
fig.

Ic.

fasc.

ii.

tab.

11.

69.

On

Batlieaston, April 1869.

cabbage-stalks.

Spores •0002--0004 long.
1316. Rhinotrichum lanosuin, B.
lanosum^ Cooke, MS.

On damp

wall-paper.

On

Roze

et Cornii,

Glinotrichum

London, Marcb 1870, M. C. Cooke.

1317. Peronospora entospora, B.
spora,

& Br. MS.

Ann.

d. Sc.

& Br.
Nat.

Basidiopliora ento-

ser. 5. vol. xi. tab. 4.

Wimbledon, Rev. M.

Erigeron canadense.

J. B.

Jmie

1867.

Resting spores ecbinulate, "001 in diameter.

Plate XTIII.

a. fertile

fig. 8.

tlireads,

magnified

;

b.

spores,

more

highly magnified.

If this sjjecies is to be assigned to a new genus, Peronospora
curta must follow the same rule, for the stiaicture is altogether
similar.
It is strange that the authors should have taken no
notice of a species which has been more than once figured.
Endodesmia, n. g.
Acervuli floccis nitidis glaucis laevibus e septatis leviter curvatis cooperti; sporje concatenatse,
uniseptatte, ellipticge, utrinque appendiculatee.
1318. E. glaucaj n. s. On cabbage-stalks.
Batheaston,

April 1869.
Spores •0004--0005 long, -0002 wide.

Plate XX.

fig. 9.

a.

single plant

;

and necklace of spores, magnified
d. another form of spore, if belonging
;

b.

portion of plant, showing flocci

c.

spores,

to the

more highly magnified
same plant.

1319. Acremonium ranigenum^ n. s. Stipite e floccis aggrecomposito, apicibus elongatis, liberis, sporis globosis
echinulatis breviter pedicellatis conglomeratis obsitis.
On dead frogs. Dr. Bird, Monkton Farleigh, Sept. 1868.
Stem composed of a multitude of septate threads, of a delicate lemon-yellow, which diverge upwards and form a subglobose head the threads give origin on all sides to globose
spores crowded so as to form little masses.
Spores '0004 in
gatis

;

diameter.

Plate XVIII. fig. 10. a. single plant; b. portion of the same, to show
the threads of which the stem is composed, and their fertile apices, magnified ; c. spores, more highly magnified.

&

&

Br. no. 1150. Var. lateritia, B.
'^Psilonia discoidea^ B.
Irregularis, disco aurantiaco, margine tomentoso, carneo,

Br.

floccis

flexuosis articulatis

;

sporophoris setaceis

;

sporis fusi-

formibus.

On

elder.

St. Catharine's,

Spores •0004-*0005

in.

Bath, Feb. 1869.
when young.

long, white
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*P. nivea^ Fr. This lias been recognized long since as the
Mr. A. Murray now informs us that it
produce of an insect.
is a Coccus named Adelges fagi.
1320. Peziza (Discina) macrocalyx^ Russ. Seem. Journ. of
Bot. tab. 98.
Sporidia -OOOG-'OOOS long, •0003--0004 wide.

Plate XIX.
ridia,

fig.

11.

a. asci

and jointed paraphyses, magnified

;

h.

spo-

more highly magnified.

*P. (Discina) viridaria, B.
Sporidia '0005 long, '0003 wide.

Plate XIX.

fig.

12.

and paraphyses, magnified;

a. asci

sporidia,

h.

more highly magnified.

*P. (Dasyscyphge) rufo-oUvacea, A. & S. p. 320.
Sporidia elliptic, binucleate, '0006 long paraphyses filled
at the top with dark green endochrome.
Plate XIX. fig. 13. a. asci and paraphyses, magnified b. sporidia, one
;

;

of which

is

germinating, more highly magnified.

1320*. p. (Humaria) Mnnulea^ B.

& Br.

Cupulis sessilibus,

flexuosis, marginatis, badiis, carnoso-ceraceis
bosis, lasvibus, nucleo globoso

;

sporidiis glo-

magno.

On

soil amongst grass.
Powerscourt, Sept. 27, 1867.
Sporidia '0006 in diameter.
1321. P. (Dasyscyphte) citricolor^ B.
Br.
Cupulis brevissime stipitatis v. sessilibus, carnoso-ceraceis, turbinatis,
subtiliter tomentosis, citrinis ; sporidiis fusiforraibus, guttulis
oleosis maculatis.
On rotten wood, March 1869.
Cups "0009 inch across paraphyses linear sporidia '0008•001 long •0002--00025 wide ; asci •0035--004 long.

&

;

;

;

Plate XIX.

fig. 14.

physes, magnified

;

c.

a.

plant, slightly magnified

sporidia,

;

b.

ascus and para-

more highly magnified.

&

1322. P. (Dasyscyj^hse) escharodes^ B.
Cr. Cupula sessili,
rugosa, floccis brevibus albidis asperata, sordide olivaceoviridi
margine pallido, floccis subtilibus fimbriato j hymenio
;

cinereo.

On Ruhus fruticosus.

St. Catharine's, Bath, Feb. 1869.
Sporidia fusiform, '0004 long, sometimes with two nuclei.
Cup at first closed, globose, "03 inch in diameter, quite black
when the hairs have vanished.

Plate XIX.

fig. 15.

a, plant,

magnified

;

b.

section of ditto

;

c.

ascus

and paraphyses d. sporidia e, /. asci and sporidia from another specimen (all more or less highly magnified).
;

;

1323. P. (Hymenoscyphae) amenfi, Batsch, Fuckel, no. 1159.
Langridge, March 31, 1869.
female catkins of Ahelc.

On
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Sporidia obovate, '0004 inch long, -0002 wide.

Plate XIX.
more

liiglily

1324.
ricis,

fig.

16.

a.

asci

and paraphyses, magnified

b,

;

sporidia,

magnified.

P. (Mollisia) Bulliij Sm.

demum

irregularibus,

Cupidis subhemisphgev. brevissime stipi-

sessilibus

margine inflexo grumaceo-piilverulento e velo
massa albida partim obtectis hymenio saspe prolifero mytatis, albidis,

;

;

celio fusco.

a Avaterbut, W. G. Smith, Dec. 1869.
Sporidia subelliptic, •0002-*0003 inch long.

On

Plate XIX.
lium

;

c.

asci

;

fig.

17. a. P. Bullii

1325. P. (Mollisia)

;

separate plant, to

b.

show

the myce-

more highly magnified.

sporidia

cl.

elapJiines,

B.

& Br.

Cupulis subglobosis,

pallide cervinis, labro pallidiore albo, granulis saccharinis obsitis ; hymenio aquose griseo.

On

dead wood. St. Catharine's, Jan. 29, 1869.
Granules often disposed in lines so that the cups are radiated.
Asci '0015 long sporidia fusiform, •0003-'004 long, hyaline,
smooth, uniseriate.
;

Plate XIX.

18.

fig.

a.

P. elaphines

;

asci

b.

;

c.

sporidia,

more highly

magnified.

1326. P. (Mollisia) aquosa, B.

& Br.

Cupulis primum ferme

clausis, dein expansis, planis vel leviter concavis, viridi-brunneis, glabris

;

hymenio aquose

griseo

;

sporidiis

ovatis, hinc

apiculatis biserialibus.

On

or with Sphaeria hirsuta^ on willow.

Batheaston, Jan.

1867.

Resembling P.

cinerea, but smoother

when young, with

totally different spores.

and more concave

Cup

*024 in dia-

meter, growing on Sj^hceria hirsuta and its mycelium, accompanied by a brown mould consisting of erect, simple, articulated threads surmounted by a single oblong uniseptate spore,
•0005 long.
Asci '002 long; sporidia •0002--00025 long,
•0001-*00015 wide, bright orange when treated with iodine.

Plate XX.

fig. 19.

with naked spores

;

d.

a. ascus and paraphysis ;
b. sporidia
spores : all more or less magnified.

;

c.

threads

1327. P. (Mollisia) hydnicola. Cupulis ex orbiculari irregularibus, planis, atroviridibus ; ascis cylindi'icis ; paraphysibus ramosis ; sporidiis subglobosis, uniserialibus.
On Ilydnum ochraceum. Spores "0004 long, '0003 wide ;
conidia oblong, •0001-'00015 long.

Plate XX.

20.

fig.

physes, magnified

;

c.

a. plant growing on Hi/dnum
b. asci and parasporidia ; d. conidia both more highly magnified.
;

:

;
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1328. Stictis graminum^~DQ'sm. V\. Gxj-^i. no. IQll.
Batlieaston, June 1867,
E. Broome.
'^S. chrysophcea, P. Syn. p. 674.
On decorticated fallen oak-branches. Aboyne, Sept. 1870.
1329. Ascophanes aurora^ Croiian, An. d. Sc. Nat. ser. 5.

C

On Carex paniculata.

vol. X. tab. 11. fig. 36.

On

cow-dimg. Eltliam, Kent, Feb. 14, 1869.
Sporidia •00015--0003 long.
1330. Phacidium abietinum, Schmidt in Myc. Heft i. p. 30.
Roxburghshire, A. Jerdon, Esq.
"^Patellaria atrovinosa^ Blox.
Sporidia -001 long, '0003 wide.

Plate XX.

fig.

21.

a,

ascus and parapliysis, magnified

h.

;

sporidia,

more highly magnified.

1331. Nectria fiirfurella, B. & Br. E strato carneo effuso
oriunda; peritheciis carneis, subglobosis, demum collapsis,
particulis raicantibus furfurellis obsitis, ostiolo distiucte

punc-

tiformi.

On cabbage-stalks. Batheaston, Feb. 1869.
sporidia ovate, •00015-'0002 unc.
Paraphyses branched
long conidia 0002-' 0003 long.
Plate XX. fig. 22. a. perithecia b. asci and paraphyses c. sporidia
;

•

;

;

;

d.

conidia

:

all

more or

less magnified.

1332. Sphceria (VillosEe) felina^ Fuck. Fung. Rhen. no. 945.
heptospora ftlina^ Fuck el, Symb. Myc. p. 141.
On Riibus. Orton Wood, Rev. A. Bloxam. Batheaston,
March 1869.
Sporidia clavato-falciform, '0025 in. long ; conidia brown,
pentagonal or doliiform, concatenate, •001-'002 long, springing from flexuous horizontal threads.

Plate XX.
conidia

d.

;

fig. 23. a. perithecia; b. hairs of ditto; c. mycelium with
ascus with paraphysis e. sporidia /. sporidium germinating.
;

;

Tode, var. sporidiis majoribus.
Hainault Forest, Feb. 1859. Batheaston, March 22, 1869.
Sporidia •0005--0006 long, •0002--00025 wide.
1333. S. (Villosffi) mtjnilifera, B. & Br. Peritheciis conicis,
*/S'.

(Villosse) tristis,

obtusis,
floccis

demum
rectis,

collapsis, subtiliter rugulosis, nitidis, hie illic
articulatis,

rigidis,

Isevibus,

articulis ultimis

cuneato-cupuliformibus in conidia cuneata utrinque truncata
resolutis.

On

rotten elm-roots.

Langridge, April 16, 1869.

St.

Ca-

tharine's, April 1861.

Sporidia fusiform, at length 4-septate, •0008-'001 long;
conidia "0005 long, "0003 wide at the top. The Cladotrichoid
hairs sometimes spring immediately from the mycelium. The
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sporidia reserable those of S. mutabilis, which are '0008 long.
The conidia are sometimes pentangular.

Plate XXI.

24. a. perithecia with conidiiferous threads b b. coniascus ; d. sporidia all more or less magnified.

fig.

diiferous threads

;

c.

;

:

caudata, Curr.
Sporidia '0025 long. Very near S. ovina^

'^S. (Denudatffi)

Plate XXI.
more

2o. a.

fig.

group of perithecia

\

b.

if really different.

ascus

;

c.

sporidia

:

all

or less magnified.

^S. (Denudatse) brassicce, Klotzsch, MS.
Sporidia •0015-'002 long, •0008-'0012 wide, with the appendages •00.3-*005 long.

Plate XXI.
Fig. 27.

a.

fig.

ascus

26. Portion of an ascus in a peculiar condition.
both more or less magnified.
b. sporidia
:

;

*S. (Denudat^e) pomiformis, P. Syn. p. 65.
This occurs with a mould which appears to be the conidiiferous state, which is apparently Sporocyhe albipes^ B. & Br.

MS.
Floccis rectis, simplicibus, articulatis, albis, duobus articulis
superioribus minute echinulatis ; sporis ellipticis, brunneis,
e sporophoris totidem oriundis, •0003-'0006 long, "0002•00025 wide ; threads •00-4--009 high.

Plate XXI.
c.

spores

:

all

fig.

28. a. Sporocybe oZiz^jes, magnified

more or

;

b.

separate head

;

less magnified,

^S. (Subtectas) ajnculata, Cuit.
Batheaston.
bramble.
Sporidia •0005--0006 long, •0002--0003 wide.
1334. [S. (Obtectas) rhodohapha^ B. & Br. Peritheciis semiimmersis, compressis, ostiolo papillaiformi matrice tota roseo-

On

;

tincta.

On

dead decorticated branches. Batheaston, April 8, 1869.
Perithecia fragile, for the most part compressed and
elongated so as to approximate Pertusse and Macrostomae.
Ostiolum papilliform. Asci clavate sporidia fusiform, with
several nuclei, "001 inch long. The subjacent Avood is tinged
;

throughout with magenta-pink.

Plate XXI.

fig.

29.

a.

ascus

;

b.

sporidia

:

both more or

less

mag-

nified.

[To be continued.]
Figs, o & 6 on Plate XVIII. represent the spores of Ayariciis fuetulcespora and those of A. cristatus, referred to in page 402 of the preceding
volume.
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[This is a report bj Prof, Schneider on the investigations
made by him and M. Rotteken in the Zoological Institute of
the University of Giessen.
Prof. Schneider's own investigations relate solely to the laws of the position of the septa

and

calcareous lamellae.]
In the Hexactinia3 the septa always stand in pairs, as Hollard has already correctly indicated, so that the members of
each pair are symmetrical in their formation.
If we examine
a ti'ansverse section below the stomachal tube, we may distinguish three kinds of septa merely from the measure of their
radial diameter, which we may designate septa of the first,
second, and third order.
The smallest number that occurred
consisted of six pairs of the first, six pairs of the second, and
twelve pairs of the third order. The six pairs of the first
order divide the circumference into six equal sectors, each of
which is again halved by a pair of the second order 5 the space
between a pair of the first and a pair of the second order is
then again halved by a pair of the third order. As Hollard
has already remarked, the septa bear upon the surfaces which
are turned towards each other very prominent, thick longitudinal muscles, which we shall designate, for the sake of brevity, by the name of vanes [Fahnen).
In some Actiniae all
the septa bear vanes, in others only those of the first order.
But all the pairs by no means bear vanes on the surfaces
turned towards each other, as Hollard thinks there are always two diametrically opposite pairs of
-p^
the first order which bear the vanes on
the surfaces which are turned from each
other (fig. 1).
Whatever number of septa
there may be in an Actinia (and their
number may be hundreds), there are always only septa of the three orders they
all stand in pairs ; and there are always
two pairs of septa distinguished as above
described, which indicate the bilateral symmetry of the Hex;

;

actiniae.

Hitherto we have distinguished the septa of the three orders
only by the size ; but they are also distinguished by other peculiarities of structure, as appears from M. Rotteken's accurate
investigations.

In the Octactiniae the septa do not stand in pairs

;

they also

* Translated by W. S. Dallas, F.L.S., from the ' Sitzungsbericht der
Oberhessischen Gesellscliaft fur Natur- iind Heillninde,' March 8, 1871.
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In Veretillum
possess vanes, but in a totally different order.
cynomormm (fig. 3) eight septa are present, and these are
differently constructed according to whether they stand upon
the left or the right half of the body. In the one half the vanes
are turned in the opposite direction to those in the other.
the calcareous lamellge of the corals constructed in
accordance with the number 6 originate has not yet been
Certainly they do not originate by the calcifiinvestigated.
cation of the septa themselves ; but it is very probable that
they are produced in the inner space of each pair of septa.
When the number of lamellae does not exceed a certain limit
{e.g. in Galaxea)^ we may easily find individuals with only
six lamellae of the first order, then older ones with six of the

How

Fig.

Fig. 2.

second, and

3.

older ones with twelve lamellae of the third
their appearance, the increase takes place as follows
In the space between a lamella
of the first and of the third, or of the second and of the third
order, a new lamella of the third order arises, the old lamellae
of the third and second order grow further and become lamellas

order.

still

When

more lamellaa make
:

—

—

for examof the next higher order (namely, second and first)
ple, in fig. 2, in which the sixth sector has enlarged and nearly
fjecome two new sectors.
new formation of this kind seems

A

be capable of taking place in any sector.
This very simple law of growth applies to all corals with
the number 6, although it is more difficult to ascertain in
such genera as Fungia &c., because, on account of the great
size and gradual growth of the lamellfe, these occur of very
different lengths.
It has been tested on numerous specimens
of corals and on many figures of living and fossil corals, and
has always, without exception, been found correct. The wellknoAvn very complicated law of Milne-Edwards and Jules
Haime can scarcely be verified, and is subject, as its inventors
themselves say, to numerous exceptions. It cannot pass as the
to

true expression of the facts.
For the corals with the number S

[c.

g. the

Rugosa) another

the Actinice

of

and
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law of the origin and increase of the calcareous lamellas must
be adopted.

Nevertheless

it

is

important that

we

see, in the

numerous calcareous lamella exhibit not only
bilateral symmetry, but, as in the Octactinise, a distinction of
back and belly. We cannot, however, at present define the
dorsal and ventral surfaces.
The investigations of M. Eotteken have been extended to
the whole histology and anatomy of the Hexactinise, and have
brought to light numerous new facts.
In the first place, he has found that the whole of them
possess an annular canal which closely surrounds the mouth.
This must not be confounded with the apertures of the septa,
which occur frequently but not regularly, and which were
Rugosttj that the

discovered by Hollard.
By this annular canal the Actiniae
approach the Medusae more closely than has hitherto been
supposed.
He has also discovered that the so-called " bourses marginales " (Hollard) are undoubtedly organs of sense.
Fig. 4.
and, indeed, compound eyes.
These organs are
\\\\\
pyriform diverticula of the body-wall, standing
between the tentacles and the outer margin of the
peristome ; they are constructed after the fashion of
a retina, and allow the following layers to be distinguished in them (fig, 4)
1, externally a cuticular
layer which is broken up into bacilli by numerous
pore-canals ; 2, a layer of strongly refractive spherules, which may be regarded as lenses ; 3, cones,
consisting of hollow, strongly refractive, ti-ansversely striated cylinders or prisms rounded at the
ends, which have probably hitherto been confounded
with urticating capsules
at the exterior end of
each cone there is generally one lens, sometimes
even two or three other lenses may stand in the
interspaces ; 4, a granular fibrous layer, which also
occupies the interspaces of the cones ; 5, a layer
which is deeply coloured by carmine, and contains
numerous extremely fine fibres and spindle-shaped
cells, probably nerve-fibres and cells; 6, the muscular layer ; 7, the endothelium.
These observations were made on Actinia mesemhryanthemum^ Gosse. Only
spirit-specimens were at command, so that nothing can be
stated upon various points, such as the position of the pigment
which these eyes have during life. M. Rotteken has found
the same cones and lenses in the tips of the tentacles of Ac:

—

:

mmm

tinia cereus, Ellis

among

&

the Actinia

and he believes that their
very general.

Sol.

is

;

difi'usion
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regard to the musculatui-e, he has made out the folThree body-layers maj be distinguished the
ectotheliunij the muscular layer, and the endothelium. In the
foot-plate and in the body-wall there are exclusively annular
fibres, in the septa longitudinal fibres, and in very limited
spots radial fibres, and in the tentacles longitudinal fibres exIn a great number of
ternally and annular fibres within.
Actinias the annular fibres are aggregated beneath the peristome into a strong annular muscle, which is either completely
imbedded in the body-wall as a diffused annular muscle, or
projects inwards into the chambers as a ridge, forming ?i prominent annular muscle. The peristome possesses radial and
annular fibres, the stomachal tube an inner and an outer layer
of longitudinal fibres, whilst an intermediate layer of annular
fibres occurred only in a very limited space at the movith.
The muscular layer consists of the sarcolemma, the fibrillae,
and an interfibrillar layer containing nuclei. The sarcolemma,
which forms the principal mass of the body of the Actinia, is
Fundamentally these
called connective tissue by Kolhker.
designations do not contradict each other but the term sarcolemma must be preferred, because, on the one hand, cells
could only be detected in it in rare instances, and, on the other,
it enters most intimately into the sti-ucture of the muscles.
This layer is always characterized by its rapid and deep coloit is either homogeneous or
ration in solution of carmine
The
fibrous, and frequently includes fine homy spicula.
fibrillar substance consists of long prismatic or cylindrical
fibres.
These three members of the muscular layer are variously combined in the different Actiniae, and, indeed, in such
a manner that we can distinguish three grades of histological
development. In the lowest grade the sarcolemma is bounded

With

lowing

—

facts.

;

;

a straight line on the side of the fibrillar layer, the fibrillar
it (when seen in transverse section)
the interfibrillar substance is in contact
in a straight line
with the ectothelium and endothelium the linear boundary
between the thelial and interfibrillar layers is, indeed, always

by

prisms are placed upon
;

:

rendered distinct by an accumulation of dark granules but it
In the second
is impossible to detect a limiting membrane.
grade the boundary-line of the sarcolemma towards the fibrillar
the fibrillar prisms
layer is more or less deeply undulated
follow this line; and the limit of the interfibrillar layer towards
In the third grade
the thelial structures remains rectilinear.
the summits of the undulations unite, and we have a sarcolemma-layer which is rectilinearly bounded towards the ecto;

;

thelium and endothelium, and encloses cylindrical muscular
jjrimitive bundles consisting of a fibrillar cortical substance
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and an interfibrillar central substance. The first grade
occurs
frequently
the inner tentacular layer, the second in the outer
tentacular layer of Actinia nivea, Less., and A.
efceta, and
almost always
the muscles of the vanes, the th'ird always
the diffused annular muscle of the body- wall,
and on those
points of It where the septa are attached, and
also in the outer
tentacular layer of Tealia crassicornis.

m

m

m
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Development q/Echinorhynchus gigas.

By

Prof.

A. Schneider*.

worm

are scattered upon the ground by the
pigs.
Here they are eaten by the larva of Melolontha vulgaris, and thus arrive at their further development.
The ova
burst in the stomach of the larva ; and the embryos
contained

m them

can then penetrate, by means of their spines, through
the intestine into the body-cavity of the larva ; here
they become developed, and again reach the intestine of the pig by
the agency of the larva.

The larvai infested with Echinorhynchi live on until their
metamorphosis into cockchafers. As the thorax of the cockchafer is not unfrequently eaten by man, we can understand
^

that Echinorhijnchus gigas

may

also get into the intestine of

man. It has once been found in that situation by Lambl. I
have never succeeded in procuring the development of the
e.m\)xjo^ oi Echinorhynchus gigas either in the larvae
of Tenehrio molitor or in Aselhis aquaticiis.

When

the embryos have arrived at the body-cavity of the
they remain for some days unaltered and
capable of motion ; they then become rigid, acquire an oval
form, and envelope themselves in a finely cellular cyst, which
is formed of the connective tissue of the larva.
The skin of
the embryo, with its circlet of spines at the anterior extremity,
continues at first to be the skin of the growing larva and it
is only at a later period, when the formation
of the hooks
commences, that it is thrown off, when it forms a second
cystic envelope.
The considerable size and perfect transparency of the larva
of Echinorhynchxis gigas permits its development to be more
accurately traced than in other Echinorhynchi, the development of which was first investigated by Leuckart and afterlarvai of Melolontha,

;

wards by Greef.

Here only those facts can be given
are intelligible without figures.

which

* Translated by W. S. Dallas, F.L.S., from the ' Sitzungsbericht der
Oberhessiscben Gesellschaft fur Natur- und Heilkunde/ March
8, 1871.
Ann. Mag. N. Hist. Ser. 4. Vol. vii.
32

&
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The embryo, or, rather, the larva proceeding from it, divides
very soon into two layers, a thick dermal layer and an inner
cell-mass, from which the other organs originate. The dermal
layer is characterized by very large spherical nuclei with
nuclear corpuscles these at iirst lie irregularly scattered, but
At
they then arrange themselves in the following manner
the cephalic extremity a band of six nuclei is formed, between
second band, of
which the six foremost hooks protrude.
*about fourteen nuclei, is formed at the place where the lemnisci
:

:

—

A

The nuclei of this band become the nuclei of
are produced.
while the latter grow inwards as two processes
the lemnisci
Of the
of the skin, the nuclei gradually pass into them.
remaining nuclei the hindmost four, with their nuclear corpuscles, increase considerably in length, and accompany the
In the
lateral lines of the body on each side as four cords.
mature state they attain nearly the whole length of the body,
and are probably the longest nuclei known.
Between the lemniscal band and the anterior extremities of
these four nuclei, a considerable number of nuclei are rather
these also increase in length, but in a
irregularly placed
much less degree. All these long nuclei, as also their nuclear
:

;

corpuscles, give off short acute diverticula on both sides.
These large, long nuclei are still foimd in the mature examples. Without the history of the development, their morphological signification could hardly be guessed.
Both the ovaries and the testes are produced extraordinarily
early.

four

are two bodies, each composed of about
and are both situated at the same place. Each

The former

cells,

is connected by a cord, consisting of a series of cells
(afterwards the efferent duct), with the well-known muscular
vas deferens. The ovaries are from the first destitute of this
"While the testes grow rapidly by
or any similar connexion.
cell-multiplication, the ovaries remain unaltered, and probably
fall away from the so-called ligament very early (when the

testis

animal is 5 millims.). I have been unable
subsequent fate of the ovaries.

total length of the

to ascertain the

The nature of the so-called " bgamentum suspensorium " has hitherto been
entirely mistaken. In the transverse section of the mature female, and indeed
almost throughout the whole length from
the anterior end of the uterine bell to the
insertion of the retractores proboscidis,

the ligament shows in the manner reIt consists of
presented in the figure.
fine membranes which, as may be seen,

bound two sacs

(a
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dorsal and a ventral) attached to the body, and are in contact and united in the middle.
Anteriorly the two sacs
communicate, and their membranes separate entirely from
the walls ; they form a point like a nightcap, which finally
advances to the proboscis.
Posteriorly the conditions are

more complicated, but an arrangement is made by which both
sacs communicate with the uterine bell.
These sacs alone
contain the ova and free-swimming ovaria.
The two lateral
three-cornered spaces are to be regarded as the body-cavity.
Where the two sacs are attached in the middle of the body,
there is a finely granular cord, which, in the young state,
contains a series of very fine large nuclei.
This cellular cord
is called the ligamentum in many Echinorhynchi^ and has
been interpreted as the ovary by several observers. I shall
hereafter endeavour to show that it rather represents the
intestine.
In EcJiinorhynchus gigas the nuclei of the cord
ultimately become completely obliterated, whilst in other
species they persist.
The males possess a similar arrangement but I shall not enter upon that. The analogy between
the mxale and female sexual organs is nearly complete but
as the comparative size of the individual parts is very difter;

;

ent,

it

becomes

difficult

to establish this, or to

make

it

clear

without a considerable number of figm'cs.
The hooks grow outwards from the innermost layer of the
proboscis.
When they are already formed and calcified, they
are still covered by a thin membranous layer, which they
afterwards cut through so as to become perfectly free.
It is
only then that the proboscis becomes inverted.
Any one who goes thoroughly into the anatomy of the
EcJtinorhgnchi will find how difficult it is to compare the
structure of their body with that of any other animal.
This
is not due to deficient knowledge of their structm-e, but probably rather to the fact that we require to know a series of
other animals which constitutes their connexion with allied
forms.
Perhaps, indeed, the EcMnorliyncM are not simple,
but double animals in this fashion, that the proboscidal apparatus represents one, and the so-called sexual organ the other
animal, whilst the body-envelope is common to both.
Both
animals are mouthless, and each of them is modified for a
special purjDOse.
Similar conditions, as is well known, occur
among the Bryozoa. The developmental history is exceedingly favourable to this supposition but its more exact demonstration I must leave for a detailed memoir.

—

;
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" On the Structure and Affinities of Gitynia annulaia, Dune,
with Eemarks upon the persistence of Palaeozoic Types of Madreporaria."

By

P.

Maktix DrNCAN, M.B. Lend.,

F.K.S., Professor of

Geology in King's College, London.

The dredging-expedition which searched the sea-floor in the track
of the Gulf-stream of 1868, yielded, amongst other interesting
Madreporaria, a form which has been described by Count Pourtales
under the name of Haplophyllia paradoxa, and which was decided
by him to belong to the section Rugosa.
The last expedition of the ' Porcupine,' under the supervision
of Dr. Carpenter, F.R.S., and jNIr. J. Gwyn Jeffreys, F.R.S., obtained, off the Adventure Bank in the Mediterranean, many specimens of a coral which has very remarkable structures and affinities.
The species is described under the name of Guynia annulata. Dune.
The necessity of including it amongst the Rugosa and in the same
family, the Cyathoxonidce, as Haplophyllia paradoxa is shown.
Having this proof of the persistence of the rugose type from
the Palaeozoic seas to the present, the affinities of some so-called
anomalous genera of Midtertiary and Secondary deposits are criThe Australian tertiary genus Conosmilia, three
tically examined.
of whose species have strong structural resemblance to the Rugosa, is determined to be allied to the StauridcB, and especially to
The Secondary and Tertiary genera
the Permian genus Polycoelia.
with hexameral, octomeral, or tetrameral and decameral septal arrangements are noticed, and the rugose characteristics of many
lower Liassic and Rhsetic species are examined.
The impossibility of maintaining the distinctness of the Palaeoand Neozoic coral-faunas is asserted and it is attempted to
prove that whilst some rugose types have persisted, hexameral
types have originated from others, and have occasionally reverted
to the original tetrameral or octomeral types, and that the species
of corals with the confused and irregular septal members so characteristic of the lowest Neozoic strata descended from those Rugosa
which have an indefinite arrangement of the septa.
The relation between the Australian Tertiary and recent faunas,
and those of the later Palaeozoic and early Neozoic in Europe, is
noticed, and also the long-continued biological alliances between the
coral-faunas of the two sides of the Atlantic Ocean.
zoic

;
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J.

the Spongiadae confirmed.
Carter, F.E.S. &c.

Mr

DEAR Dr. Fraxck,
tell you what you will be glad to learn, viz. that I
have confii-med all that Prof. James-Clark, of Boston, has stated
about the sponge-cell, and much more too.
It is, after all, only what was published and illustrated in the
* Annals
in 1857.
Indeed I am astonished now at the accuracy
and detail of that paper (" Ultimate Structure of SpongiUa " &c.),
now all confirmed by an examination of a marine calcareous sponge.
I have not only fed the sponge with indigo, and examined all at
the moment, but the sponge so fed was put into spirit directly afterwards, and now shows all the cells (monociliated) with the cilium
attached and the indigo still in the cells.
This, I think, will break down Hackel's hypothesis, which is as
imaginative and incorrect as it is beautiful.
His " Magosphaera," too, is figured in the 'Annals' (185G), and described in extenso as the amoeboid cell which inhabits the mucus
Just a line to

'

of the cells or internodes of the Bombay great Nitella.
But there are no people in England, if on the Continent,
seem to be able to show this, if even they be cognizant of it.

Ex

oriente lax used to be the old phrase

back from America.
novelties now.
reflected

"

The

;

who

is now being
we must expect

the light

It is fi'om there that

Yours &c.,

Cottage," Budleigh-Salterton,
May 22, 1871.

H.

J.

Carter.

On Testudo Phayrei and Seapia Falconeri.
By Dr. J. E. Grat, E.R.S. &e.
Dr. J. Anderson read a communication to the Zoological Society
on the 2nd of May, accompanied by some drawings of and notes
on the original specimen of Testudo Phayrei, Blyth, in the Indian
Museum. Having examined the skull in the British Museum upon
which Seapia Falconeri, Gray, has been based, and re-examined the
small example of Testudo Phayrei at Calcutta, Dr. Anderson had
come to the conclusion that Mr. Theobald's account of the history
was strictly accurate."
Taught by former experience, I have consulted Dr. Anderson's
original paper, and find,
1st, that the ofiicial minute above copied
is inaccurate in most of the statements it contains.
Dr. Anderson
states first that the sternum shows that the animal is a Testudo, and
the figures only refer to this part, and consequently both Mr, Blyth
and Mr. Theobald were Avi'ong, according to hira, in referring it to
the genus Maaouria secondly, that Mr. Theobald has falsely described the state of the specimen in the Indian Museum, in his
'•'

—

;

printed catalogue of that collectioQ

;

and, thirdly, the almost incre-
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Mr. Theobald referred the two original speciof T. Phayrei in the catalogue above mentioned to two different

dible statement* that

mens

genera. " The perfect typical one" he confounded with the common
Testudo indica ; and the smaller carapace, wanting a few shields
and having no other bones, he referred to Manouria emys. This
specimen, being without the head, can give no authority for Mr.
Theobald's assertions about the skull in the Museum.
The paper contains no attempt to prove that the head of the perfect specimen is like the skull I described, much less to identify it
as being the same species
and this is the first step that is wanting
to support their hypothesis. Indeed, unless we are to believe that
Mr. Theobald is a much more untrustworthy observer than I am
inclined to think, his having placed the imperfect specimen of Testudo Phayrei as a specimen, with a short broad-headed Testmlo
indica goes far to disprove its being the same as the long narrow;

headed

Scaj)ia.

The

various statements on the minor points given about that specimen by Messrs. Blyth, Theobald, Blanford, and Anderson are so
conflicting, and sometimes absolutely contradictory, that one can
draw no conclusion from them. It is quite a mystery to me why Mr.
Blyth, Mr. Theobald, and their friends are so anxious to prove their

improbable hypothesis, which would only throw discredit on the
If I erred in considering the skull, which I had received without habitat or history, to belong to a new species, I had
compared it with all the skulls of the large tortoises I knew, and
bcliedng, on the aiithority of Mr. Blyth and Mr. Theobald, that
Testudo Phayrei (which I had not) was the same as Manouria
(which I had, and which differed from the skull under examination),
I took all the proper precautions before describing it as new ; indeed, if I erred, I only did so in putting too much faith in my friends

two former.

and fellow-labourers.
I did not suspect, and I do not now believe, that Dr. Falconer
]
had a skuU in his possession that belonged to the Indian Museum,
knowing as I do that those he did borrow were returned by his
2. I never suspected that Mr. Blyth, the paid
brother at his death.
curator of the museum, would allow a skull to be removed from the
collection without informing the officers of the institution and taking
a receipt for it but the then secretary informed me that no acknowledgment of the kind was to be found in any of their journals.
3. I did not suspect that Mr. Blyth did not know the species which
he had named Testudo Phayrei when he stated that Manouria emys
was the same species. 4. I did not suspect that Mr. Theobald's
accuracy was not to be trusted when he placed the specimens and
bones of T. Phayrei in the Indian Museum nnder the name of
Manouria emys in the catalogue of the reptiles of that collection.
But it appears that I should have suspected and believed all these
circumstances, in order to escape making the mistake which I am
.

;

* I see Mr. Theobald acknowledges this mistake, and refers
pable haste" (Proc. Zool. Soc. 1870, p. 075).

it

to "cul-
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accused of having made and I would rather repeat the error than
be so suspicious and incredulous of the accuracy and trustworthiness
of my fellow-labourers in science
and I hope some unprejudiced
Indian zoologist Avill kindly examine and compare the head of T.
Phayrei with the figure of the skull, or send to the British Museum,
that we may make actual comparison, and I should be very glad to
adopt the result.
;

;

Note on the Habitat of Diadema octocula.
By A. G. Butler, F.L.S. «fec.

In the 'Annals and Magazine of Natural History' for Jan. 1869
5) I described and figured a new species of Diadema
under the name of D. octocula the locality, roughly scribbled on a
label attached to the insect, appeared to be " Island of Toloya or
Tologa ;" and though this locality was new to me and I could not
discover it on any map, I supposed it possible that it might be the
name of some obscure islet, and therefore published it as " Island
(p. 19, pi. 9. fig.

:

of Tologa."

Subsequently, in a paper on the genus Diadema in the Trans.
Entomological Society,' Mr. Wallace suggested that the correct
he, moreover, differed from me respecting
locality might be Gilolo
the sex of the insect, which, notwithstanding its female aspect, he
stated to be a male.
In the Stettiner Entomologische Zeitung for January to March
1869 (p. 71. n. 16, pi. 4. fig. 17), Dr. Herrich-Schaffer described and
it differs
figured a new Diadema under the name of D. fonnosa *
from my D. octocula only in its smaller size, more slender body, and
in the j)resence of three marginal spots towards the apex of the
front wings, and can therefore scarcely be a different species ; it
may, I think, be the male of my insect. The habitat given is
" Yanua Yalava."
Whilst examining some of the smaller Crustacea in the BritishMuseum collection, I have stumbled upon a small crab bearing a
label with the locality " Totoya, Fiji Islands," which, I think, must
be the correct reading of the habitat attached to the type of D.
'

;

'

'

;

octocula.

Note on Chlamyphorus truncatus.

By

Dr.

J.

E. Gray, F.E.S. &c.

Mr. Edward Gerrard, jun., has lately procured for the Museum a
specimen, in spirits, of the Pichiacoo from Mendoza. He has pointed
out to me that they vary in the extent of the attachment of the
In one specimen it is
dorsal shield to the middle of the back.
attached along the whole length of the dorsal line ; in the one in
the Museum it is only attached in two places, about a quarter
one over the shoulder and the other in the middle
of an inch long

—

of the back.

* This species seems to have been overlooked by

Mi*.

Wallace.
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On

the

Development of the Laives of the Sarracenite.
By iL H. Baillon.

The exceptionally formed

known

leaves borne

by the Sarracenice are well
and the long horn-

as regards their external configuration

shaped bag which forms their principal part the lid, of variable
form, which surmounts, and even the sort of projecting ridge which
extends throughout the length of their inner margin, have been
well distinguished. But botanists are not agreed as to the interpretation of these different regions of the leaf.
The most generally
accepted opinion upon this point is that ]}\\t forward by A. SaintHilaire and M. Duchartre, amongst others.
The former (^lorphol.
Veget. p. 142) supposes the winged margins of the petiole of Citrus
hystrix or of Bioncea approximated and amalgamated, and says that
we shall then have the leaf of Sarracenia, formed of an elongated
urn (the true petiole) and a lid (the true leaf) and the second of
these authors likewise says (Elem. de Bot. p. 308) that the ascidium
of these plants is generally regarded as formed by the petiole, and
their posterior lip or operculum as representing the limb.
Organogenetic observations alone could show how much of these
interpretations was to be admitted.
We have therefore studied the
development of the leaves in S. imrpurea, which is frequently cultivated in this countiy. In their earliest stage these leaves are represented by small mamillge, the surface of which is at first convex.
A little later the base of these organs becomes slightly dilated, and
concave within this is the first rudiment of the sheath, a portion of
the leaf which, as we shall see, has nothing to do with the cavity of
the pitcher of the Sarracenia.
This vaginal portion, which will
subseqixently acquire a considerable development, behaves here in
the same way as in all plants in which it exists, and has no influence
upon the composition of the pitcher. The first indication of the
latter is a small depression, a sort of pit, at first very slightly marked,
which is produced at the top and a little on the inside of the cone
which represents the j-oiing leaf. This depression is really due only
to an inequality of development in the various portions of the apex
of the leaf and the inequality occurs rather late towards the apex
of a leaf of which the petiolar and vaginal portions already exist.
In this respect the leaves of the Sarracenice behave nearly like those
of the Xymphaeaceae, with which they have so many other analogies.
At this age the young leaves of the Sarracenice have the same
appearance as those of Nep>fnthes, but for a very different reason, if
we admit, with Dr. J. D. Hooker, that the pitchers of the latter are
the result of the great development of a gland. Here it is certainly
the upper surface of the limb that is at this period reduced to a pit;
and this depression is lined with an epidermis which is the upper
epidermis of the leaf, which is developed in proportion as the pit
becomes larger, and which subsequently even becomes covered with
hairs, the secreting faculty of which has been noticed by many observers. The more tlic pit becomes hollowed out, the more does the
limb of the leaf acquire the ajipearance of certain peltate leaves,
;

;

:

;

.
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such as those oi Nelumho, which is nearly allied to Sarracenia. The
large and shallow cone which is formed by the limb of the leaf in
Nelamho becomes, in Sarracenia, deeper and narrower, so as finally
to present the form of a long obconical cornet. Simultaneously with
this change of form, the portion of the leaf which is called the lid
becomes- marked off, no doubt in a vnriable manner in the different

species.

We

of the limb

know

that there are peltate leaves of which the margin

not entire, but cut into crenulations and lobes, and
that sometimes these lobes are unequal, the terminal median one
being perhaps more developed than the others. This is one of the
causes of the petiole not being inserted in the centre of the peltate
limb, but nearer to its base, which is most commonly more or less
deeply emarginate-cordate. In the leaf of Sarracenia we might
expect from the fii'st to see an analogous phenomenon produced,
because the pit is surrounded by a border which is thicker above
than at the sides and below. This inequality only becomes more
strongly marked with age and it is the uj^per margin that increases
most rapidly, afterwards becoming slightly constricted at its base.
This is the origin of the lid and of the more or less distinct lateral
projections which often accompany it
these are consequently not a
limb, but the unequal lobes of a limb which existed before them.
The signification of that sort of vertical keel which runs along the
inner border of the pitcher remains to be explained.
This organ
exists, usually in a rudimentary state, in a great number of peltate
leaves.
In these leaves we often observe a nervure or projecting
crest, which stretches, on the lower surface of the limb, from the
insertion of the petiole to the bottom of the sinus presented by the
base of the limb.
The crest of the leaves of Sarracenia appears to
us to be nothing but an exaggeration of this very part and its
vertical direction is merely the consequence of the extreme depth
acquired by the immoderately peltate limb of the leaf of Sarracenia
Comptes Eendas, jSTov. 7, 1870, p. G30.
is

;

;

;

—

Note on

the

Malar Bone in

By

Dr.

J.

the ShuIIs of Manidae.
E. Gkay, F.R.S. &c.

The

skulls of Manis which have been described and figured, and
the specimens that I have hitherto seen in different museums,
have a very imperfect zygomatic arch, caused by the absence of the
malar bone. Indeed Mr. Flower, in his admirable Introduction to
the Osteology of the Mammalia (p. 206), dcseribw.g the skull of
J/fmjs, observes
" There is no distinction between the orbit and
the temporal fossa, which forms a small oval depression near the
middle of the side of the skiill.
There are short zygomatic processes on the maxilla and squamosal, owing to the absence of tlie
malar."
all

'

:

—

'

Mr. Swinhoe, early last year, brought me for examination some
Manis from Amoy and Formosa, along with the skulls of a
new deer and hare. I observed that some of the skulls of Manis
skulls of

'
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had a perfect zygomatic arch, which I had not hefore seen but
I was suffering too much pain at the time to pay more attention to
the subject, observing that most likely the skull belonged to Manis
Dahnanni, and that it might be distinct from J/. Ilodgsoni, with
which I had hitherto united it.
Mr. Swinhoe left his specimens at the British Museum and I
have no doubt that the four from Amoy, which are of different ages,
are the skulls of the family of five which he purchased in Amoy in
;

;

.Tune 1867, described in the

'

Proceedings of the Zoological Society

and that the one from Formosa, which is of a
larger size, is the male specimen described in the same place, and
that the observation of Mr. Swinhoe, that "the Amoy andFormosau
adult skulls both have complete malar arches but in the skulls of
the Amoy young ones these gape apart, the unossified cartilage having
been cleaned away," is the true explanation of the absence of the
malar, which most probably is present in all the species of the genus.
for 1870, p. 650,

;

In the

On Marine Bryozoa. By Prof. E. Clapakede.
Xumber of vol. xxi. of Siebold und Kijlliker's

' ZeitClaparede, who, with the exception of 2sitzsche, is the only
writer who has studied the Bryozoa since the publication of the
capital papers of Smitt, gives us most interesting contributions to
While on the main points he completely agrees with
their history.
the views taken by Smitt of the polymor[)hism of the species, their
mode of budding, and general embryonic development, yet in some
points not satisfactorily determined by Smitt, such as the relations of the various cells (zooacia) to one another, the nature of
Smitt's " morka kroppar," dark bodies, and " fett kroppar," he has
new observations differing somewhat from those of Smitt. The
most interesting facts are those concerning a sort of retrograde development, a resorption of the digestive cavity in the older cells, the
gradual disappearance of the lophophore, resulting in cells usually
considered as dead, but in reality having latent life, and where
alone the fatty bodies of Smitt, which play such an important part
in the embryology of Bryozoa, are developed. These cells apparently
pass through stages identical with those produced by budding at the
youngest extremity of the colony, with the difference that in one
case the cell is immature, while in the other it is fully developed.
The resorption is frequentlj^ accompanied by peculiar changes in
these cells, and is confined to the older portions of the Bryozoan
colony in which the lateral connexion between the cells for exchange
of fluids between the cells provided with digestive cavities and those
cells containing latent life is very strikingly shown, thus forming a
complete circulation between the most distant parts of the colony.
He also confirms the nature of the colonial nervous system, first
traced by Fritz MiiUer, and shows its existence among the C'hilostomata, where it had only been traced by Smitt before. Claparede
closes this interesting paper by giving us the complete development
of Bwjida, with larger, more accurate, and at the same time more

schrift,'

first

—

;

451

Miscellaneous.

than we have had of the early development of
any one species of marine Eryozoa thus far. He has, however, not
been able to decide positively the nature of the ova, said in oae case
to owe their origin to a sexual process, and in the other cases to
point to the existence of parthenogenesis among Bryozoa under
intelligible figures

Claparede has not confirmed the observaon the development of Memhranipora but from
what Nitzsche has observed of the early stages of Bugulu, he appears
to have seen the same retrograde development in the youngest stages
of its larva which Schneider observed in Cyplionantes during its development into Memhranipora. S'dlimans American Journal, May
1871.
certain circumstauoes.

tions of Schneider

;

—

On

the

Order of Development of the Dentition of Sloths (Bradypus).
By Dr. J. E. Gray, F.E.S. &c.

The skull of the two-toed Sloth {Cholcepus) is distinguished from
that of the three-toed Sloths {Bradypus and Arct02)itJiecus\ by having
the intermaxillary bone moderately developed, forming the front
edge to the jaw ; whereas in the latter two genera it is rudimentary,
free, and very commonly lost in preparing the specimen.
Bat the
development of the teeth, which I believe has not hitherto been
observed, differs more.
In Cholcepus the front grinders in both
jaws are much larger than the others, sub triangular, with bevelled
edges, by their rubbing against each other, like the canines of pigs
they are developed at the same time as the other grinders, or, indeed, rather before for they are of considerable size when the other
grinders are small and rudimentary.
The front ones of the upper
jaw are separated from the others by a considerable space ; and
the lower one is considerably behind the produced front edge of the
lower jaw, and separated from the other grinders by a moderate
In the three-toed Sloths, on the contrary, the grinders are
space.
all regulaiiy phiced, the front lower one being transversely comThe front upper grinder is always smaller
pressed and truncated.
than the rest, cylindrical, and it is developed much later than the
others.
There is a specimen in the British Museum of a young
skull of Arctopithecus, which has all the grinders in the upper and
lower jaws well developed, but the upper front grinders are small,
rudimentary, cylindrical, conical at the tip ; and, on comparing
other young skulls, it is evident that these teeth are gradually developed as the animal increases in age, and never attain the same
size as the others.
;

Note on Asaphus platycephalus.

The

remark in

my

By

J.

D. Dana.

paper on page 368 will have to be
cancelled if the species there referred to Asaphus platycephalus is
identical with the Asaphus p)latyc.ephcdus {yi. (Isotelus) gigas) of
Trenton, the latter (as Mr, BiUings writes the author) often occurSilliman's Amencan Journal,
ring, in New York, roUed into a ball.
May 1871.
closing
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