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" Omnes res creatae sunt divinae sapientise et potentifB testes, divitife felicitatis

humance :—ex harum usu bonitas Creatoris ; ex pulchritudine sapientia Domini

;

ex ceconomia in conservatione, proportione, renovatione, 'potentia majestatis

elucet. Earum itaque indagatio ab hominibus sibi relictis semper jestimata;

a rere eruditis et sapientibus semper exculta ; male doctis et barbaris semper

inimica fuit."

—

Linn^us.

"Quel que soit le principe de la vie animale, il ne faut qu'ouvrir les yeux pour

voir qu'elle est le chef-d'oeuvre de la Toute-puissance, et le but auquel se rappor-

tent toutes ses operations."

—

Bruckner, Th6orie 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 Nymphs
That press with nimble step the momitain-thyme

And purple lieath-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 face

They crop the lily, and each sedge and rush

That drinks the rippling tide : the frozen poles.

Where peril waits the bold adventurer's tread.

The burning sands of Borneo and Cayenne,

All, all to us imlock their secret stores

And pay their cheerful tribute.

J. Taylor, Norwich, 1818.

<^H ALEBE Q FLAMMAM,

/
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I.

—

A Descriptive Account offour Subspherous Sjwnges^ Ara-
bian and British, icitJi General Observations. By H. J.

Carter, F.R.S. &c.

[Plates I. & II.]

The Subspherous Sponges, like potatoes in appearance, analo-

gous also in form to the Ljcoperdons, the large Spha3ria3, and

the tuberose Fungi, are not unfrequentlj present among the

exuvife of the sea-shore, where, after having been freed from

their original attachments, and drifting in a living state about

the bottom of the sea for awhile, they are at last landed by the

waves.

Having specimens of two species, which I found on the

south-east coast of Arabia (one of which was gathered alive),

and of two others found on the beach at Budleigh-Salterton

{also alive), I resolved, for the sake of direct information, to

examine them respectively ;
and bringing to my aid Dr.

Johnston's work on the British Sponges (1842), and Dr.

Bowerbank's papers on the Spongiadw, published successively

in 1862 and 1864 by the Royal and Ray Societies, I found so

much still left untold that I further resolved to draw each of

these sponges themselves, and, placing their elementary parts

beside them respectively, to write a simple description also of

each (that is, confining myself as much as possible to familiar

terms in our own language), and to follow the whole by ge-

Ann.& Mag. N. Hist. Ser. 4. TW. iv. 1



2 Mr. H. J. Carter on the Suhsjyherous Sponges.

neral observations sliowing liow far I agree and how far differ

from the remarks of my predecessors on this portion of the

Spongiadffi.

Two of the species which I have figured and described are

new, viz. the Arabian ones ; and the other two are common to

our own shores, but hitherto very inadequately represented.

Eacli contrasts in most respects strongly with the other, and

all foiu- brought together in this way seem to me well fitted

to convey a good idea of the principal as well as peculiar fea-

tures of the subspherous Spongiada3 respectively.

My object has not been to present a mere description which

might serve for a handbook, but to give an elaborate account,

with illustrations, of four of the most characteristic species of

the division, to correct to a certain extent what appear to be

the errors of others, and thus to record, to the best of my abi-

lity, descriptions and observations which might be relied upon
for future classification.

In these descriptions I shall as much as possible avoid the

word " tissue;" for such is only shadowed forth in the sarcode

of the sponge, and, however much apparent in its fresh state,

more or less subsides into a glue-like mass on drying, when
tissue in the higher developments for the most part puts forth

its most definite, prominent, peculiar, and persistent charac-

ters. The tissues and the structures of the sarcode, whatever

they may be, are, for the most part, as it were in emhryo] and
we have nothing to do with the naming of objects, in a scien-

tific point of view, until they are unmistakably defined.

Hence such terms as ovaria, membrane, oesophagus, pyloric

valve, &c., in respect to the sponge, had better for the present

be omitted, whatever their application hereafter may prove

worth when such parts in the sponge are undeniably iden-

tified.

In the following descriptions, also, it must not be expected

that I have given the whole history of the British species,

their habitat, locale, &c. ; this must be sought for in the works

to which I have alluded, my desire being chiefly to contrast

four prominent species among the subspherous sponges, two

of which appear to have been undescribed, and the other two
unsatisfactorily illustrated.

The measurements (of course approximative) are chiefly given

in the explanations of the plates, to avoid confusion in the

text, and units indicating so many ISOOths of an inch or frac-

tions of the same (unless otherwise mentioned) have been

employed, by which the relative proportion of the objects in

size may be seen at once, and the real size readily computed
if necessary ; while the illustrations of the sponges themselves,
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although drawn after nature as much as the subject would
permit, are less for effect tlian for efficiency, the microscopist

often having, in his delineations, to aim at that whicli an
artist would not tolerate nor could supply.

Tetliya arahica^ mihi.

PI. I. figs. 1-8, and PI. II. figs. 19 & 20.

Globular and free, or hemispherical and fixed. Surface

soft, hispid, reticulated, with the pores occupying the inter-

stices, and projecting spicules the lines of reticulation, all more
or less matted together by the dermal sarcode of the sponge.

Large vents in more or less plurality, monticular. Internal

structure radiated, rigid, compact, consisting of a corticular, a

body-, and a nucleated portion. Corticular portion loose, ill-

defined, consisting of tufts of spicules matted together by
dermal sarcode. Body formed of sponge-substance supported

on bundles of spicules overlapping each other and radiating

from the nucleus to the circumference ; the whole permeated

by the excretory system of canals, which, branching and ana-

stomosing throughout, finally terminate in the vents on the

surface of the sponge. Fleshy portion of sponge-substance

more or less charged with minute spherical bodies like gem-
mules. Nucleus globular, consisting of a more compact and
dense condition of the spicules and sponge-substance of the

body. Spicules of the surface all smooth and pointed, con-

sisting for the most part of groups of bifid, trifid extended, and
trifid recurved heads, supported on long delicate sliafts respec-

tively, mingled with the pointed ends of the stout spicules of

the body. Spicule of the body straight, smooth, fusifonu,

pointed at each end, or not unfrequently with one end more
or less abruptly terminated and round. Minute ^ thread-like,

contorted spicules, semicircular and sigmoid, together with

minute siliceous globules, abound throughout the sponge, but

more particularly in the corticular portion ;
somewhat larger

ones, of a semielliptical form, with single, pointed, incurved

ends, and others of a like kind, whose shafts consist of three

curves (of which the central is the largest), Avith trifid ends,

webbed together like a waterfowl's foot, and bent iuAvards, are

not uncommon in this sponge. Gemmules(?) numerous, white,

spherical, in all sizes of development up to the matured or

largest, which consists of a spheroidal cell filled with glo-

bules (?) of refractive matter; gemmule white, when viewed

by direct light, but by transmitted light seen to be surrounded

by an equally spherical transparent portion, or cell, densely

charged with extremely minute, bacilliform s])icular bodies.
1*
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Size variable, tliat of specimen figured 3 inches in its longest

diameter. Colour :—corticular portion grey, body bright

orange, nucleus pink.

Hah. South-east coast of Arabia, opposite the north-east

end of the island of Masira. Free or fixed to the rocks along

the shore.

Ohs. I found several specimens of this sponge about the

locality mentioned ; some were floating or rolling about in the

land-wash, and others fixed to the rocks—the latter with, and

the former of course without, point of attachment. It is pro-

bable that those portions alone float which, having got out of

the water for a little time, get some air in them, and that

when this is extricated they again sink to the bottom. The
sarcodal substance of this s^Jonge is so rigid and contrac-

tile that, when alive, it can with difficulty be torn to pieces.

Those on the rocks appeared to me to get more rigid in pro-

portion as I tried to get them oflf, until at last I was obliged

to apply my geological hammer and chisel to them. The
forcible power of contractility here, as well as in Tethya Jyn-

euriumj which I shall presently describe, may partly account

for the compact character of the sponge-substance after death,

and the comparative absence of the excretory system of canals

probably arising therefrom, in both these species. T. arabica

very much resembles T. cranium of our own shores ; but I

found no gemmules in it, like those figured and described by
Johnston and Bowerbank respectively as peculiar to the latter

species ; nor does the surface of the Arabian species agree with
that of T. cranium figured in Johnston's ^British Sponges.'

It appears nevertheless to be the representative of the latter on
the south-east coast of Arabia.

In one small portion of the surface which I examined there

happened to be several stoutish triradiate spicules, with their

rays expanded in the corticular part, like those of Oeodia—
showing, by this occasional occurrence, how such characters

may be present in species otherwise distinctly different.

On treatment with iodine, faint traces of starch made their

appearance in the globular contents of certain little cells, but
not of the gemmules, which turned amber-colour.

When dry, the surface of this sponge presents a glistening

asbestiform appearance, from the number of delicate spicules

which project beyond the dermal sarcode,

Oeodia {Cydonium, Gray) arabica^ mihi. PI. I. figs. 9-16.

Globular, free or fixed. Surface hard, hispid, covered with
a short hirsute dermal sarcode (where the latter is not abraded)
densely charged with minute smooth spicules, beneatli A\hich
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arc a number of dimples or pores more or less regularly scat-

tered over the whole sponge, with here and there larger ones,

of the same appearance, which seem to be vents. Internal

structm-e subradiated, cavernous, consisting of a cortex and
body, but no nucleus. Cortex hard, compact, composed of a

thin but firm layer of globular crystalloids, apparently in con-

tact with each other, covered externally by the dermal sarcode

mentioned, and internally in communication with the body,

the dermal sarcode presenting minute apertures of communi-
cation between the exterior and interior of the sponge ,' and,

where abraded, that portion only of this sarcode which is usually

stretched across the pore in the form of a diaphragm with

central circular aperture some distance below the surface.

Body formed of sponge-substance supported on intercrossing

stout spicules, which circumferentially run into a zone of

radiating ones that support the cortex, and centrically into a

denser condition, which is subnuclear ; the whole permeated

by an excretory system of wide canals, which, branching and
anastomosing throughout, communicate to the body a cavernous

subradiated structure, finally terminating in the vents on the

sui'face of the sponge. Spicules of the dermal sarcode minute,

smooth, slightly cmwed and pointed at each end. Globular

crystalloids of the ci-ust more or less elliptical, somewhat com-
pressed vertically, and presenting an umbilicated depression

on the proximal side ; found in every part of the sponge, in

all stages of development, but chiefly forming the crust. When
young, consisthig of a minute central point surrounded by a

radiated mass of hair-like spicules, which, in advancing to-

wards maturity, become conical externally and, giving place

to a clear general crystallization of the centre or body inter-

nally, terminate at last on the surface in short, rough, club-

sha])ed eminences and,polygonal star-like facets (peculiar to

the umbilicated depression and convexity resjjectively) sepa-

rated from each other by shallow fissures. Spicules of the

body large, smooth, fusiform, slightly curved and pointed at

each end. Spicules of the zone supporting the crust all smooth

and pointed
;
provided for the most part with trifid extended,

trifid recurved, and triradiate heads, in the pro])ortion of about

eight of the two former to one of the latter, which in point of

stoutness is more than double their size
;

all furnished with

long pointed shafts, of which the stout triradiate one is by far

the shortest, although the thickest. Mituife stellate spicules

found in every part of the structm-e, but most about the crust,

inside and out, consisting of a variable number of smooth (?),

straight rays, radiating from a central globule ; also some few

of a larger kind, In which the rays consist of a number of
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short conical processes standing out vertically from a thick

globular body. Size variable ; that of the specimen figured

3 inches in diameter. Colour : grey on the surface, yellowish

interiorly.

Hob. South-east coast of Arabia, opposite the north-east

end of the island of Masira. Free at the bottom of the sea,

whence it gets landed by the waves.

Ohs. I have never found a living specimen of this sponge,

or a specimen fixed to the rocks : my descriptions are taken

from dried ones found on the sea-shore, whose shape never-

theless indicates their free or floating habit. Pieces of stone

and coral, however, may be attached to this sponge almost

sufficient to keep it stationary at the bottom of the sea ; and in

these instances it is observed that the crust is always con-

tinuous next to the foreign material, by which we learn that it

must therefore have been the dermal sarcode outside the cnist

which attached them to the surface of the sponge. Of course

the same remark applies to the condition under which portions

of O. aralnca would float or sink to the bottom as that on T.

arahica^ viz. the presence or absence of air in it.

This species is closely allied to Geodia zetlandica of our

shores ; and if hereafter it should be found that the dermal
spicules of G. arabica are of the same kind as those which
impart a like hirsute character to G. zetlandica^ and that this

character in the latter should be owing more to their presence

than to the " projection of the body-spicules " (which in G.
arahica are ten times as long as the dermal ones), then it is

not improbable that both will have to be regarded as belong-

ing to the same species. Stellate spicules also abound in the

dermal sarcode, but they are subsidiary ; they are no more
numerous there than the stellate spicules which we shall pre-

sently see in the dermal sarcode of Pafhymatisma Johnstoma^
where a fusiform, rough, and not the stellate form will be
found to be the dermal spicule in particular. Like the latter,

whose surface, when fresh, is of a grey colour, from the trans-

lucent state of the globular crystalloids and sponge-tissue

when soaked in water, it consequently becomes chalky-white
when dry ; and probably, like Pachymatisma also, although

subsequently free, is, in tlie early part of its history, fixed in

some submarine locality.

On comparing the size of the pores and their distance apart

in G. arahica with those in a fresh specimen of Pachymatisma
(where tliey a-p])ear in other respects to be ])recisely alike), I

find that tin*, former are all much smaller and much nearer

togctlicr than in the latter. But as they are much smaller

and much nearer together in the dried than in the fresh spcci-
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mens oi Pachymatisma^ I infer that in the fresh state of G.
arahica they would also have been much larger and nmch
fiu'ther apart than in the dried specimen. This difference in

size and distance therefore arises from contraction ; and allow-

ance should be made for it in viewing the illustration, which
is, of course, taken from a dried specimen.

On raising a portion of the crust of a specimen of G. ara-

hica, and taking out a piece of the subjacent structure (viz.

that just inside the trifid heads of the spicules of the zone), I

find, by treatment with iodine, that it often contains many
decided starch-granules, whose presence seems to indicate that

they were developed there, and there in particular, since the

part was never so exposed before I opened it, and no por-

tions of the structm'e taken from other parts of the sponge
have, under similar circumstances, presented any trace of an
amylaceous deposit 5 nor have I ever been able to find any
starch-granules in a corresponding position of the structure in

Pachymatisma Johnstonia. The remark is therefore made for

what it may prove worth hereafter.

Tethya {Donatia, Gray) lyncurlam, Lam.

PI. II. figs. 1-6.

Globular, almost spherical, fixed. Surface continuously un-
even, wartlike, and rigid, except at the part of attachment,

which is, of course, rough and torn ; consisting of small, more
or less circular lobes, with interangular depressions, the former

presenting the broken ends of spicules, and the latter, in the

recent state only, the pores and vents respectively of the

sponge, which the cortex, owing to its powerfully contractile

nature, closes to almost entire obliteration after death. In-

ternal structure radiated, rigid, compact, consisting of a cortex,

body, and nucleus. Cortex defined, thick, rigid, consisting of

sponge-fibre interlacing at right angles the spicules of the body
as the bundles of the latter pass through it, in an expanded
form, to the surface ; the whole so dense as to assume the ap-

pearance of fibro-cartilage ; charged with two forms of stellate

spicular bodies })eculiar to the species. Body consisting of

sponge-substance supported on stout bundles of spicules over-

lapping each other and radiating from the nucleus to the cir-

cumference ; the whole permeated by the excretory system of

canals, which, branching and anastomosing throughout, finally

terminate in the vents on the surface of the sponge. Nucleus
large, globular, consisting of sponge-fibre and spicules, all in-

tercrossing and interwoven with each other so densely as, like

the cortex, to present the a})pcaraiice of fibro-cartilage. Spi-
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cules of the body straiglit, smooth, fusiform subulate—that is,

awl-shaped, with one end round ; of different degrees of tenuity,

but probably all subulate. Stellate spieules of two kinds, large

and small or minute : large stellate spicule smooth, consisting

of a clear globule of silex more or less covered with tubercular

projections supporting a variable number of conical pointed

rays, which are frequently more or less undulated, and some-

times bifurcated, at the extremity; situated chiefly at the

union of the cortex with the body : minute stellate spicules

consisting, in like manner, of a central globule, from which

project a variable number of rough subspinous rays ; found

in abundance throughout the whole structure, particularly in

the lines of the afferent or incurrent (?) canals, and the outer

part of the cortex. Size of specimen figured about an inch in

diameter when fresh. Colour dull sponge- or amber-yellow,

most evident in the fleshy substance of the body.

Hah. England, Devon, Budleigh-Salterton beach. Marine,

place of growth to me unknown.
Ohs. About three years since, several of these were found

on the beach at Budleigh-Salterton, having by some means
been wrenched from their place of growth and thrown up (I

tliink in the autumn) among other exuviee. They were
brought to me quite fresh on the same day that they were
found ; but their place of growth is to me as yet unknown. I

could discover no gemmules or reproductive bodies in them
like those observed in Tethyn arahica ; and the afferent and
efferent canals can only be traced by placing a thin vertical

section of the cortex (after having been compressed while dry-

ing) in balsam, when the minute stellate spicules almost alone

mark their course, on account of the homogeneousness of the

structure and plastic consistence of its elementary tissues

through which tliey pass, and in which, on this account, they

appear to exist as mere canalicular excavations. In short, the

fibres of the cortex are so soft, plastic, and delicate, that on
drying they all collapse into a common mass, in which indi-

vidually they become indistinguishable.

It might be observed that the abundance of minute stellate

spicules in the afferent canals are for the ])urpose of straining

the water as it })asses through them into the body of the

sponge
; but it must be first proved that they are in the afferent

or incurrent, and not in the efferent canals, before this opinion

can be held ; and then it can only be conjectural.

Pachymatisma Johnstonia^ Bowerbank. PI. 11. figs. 7-18.

Subgk)bular, tuberose. Surface hard, or covered with a soft

dermal sarcode (where not abraded) densely charged with
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minute rough spicules, beneath which are a number of pores

more or less regularly scattered over the whole sponge, with here

and there larger ones that appear to be vents. Internal structure

dense, amorphous, without any appearance of radiation, con-

sisting of a cortex and body only. Cortex hard, compact, com-
posed of a thin but firm layer of globular crystalloids in juxta-

position, covered externally by the dermal sarcode mentioned,

and internally in continuous contact with the body
;
pierced

by conical or dimpled depressions called ^' pores," keeping up
communication between the exterior and interior of the sponge

through several microscopic apertm-es in the dermal sarcode

opposite to them, when this sarcode has not been abraded, but

where this has been the case presenting a diaphragm of it

pierced by a circular aperture some distance below the sm*-

lace*. Body formed of sponge-tissue supported on intercross-

ing spicules, which circumferentially run into a narrow zone

of triradiate ones that support the crust, the whole permeated

by the excretory system of canals, which, branching and ana-

stomosing throughout, communicate to the body a cavernous

structure, but not the least appearance of radiation ; iinally

terminating in the vents at the surface of the sponge. Spicules

of the dermal sarcode minute, fusiform, rough or subspinous.

Globular crystalloids of the crust for the most part elliptical,

elongate, somewhat compressed vertically, and presenting an

umbilicated depression on the proximal side, found abundantly

in every stage of development in every part of the sponge,

but chiefly in the crust, where they are packed together like

masonry, and sometimes equally so round the calibre of some
of the excretory canals for nearly an inch of their course in-

wards. When young, consisting of a minute central point

surrounded by a radiating mass of hair-like spicules, which,

in advancing towards maturity, become conical externally

and, giving place to a clear crystallization of the body inter-

nally, terminate on the sm'face in clavate rough extremities or

polygonal star-like facets (according to their position in the um-
Ijilical depression or on the convex sm-face of the crystalloid),

separated from each other by superficial fissures. Spicules of

the body all smooth and slightly curved, cylindrical or fusi-

form, Avitli simply rounded or inflated extremities. Minute

stellate spicules abundantly dis})ersed in every part of the

sponge, and consisting of a variable number of conical sub-

spinous rays, radiating from a more or less conspicuous

central point. Size of specimen figured about 1| inch in

• That this diaphrafi-m is a portion of the dermal sarcodo seems proba-
ble, from the occasioual presence iu it of the dermal spicule.
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longest diameter when fresli. Colour light grej, becoming
darker on contraction of the sponge after death.

Ilab. England, Devon, Budleigh-Salterton beach. Marine,

place of growth to me unknown.
Obs. I found three specimens of this sponge on the beach

at Budleigh-Salterton in February last, the largest ol which
is about 3 inches in diameter. They did not present any
pedicle of attachment, and therefore must have been free for

some time previously. Sessile they are most probably at one

time or other, and soon cement themselves through the dermal

sarcode to loose stones or rocks when they are left in contact

with them respectively. But they always fortify themselves

with their crust first, which thus as constantly intervenes be-

tween the body and the foreign ingredient. It is the dermal
sarcode which forms the bond of attachment. Two of the

specimens were fresh and living when I found them on the

beach ; but of their original place of growth I am as yet ig-

norant. Sometimes, probably, such sponges are wrested from
their places of attachment by the dredges or trawls of the

fishermen as they pass over sandy bottoms, and, when thus

loosened and brought to the boat, may not be thrown over-

board until some air has got into them, when they float on the

surface till this is extricated, but, afterwards sinking, may be
drifted at last by under-currents to the shore.

It is to the microscopic apertures in the dermal sarcode

covering the pores and their subjacent cavities that Dr. Bower-
bank would apply the terms " pores " and " intermarginal

cavities " respectively—points to which we will now more
particularly direct our attention.

GENERAL OBSEKVATIONS.

Pores and Oscules.

To understand these terms, it is necessary to consider them
abstractedly. Thus the young Spongilla growing from the

seed-like body may probably be taken as typical of the

whole. It consists of many pores and one oscule. The
former admit the particles of food to the sponge ; and the

undigested portions, having passed through its sarcodal sub-

stance (apparently in the same manner and as easily as

the undigested particles in Amoebcv are passed through its

body, viz. without cicatrix), find their way into the excretory

system of canals which terminate in the latter or single oscule.

And this system, multijjlicd over and over again as the mass
increases in bulk, probably accounts for the great number of

pores, together witli the ])lurality of oscules presented by all

the larger pieces of sponge.
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Before the particles reach the pores, they pass through
apertures in a delicate expansion of sarcode which, mem-
brane-like, covers the SjJongiUa^ which apertures (about

l-700th of an inch in diameter) are extemporized here and
there in this expansion, or closed, as occasion may require.

Again, the single oscule, which is supported on a tubular

mammillavy projection and passes through the sarcodal expan-
sion, can also be closed or opened as required by the sponge.

But these apertures are situated in a substance which is too

delicate and evanescent to last long under rough treatment

;

and hence the term " pores " has been used by naturalists for

those superficial cavities which this sarcodal expansion covers

in the more solid and dm-able parts of the sponge, viz. those

Avhich are evident to the unassisted eye. Hence the name
"Porifera" applied to the class by Dr. Grant, the term
" oscule " having only been used for the larger pore which is the

opening of the excretory system of canals. " Yent " has also

been applied to the latter, which, as regards function, is, of

course, more suitable.

Thus Dr. Johnston, in his ' British Sponges,' p. 196, de-

scribes the surface of Geodia zetlandica as " dimpled in some
places, witli numerous pores placed pretty closely together,

and large enough to be visible with the naked eye,"—to

which Dr. Bowerbank (Brit. Sponges, vol. ii. p. 46) objects,

stating that " These orifices are not the pores, but they are the

intermarginal cavities which receive the minute streams from
numerous pores situated immediately above and within a short

distance of them ; the true pores, perforating the dermal mem-
brane, are too minute to be visible without the assistance of

considerable microscopic power." Yet, in describing Pachy-
matisma, only seven pages further on (p. 53), the same author

states :
—" In the living condition the pores are not visible to

the unassisted eye, but in the dried state they are very dis-

tinctly seen;" Avhile at p. 110 of vol. i. we read:—" In Fa-
chymatisma Jolinstonia., Bowerbank, a British sponge closely

allied to the genus Geodia^ we find the dermal membrane
perforated by innumerable pores, some as minute as -rsVo inch

in diameter, while others attained the size of -^^ inch."

It is not difficult to see that there is some confusion here :

viz. that in the latter quotation " pores " (ranging from tuVo
to -5-^ inch in diameter), Avliich certainly cannot be distinctly

seen by the unassisted eye, are stated in the former quotation,

although not visible to "the unassisted eye" in the Hviug
condition, to be " veiy distinctly" so in the dried state.

In this dilemma I prefer the prescriptive meaning given to

the pores by Dr. Johnston, and as such shall continue to apply
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it, leaving the " pores" and " intermarginal cavities " of Dr.

Bowerbank for subsequent explanation.

In my description of the ^' Ultimate Structure of Sjjongilla
"

(Annals, 1857, vol. xx. p. 21), I have shown that the mem-
brane-like sarcodal expansion in which Dr. Bowerbank's
'^ pores " are situated, is composed, like the rest of tlie animal,

of a congeries of polymorphic sponge-cells, and that thus

these " pores " can be extemporized or closed in any part of

this structure that occasion may require. Hence Dr. Bower-
bank's term of " dermal membrane " does not give an adequate

idea of the real nature of this develoj)ment. Indeed it would

be out of place, as it is out of character, to expect in the ever-

changing, polymorphic, sarcodal substance of these primitive

animals anything to which the term " membrane," as it is

used in anatomical description for the higher animals, could

be applied ; and it was on this account that, in the ' Annals

'

of 1856, I proposed the term "pellicula" for the surface of

sarcodal structures, this having previously been suggested by
Mohl for the consolidated surface of material which has no
distinct enclosing membrane, and by Dujardin, who likens

it to the film which occurs over " flour paste or glue when
allowed to cool in the air."

I am aware that I have misapplied the term "membrane"
myself, as regards SjJongilla^ in the paper to which I have
alluded ; but that is no reason why I should repeat it here.

In this paper, also, I have used the term " apertures " for the

extemporized holes in the sarcodal expansion covering the

sponge, and the terms " afferent" and " efferent" for the in-

current and excurrent systems of canals respectively which
are hollowed out in the parenchyma of the body, and I shall

continue to use these terms under the same signification. It

should, however, be remembered that while the efferent canals

form a distinctly arboritic system, the afferent ones appear to

be only passages of intercommunication between the exterior

of the sponge and its areolar or vacuolar cavities, and between
the areolar cavities themselves. For the more ultimate struc-

ture of the parenchyma in Sjwngillaj see ' Annals,' L c.

From the " pores " (that is to say, my " apertures ") let us

follow Dr. Bowerbank on to his " intermarginal cavities,"

wliich, at p. 101, Brit. Spong. vol. i., are thus described :

—

" They arc in form very like a bell the top of which has been
truncated. They are situated in tlie inner portion of the der-

mal crust, the large end of tlie cavity being the distal, and tlie

smaUer end the proximal one. The open mouth or distal end

of the cavity is not immediately beneath the dermal mem-
brane. There is an intervening stratum of membranes and
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sarcocle, of about two-fifths the entire thickness of the dermal
crust, which is permeated by numerous minute canals, which
convey the water inhaled by the pores to the expanded distal

extremity of the cavity. The proximal end is closed by a

stout membranous valvular diaphragm, which the animal has

the power of opening or closing at its pleasure."

Now, the result of my dissection of this structure, both in

Geodia and Pachymatisinaj being somewhat different and more
elaborate, it will be better to describe it in my own words

;

and using the term " pores " in the sense of Dr. Johnston, viz.

for the dimpled depressions of the sm'face, it is perfectly evi-

dent that they are the orifices of hourglass-shaped openings in

the crust, whose constricted portion is situated about midway
betu^een the external and internal surfaces of the latter, as

proved by their expanded portions on either side requiring to

be scraped off for a better observation of the constricted one.

These hom'glass-shaped openings are lined throughout with

a thin film of sarcode, which, in the constricted portion, still

further reduces the diameter of this part by extending itself

across it in the form of a diaphragm provided with a central

opening which is more or less spiral tnicards, the outer part

of the diaphragm being always Jlaf. Moreover the spire,

which commences in the aperture of the diaphragm, is some-
times prolonged inwards from it in the form of a spiral tube

of four or five turns, which is again constricted in the centre

and free at the -itiner extremity—thus dipping as it were into

the inner portion of the hourglass cavity. (PI. II. figs. 11, 12.)

Hence the aperture through the diaphragm is more or less

spirally continued on on its inner side.

Inwardly the film of sarcode lining the inner portion of

the hourglass opening of the crust is in continuation with that

lining the areolar or vacuolar cavities situated at the circum-

ference of the parenchyma of the sponge, into one of Avliich

this part of the hourglass opening expands itself; and here,

at the commencement of the expansion, may be observed mi-

nute apertiu'cs, which are more or less scattered all over the

surface of the areolar cavity. Some of these appear to be in-

tended to keep up communication between the adjoining areolar

cavities, while others, viz. those on the vault or portion next
the crust, are the terminations of certain canals coming from
the surface of the sponge, to be hereafter mentioned.

Externally the hourglass opening is covered by the dermal
sarcode when this is present, which is not always ; for it is

frequently absent in parts, having probably been i-ubbed off

by the rolling about of the free specimens in the sand at the

bottom of the sea ; but whether present or absent, the hour-
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glass cavity and its diaphragm remain tlie same in all other

respects.

This dermal sarcode presents a great nmnber of minute

papillae scattered more or less over its whole surface, each of

which is terminated by an equally minute aperture, the latter

frequently more in appearance than reality, since a thin film

of sarcode is frequently stretched across it, which, in its turn,

may or may not be provided with a central opening, the pre-

sence or absence of these openings being probably fortuitous

—

that is, depending on certain conditions of the sarcode during

the death or desiccation of the sponge. (PI. II. fig. 10.)

The papillary apertures, averaging a little more or less

than 1-lOOOth of an inch in diameter, are chiefly congregated,

over the openings of the hourglass-shaped cavities of the crust,

into distinct areas, each of which is more or less convex and
presents an appearance like the top of a pepper-box (that is to

say, a convexity pierced by the papillary apertures), which area

itself is often pursed outwards in the centre also in a papillary

form, with an aperture, in the living state, probably, at its

termination.

Lastly, the papillary apertures which are immediately over

the outer part of the hourglass-shaped opening in the crust

lead directly into this cavity, and those at the circumference

of the area to minute canals which pass down to the vault of

the areolar cavity (into which the inner portion of the hour-

glass-shaped opening expands itself), through the hourglass

opening, but outside its sarcodal lining ; while the papillary

apertures of the crust generally (that is, tliose altogether outside

the areas) lead to similar canals which traverse the crust oppo-

site to them, and also open within, into the vault of the nearest

areolar cavity. The two latter sets are the openings of the

canals to which I have alluded when describing the inner

portion of the hourglass-shaped opening in the crust.

I have not been able to observe any apertures opening into

cither portion of the hourglass cavity through its sarcodal

lining direct ; and the minute spicules so abundant in the

dermal sarcode are seldom present in it or in its diaphragmatic

expansion. These spicules in the dermal sarcode are fre-

quently arranged sponge-like around the papillary apertures

—

that is to say, after the manner of poles supporting a conical

tent.

Thus it will be seen that there are many points of difference

between Di*. Bowerbank's and my descriptions, which need

not be particularized, as both the latter are given above, in

extenso ; and should ocular demonstration be desired to confirm

tlie statements I have nu\de, this may be obtained by vertical
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and horizontal sections of the crust in fresh, half, and wholly
di'ied specimens respectively of Pacliymatisma Johnstonia,

carefully made and manipulated under the microscope, taking

the precaution never to reflect the film of sarcode which lines

the cavities under examination, as this at once destroys all

certainty respecting the apertures which may or may not exist

in them in their intact state.

One point, however, I would notice, viz. that I have not

had an opportunity of seeing the aperture in the diaphragm
open and close as stated by Dr. Bowerbank, which statement

must have been an inference, as it refers to a specimen of Geodia
Barrett?, which had been " pickled in strong salt and water

"

(Phil. Trans, p. 1099).

I have stated that, at this early period of animal develop-

ment, we should not expect to find tissues of the same kind as

those in higher animals, and therefore that Dr. Bowerbank's
application of the term " membrane " to the dermal sarcode is

not legitimate. But although the whole of the soft substance

of the sponge on drying becomes agglutinated into a homo-
geneous mass like glue, there are frequently many parts of it

in the fresh state, and sometimes in the dried {ex. gr. the cortex

of Tetliya lyncurium &c.), where tissue-like structure faintly

appears.

To deny, therefore, the presence of tissues in the sarcode of

the lowest grades of animal life is not theoretically correct,

however much it may be desirable to do so for practical

purposes.

We cannot see the elements of which water or glass is

composed, but inference leads us to the conclusion that the

one is formed of particles of matter in an uncrystallized, and
the other in a crystallized condition. Indeed, if we could see

either in either state, there would be an end of all microscopy.

All we know of things is by comparison, and for practical

purposes we discom'se of those characters which are most
familiar to our senses ; still we cannot help seeing in the sar-

code of the sponge a looming of tissues which, like objects

approaching from a distance, become more evident to us in

the coarser, more durable, and more evident developments of

the higher animals.

But, to return to Dr. Bowerbank's " true pores," which I

have, in my description of the " Ultimate Structure of Spon-
gilla''^ (Annals, 1857, vol. xx. p. 21), designated " apertures"

of the investing membrane. These I discovered in 1856, while

at Bombay (Annals, Sept. 1856, vol. xviii. p. 242). The manu-
script was in the hands of the printer in England in the month
of June, and the first part published in the ' Annals ' on the
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1st of August. Dr. Bowerbank announced his description of

those apertures at the meeting of the British Association held

on the 30th of August ; and on the 1st of September appeared

the other part of my paper, to which my note on the subject

was appended. Tlius, had the Avhole of my paper been pub-
lished at once, I should have preceded Dr. Bowerbank in his

announcement by just one month. Yet Dr. Bowerbank veri/

frequently alludes to his own announcement both in the 'Philo-

sophical Transactions ' and in the ' British Sponges,' of 1862
and 1866 respectively, without ever mentioning my name in

connexion with it ; while my figure and particular account of

those apertures, in the ' Annals ' of 1857, is still, I believe, the

only published illustration of the fact.

If it be assumed that this reticence arose from not reading

my papers, then it must be also assumed that Dr. Bowerbank
did not read what was published on his own special subject,

and, consequently, that what is stated in the ' British Sponges

'

&c. is mostly upon his own ipse dixit : lacking, therefore,

authority, it lacks confidence.

It matters little who has discovered these apertures, so long
as the fact is made known to the public ; but the suian cuique

should be a sacred obligation among individuals ; and nothing
that is put before the public loses by additional evidence.

Globular crystalloids.

This term I use for the little siliceous bodies which, closely

packed together, form a hard crust on Geodia and Pachyma-
tisnia, whether free or in contact with attached pieces of rock

or coral, and also sometimes coat the calibre of the larger ex-
cretory canals of the latter for some distance into the paren-
chyma of the sponge ; so that they are evidently accumulated
in those parts which are most likely to come into contact with
foreign objects. They are imbedded in living sarcode of the

sponge, which, acting as a plastic bond of union between them,
thus gains access to the surface, where it forms the dermoid
layer, charged, as before stated, with minute spicules peculiar

to the species.

They are found generally in a more matured form in the

crust, especially in Pachymatismaj than in the body of the

sponge, and, after full development, might be transferred from
the latter to the former probably as easily and as naturally as

an Ainmba discharges its undigested material througli the

surface of its body, viz. without injury. But being chiefly

confined to the crust in Geodia arabica, while they abound
generally in the body of Pacliymatisma Johnstoniaj it becomes
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questionable whether the whole of those formed in the crust

are not entirely developed there.

Be this as it may, they begin their development, and for

some time follow it, very much like the radiated crystalliza-

tion of minerals, viz. first commencing from a central point,

surrounded by radiating hair-like spicules, which finally be-

come consolidated into a globular mass. Here, however, they
leave the spheroidal or mineral for the organic form, and be-

come oval, compressed, provided with an umbilical depression

in the centre, and a surface of clavate tubercles with more or

less flat or conical heads according to their position.

It is remarkable also that, in the vertical section caused by
fracture, the body is found to have become a clear crystalline

solid globule, still faintly showing the radiated lines of its early

structure extending from the centre to the circumference (PI. I.

fig. 12 a, & PL II. fig. 14 h). On no occasion have I been able

to detect a central cavity in any stage of their development,

either in their natural state or after having been exposed to a

red heat, when the axial canals of the long spicules almost

invariably become expanded, and indicate, from their charred

appearance, the presence of more or less animal matter. At
whatever period, even under these circumstances, the crystal-

loid was broken, whether in its early unconsolidated hair-like

or in its subsequent crystalline compact state, the same struc-

ture was continuous from the centre to the circumference

;

there was no appearance of central cavity. Thus, however
much they resemble the seed-like bodies of Spongilla in ap-

pearance, they totally differ from them in their structm-e and
in their natiu-e. The seed-like body of Spongilla is incompa-

rably larger, commences as a simple spherical soft cell, look-

ing like a white speck imbedded in the sponge, and finally

becomes coated with its horny or siliceous spicular cortical

coat, as the case may be. (Annals, 1849, ser. 2. vol. iv. pi. 3.

fig 6 ; and 1859, ser. 3. vol. iii. pi. 8. fig. 3.)

To these globular crystalloids Dr. Bowerbank has applied

the term " ovaria," stating that, " In an early stage they

appear as a globular body of fusiform acerate spicula, radiating

from a central point in the mass " (Phil. Trans. 1862
; Brit.

Spong. vol. i. p. 141), that in the midst of this central point
" a central cavity is produced in which the incipient ova very

shortly appear," that the inner and acute terminations of the

radiating spicules form " the common inner surface of the

cavity of the ovarium, which is now filled with an opaque
mass of ova," that " a single conical orifice or foramen has

also been produced in a portion of the wall, through which the

ova are destined to be ejected," and that this takes place by
Ann. d: Mag. N. Hist. Ser. 4. Fo^. iv. 2
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the growing again inwards of the spicules, so as to fill up the

cavity to their original " central point " of departure.

It is needless to criticise this deliberately detailed statement,

which is by no means borne out by the figures intended to

illustrate it, whatever the bodies may have been from which

these were taken (Brit. Spong. pi. 22. fig. 327, and Phil.

Trans.). It must have been as difficult, one would think,

to obtain all this information with the microscope as for a

closed siliceous cavity to form itself in the central point of a

radiating mass of spicules, then secrete ova in its interior,

then form a hole for their exit, and then close its cavity up
again so as to become a compact ball of silex, termed by the

author an " adult " or " mature ovarium "
(!) (Phil. Trans. I.e.

p. 815 ; Brit. Spong. vol. i. p. 143).

Alluding to these globular crystalloids in Pachymatisma^
Dr. Johnston, with his natural modesty and love of truthful-

ness, observes :
—" The bodies which Dr. Bowerbank has de-

scribed as the gemmules of its crust are, he writes me, very
much alike in structure to the granules of the Geodia, which
he finds also occur in the body of this sponge as well as in the

crust. This suggests the query whether the cuticular gra-

nules of Geodia may not be truly gemmules ; but I confess

that to me it appears the question should be answered in the

negative. Their position, their siliceous and crystalline cha-

racter, and the mode of their aggregation, seem all opposed
to it, and not less so the difference between them and the

recognized gemmules of some Halichondrise." (Hist. Brit.

Sponges, p. 202.)

It seems to me that if the globular crystalloids of the crust

of Geodia are to be considered ovaria, the large stellate bodies

of Tetliya lyncurium, which are similarly situated and very
nearly as large (bearing the proportion of 6 to 8), should also

have this distinction
; but these are called by Dr. Bowerbank

" stellate spicula." (Brit. Spong. vol. ii. p. 92.)

Again, in a compound tunicated animal, about the size and
shape of half a small pea, which, although probably described

before, I have but just noticed on the branches of the fucoid

Cystoseira grannlata, in juxtaposition with Grantia ciliata^

the mass, which is of the whiteness of snow, is chiefly com-
posed of globular crystalloids of carbonate of lime, presenting
conical points all over them, very similar to fig. 13 «, PI. I.

This crystalloid, wlicn compared with that of Geodia arabica,

bears tlie proportion in diameter of 3 to 8, but, although much
smaller and composed of carbonate of lime instead of silex,

has exactly the radiated mineralogical structure of tlie globular
crystalloids of Pacliymatisma and Geodia arabica (fig. 12, a.

PI. I., and fig. 14, r,V>, PI. II.).
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Now, surely, it cannot be said that these globular crystal-

loids, firmly packed in between the cells of an Ascidian and
bound down by its general tough integument, can be the
" ovaria " of this animal.

In short, I can see nothing to account for the opinion that

the globular crystalloids of the crust of Geodta and Pachyma-
tisma (for they are both alike) are " ovaria," excepting the

undiscovered presence of any other propagative form in the

species, in which case, if the crystalloids were ovaria, they
would demonstrate the fact directly. These animals do not

propagate by a gemmule here and there, but by tens of thou-

sands ; and among all the crystalloids of these two sponges
that I have examined in all stages of development, by fire,

Avater, fracture, and acid, I have not been able to find one
with anything approaching to a central cavity.

With reference to the Ascidian mentioned, I might also here

cursorily state that it is almost as full of starch-granules, dis-

persed among the crystalloids, as would be an equal amount of

potato-substance. The conical projections of the crystalloids,

too, have very much the appearance of" dog's tooth " calcspar,

as if structurally developed under a combination of animal

and mineral influence.

Reproductive Elements.

In an illustrated paper on the identity of the seed-like body
of Spongilla and the winter-egg of the freshwater Bryozoa
(Annals, ser. 3. voL iii. p. 331, 1859), I have endeavoured

to show that the seed-like bodies of 8pongilla are so nearly

allied in their structure and nature to the winter-eggs of the

so-called freshwater polypes that, for the present at least, we
must regard them as gemmules. This resemblance was pointed

out long ago by Meyen {pp. Johnston, op. cit. p. 154, footnote).

They are chiefly formed in the oldest part of the structure

(that is, at the base of Spongilla)^ and are eliminated on the

disintegration of the mass, which is more or less effected by
the winds and the diy weather to which it is exposed after the

water has left it adhering to the sides of the tanks and quarry-

pits in the island of Bombay, where it so abundantly grows.

Subsequently, when the tanks become refilled by " the rains,"

towards the end of July, the eliminated seed-like bodies may
be seen in great numbers, together with the winter-eggs of the

freshwater Bryozoa, floating about on the surface of the water,

where, after having become thoroughly soaked, they begin to

throw out their sponge-like substance, and, adhering to float-

ing objects on, or to rocks beneath, the water, finally grow
there into new sponges ; while the seed-like bodies still re-

2*
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maining at the base of the parent chiefly renovate the old

mass—although such is the nature of the sarcode of Sjwngilla,

that I think almost any portion of it, on becoming thoroughly

soaked, even after drying for a whole hot season, might, under

advantageous circumstances, grow into a new individual.

With such properties, then, the seed-like body seems to be

more allied to a bud than anything else, and therefore truly to

deserve the name of " gemmule."
The " ciliated gemmvile," first described by Dr. Grant, and

latterly more at length by M. N. Lieberkiihn (Annals, 1856,

vol.xvii. p. 407) as the " swarm-spore," I have not yet had an

opportunity of seeing either in the fresh- or salt-water sponges.

But of its existence there can be no doubt ; and if it had been

particularly sought after, probably it would not have escaped

my observation.

I have, however, as will have been seen, described and
figured bodies in Tetliya arabica (fig. 19, PL II.) which seem,

under the circumstances, to be very much allied to the gem-
mules of T. cranium figured by Dr. Johnston. They are

of all sizes below 15-6000ths of an inch in diameter, and
situated in the fleshy part of the Tetliya^ chiefly towards its

base, where they, by the aid of a common lens, appear in the

form of little white specks scattered plentifully throughout this

substance. The white speck, however, is not the whole of

this body ; for when it is viewed through the microscope by
transmitted light, it is seen not only to be spherical in itself,

but also to be surrounded by a spherical transparent capsule,

charged with minute bacillary bodies resembling spicules, but

not siliceous, I think, although resisting the solvent power of

nitric acid applied to them on the slide. They may be albu-

minous tubes on which future spicules might be developed,

but are too minute for anything but conjecture of this kind.

On the other hand, the spherical nucleus or opaque white body
itself appears to be composed of albumino-oleaginous matter,

in some instances assuming the form of minute globular masses,

but for the most part so consolidated by first the drying and
then, latterly, the soaking in spirit and water of the sponge
for elementary examination, that hardly more can be satisfac-

torily stated of it than that its contents appear to be albumino-
oleaginous, and that these had a minute globular structure.

Still there are these bodies scattered in great abundance
through the fleshy portion of the sponge; and they seem to get

their capsule developed in proportion to their size, so that at

an early period they would be nothing but white albuminous
spherules.

T have not been able to find anything like them in Tethya
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lyncurium or in Pachymatisma Johnstonia ; and of course

they could not, if present, be detected in the dried state of

Geodia arahica ; nor has any one ever described such bodies

in either of these species ; but gemmules have been described

and figured in Tethya cranium by both Johnston and Bower-
bank, and therefore it is interesting to find something of the

kind in the Arabian representative of this sponge.

Two kinds of gemmules, with marked difference, have been

described and figured by Dr. Bowerbank in T. cranium (Brit.

Spong. pi. 25. figs. 343, 344) ; but when he adds (vol. ii.

p. 87) that " It is highly probable that this marked difference

in structure is sexual, and, from the more highly developed

condition of the second or largest form, that it is the female [!]

or prolific gemmule," it can only be hoped that Dr. Bower-
bank's illustrations are, as usual, much better than his physio-

logical interpretations.

We use the terms " sperm " and " germ-cell " for the male
and female elements of the true or impregnative process of

generation ; but the term " gemmule " stands for " bud," in

which no one has yet detected more than a portion of the

product evolved from a combination of the male and female

elements of generation.

In short, the true or impregnative process of generation in

the Sponge has not yet been made public, even if ever disco-

vered. Lieberkiihn (/. c.) has stated that he has seen cells

filled with spermatozoa in Bpongilla
;

Prof. Huxley has de-

scribed and illustrated what he considers to be spermatozoa in

an Australian species of Tethya ; and I have latterly en-

deavoured to throw more light on the subject by pointing out

the probability that in the freshwater Rhizopoda {e.^.Dijflugia)

the nucleus furnishes the sj'temi-y and some other part of the

body of Difflugia the ^erwi-cells, which produce the new ge-

neration (Annals, 1865, vol. xv, p. 172). But how far this

may be con-ect in itself, or how far it may apply to the gene-

rative process in the sponges, remains still to be discovered,

since at present this process is as much a mystery as the ge-

nerative process was in the stipitate Fungi before OErsted and

Karsten demonstrated that it took place through the union of

male and female cells growing out of the mycelium.

I observe, however, that much of the sponge-substance on

the surface of T. arahica is charged with minute nucleated cells

about 2-6000ths of an inch in diameter, frequently grouped to-

gether, as if the group had been developed in one cell—and that

the substance so charged is especially supported on the rays of

the trifid spicule, as shown in fig. 20, PI. II. Neither could

I help being struck with their resemblance to similar nucleated
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cells which I have found and described in the chambers of

Operculina arabica, and which in some specimens of this test

in my possession may be seen (for they appear to be the same)

on their way out from the introseptal canals, or at the orifices

of holes in the spire, covered with a coating of white calcareous

matter. What the real nature of those supported on the trifid,

spicules of Tethya arabica may be I must leave future ob-

servation to determine.

Spicules.

In describing the spicules, it is very desirable to state

whether they are straight or curved, as they maintain this

characteristic feature throughout in the species which I have
described, whatever their other forms may be. In vain we
look for this in the specimens of " specific description " pro-

posed by Dr. Bowerbank (Phil. Trans. 1862, p. 1132) for

" adoption by naturalists," and, of course, followed in his in-

dividual descriptions.

Now in Tethya arabica and Tethya lyncurium^ as may be
observed by the illustrations &c., they are all straight, whereas
in Geodia arabica and Pachymatisma Johnstonia they are all

curved, however varied in other respects.

When we look for a figure of the spiculum of the latter in

Dr. Bowerbank's illustration of Pachymatisma (Phil. Trans.

1862, pi. 72. fig. 6, and Brit. Spong. fig. 353), we find the spi-

cules there not only almost all straight, but for the most part

also pointed at each end, instead of being all curved in the

shaft and round or inflated at the ends ; so that one is tempted
to doubt if it be a figure of this sponge.

Again, when we turn to the two figures of Geodia Barretti

in the Phil. Trans, (pi. 72. fig. 5, and pi. 32. fig. 2), the latter

of which is repeated in the Brit. Spong. fig. 354, we find fig. 2
three times as large as fig. 5, and the " radii of the patento-

ternate " spicules in fig. 301 (Brit. Spong.) still larger
;
yet

they are all set down as " x 50 linear." Which is the true

representation? Generally speaking, these illustrations are

beautifully executed ; but of their truthfulness are we to say,

after having only examined one or two of them, ex una disce

omnes ?

Had Dr. Bowerbank drawn these figures himself, these

mistakes could hardly have occurred ; neither ought they to

have come before the public so untruthful under any circum-
stances.

But the plan throughout pursued by Dr. Bowerbank, in his

description of the Spongiad8e,can never suffice for the subject.

Mere magnified views of the elementary parts alone of objects
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described in new terms, for the most part borrowed from the

Greek, instead of from the language of the country, which
would supply nearly all that is necessary, must ever prove

more or less enigmatical, and therefore correspondingly tire-

some and impracticable.

We shall never get a satisfactory idea of the Spongiadge

until the species have been simply but truthfully figured side

by side with their elementary parts, and as simply described.

Association, with both, will then supply what the latter certainly

fails to do separately.

It was with this view that I sent home to Dr. Bowerbank
nearly all the collection I made on the south-east coast of

Arabia, tliinking that he was about to accomplish this great

work, which requires a master mind of no ordinary ability to

produce, and the confidence of a bold publisher to print. But
my collection, with many others, are locked up in Dr. Bower-
bank's El Dorado, which, like his papers published successively

by the Koyal and Ray Societies, contain many good things, if

one could only get at them.

Classification.

A glance at my figures will show that Tethya Jyncuriuni

differs so much from T. arabica that it cannot rightly be
placed in the same genus with the latter ; while T. arabica

is so nearly allied to T. cranium that these two also must of

necessity come together. Hence Dr. J. E. Gray, in his ar-

rangement (Proc. ZqoI. Soc. Lond. May 9, 1867), has very

properly made a separate genus, under the name " Donatia^''

for T. lyncurium. His third or " club-shaped " spicule is but

a modification of the subulate or awl-shaped form common to

the species.

Again, for sponges of the type of Tethya cranium he has

assigned the term " Tethya;" and here my T. arabica must of

course come. Thus Donatia and Tethya form the first genera

respectively of his first and second divisions of the Tethyadae.

Dr. Bowerbank places both under the genus Tethya.

Under Dr. Gray's Tethya should also come my T. dacty-

loidea^ described and figured in the ' Annals ' for January last

(p. 15), which, I regret to state, lacks minute detail, from my
having parted with the specimen.

The genusPachymatisma naturally appears first in Dr.Gray's

family of Geodiadge ; and my G. arabica^ being closely allied

to G. zetlandica^ under his third genus, viz. that termed
" Cydonium."
With Dr. Gray's love for the subject, together with his great
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ability, long experience, and the advantages afForded by the

British Museum for reference both to specimens and publica-

tions, we could not have a better authority in point of classi-

fication ; but, of course, this must depend very much upon the

assertions of others, which, if incorrect, reflect dishonour upon

those with whom they originated, and not upon the author of

the classification.

In otfering the few remarks above mentioned, I do not pre-

tend to comment on the subject generally ;
and should it here-

after be found that my TetJiya arahica and Geodia arabica are

one and the same respectively with the T. cranium and G.

zetlandica of our own shores, which, on more careful examina-

tion of tlie latter, I do not think unlikely to be the case, it will

be so far fortunate that the species have been thus reduced,

and my names obliterated, feeling as I do conscious of the

but too melancholy conclusion expressed by Easpail, at the

end of the preface to his ' Diet, de Termes des Sciences Natu-

relles,' that " La science ne marche que par la nouveaute des

faits ; et la nouveaute des mots, ou la rend stationnaire ou bien

la fait r^trograder."

EXPLANATION OF PLATES I. & II.

N.B. All the figures in tliese plates are more or less diagrammatic, for

convenience of illustration, except the drawings of the four Sponges them-

selves, which are delineated after nature.

The measurements (of course, approximate^ are given in units indi-

cating so many ISOOths of an inch, or in fractions of these, unless other-

wise stated, by which the relative proportions in size of the objects can

be seen directly, and the real ones readily ascertained by computation, if

desired.

Plate I.

Fifj. 1. Tethya arahica, n. sp., natural size, showing the hispid state of

the surface and three large vents.

Fig. 2. The same, section to show internal structure : a, matted sponge-

substance of surface supported on the distal portions of four

kinds of spicules terminating respectively in single-pointed,

bifid and trifid extended, and trifid recurved extremities

;

b, sponge-substance of body supported on bundles of spicules

overlapping each other, which radiate from the centre to the

circumlerence, and present between them the truncated canals

of the efferent or excretory system; c, nucleus, consisting of

densely matted sponge-fibre interwoven with intercrossing

spicules.

Fi;/. 3. The same, portion of surface magnified, showing reticular arrange-

ment of the lines of spicules with pores in the interstices. Seen
only in the fresh or undried state.

Fi)j. 4. The same, forms of the distal extremities of the spicules of the

surface, respectively, all smooth and straight : «, stout, fusi-

form, pointed at both ends, 250 long by 2^ broad (that is.
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250-1800ths long by 2|-1800th8 of an inch broad) ; occasionally-

pointed only at the distal and rounded at the other end, awl-
shaped : b, d, slender, bifid and trifid respectively ; shaft pointed,

460 long by 1 broad ; rays 6 long by § broad, all pointed

:

c, slender, trifid recurved, shaft pointed, 320 long by | broad
;

rays 6 long by ^ broad, all pointed.

Fig. 5. The same, characteristic spicule of the body ; straight, smooth,
fusiform, pointed at each end, 250 long by 2^ broad : a, occa-

sional spicule, fusiform awl-shaped, roimd at one extremity,

pointed at the other, or rounded more or less at both encfs.

These two spicules also enter into the composition of the crust.

Fig. 6. The same ; very minute spicules and siliceous globules, most nu-
merous in the matted sti*ucture of the crust ; the former like bits

of thread, sigmoid and semicircular respectively, more or less

contorted; largest sigmoid form l-2000th mch long by l-24000th
inch broad ; siliceous globule 1-6000th inch in diameter.

Fiff. 7, The same; occasional spicules somewhat larger than the last,

found in the sarcode generally : a, shaft semielliptical, incurved
and pointed hook-like at the extremities, more or less contorted

;

largest 10-6000ths inch long : b, direct, half-lateral, and lateral

views respectively of a similar but more complicated hooked
form ; shaft consisting of three curves, of which the central is

the largest ; extremities trifid, rays expanded and webbed toge-

ther like a waterfowl's foot, incurved in the opposite direction

to the external curvatures of the shaft, which are the reverse of

the central one ; 6-6000ths inch long.

The latter is an intricate form, but easily understood by
drawing the curves &c. in accordance with the description.

Fiff. 8. The same, real lengths of the spicules respectively : a, bifid and
trifid extended ; b, trifid recurved ; c, body-spicule. (See figs.

4 and 5 respectively.

Fiff. 19 (PL II.). The same, foi-m of gemmule (?), showing nuclear,

opaque, or white portion, enclosed in a transparent capsule

charged with extremely minute, bacillary, pointed, spiculiform

bodies; 4-1800ths inch in diameter; bacillary body l-6000th
inch long.

Fiff. 20 (PI. II.). The same, trifid spicule of surface, bearing sponge-

substance charged with nucleolated cells ; largest cells about
1-3000th inch in diameter.

Fiff. 9. Geodia ( Ci/clonimn, Gray) arabica, n. sp, (PI. I.), natural size;

dried specimen, found on the sea-shore, probably after having
been much exposed to friction in the waves, as no dermal sar-

code remained upon it ; showing surface uncovered by dermal
sarcode, dimpled over with little pores, and here and there

larger ones, probably the vents (oscules) or terminations of the

efferent canals. AU much smaller than during the living state,

the reduction in size having been produced b}' contraction in

diying.

Fig. 10. The same, section to show internal structure (taken from an-
other specimen) : a, crust composed of globular crystalloids,

covered with dermal sarcode charged with minute spicules

;

b, zone of trifid spicules of different forms supporting the crust

;

c, sponge-substance of the body supported on stout curved fusi-

form spicules arranged more or less m a direction radiating from
the centre, presenting the truncated canals of the efferent or

excretory system ; d, central portion more compact than the
rest.
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Fig. 11. The same, portion of surface more magnified : a, part of crust,

showing pores uncovered by dennal sarcode ; b, portion covered

with dermal sarcode charged vrith minute, smooth, curved fusi-

form spicules, pointed at each end ; c, form of dermal spicule

more magnified, size 18 to 25 long by | broad. (To compare in

size with body-spicule (fig. 15), which is ten times as long.)

For more details of tlie dermal sarcode and pores, see illustra-

tions of Fachymatisma Johnstmiia, PI. II.

Fig. 12. The same, globular crystalloid of the crust, oval obtuse, com-
pressed in the axis of the umbilicated central depression : a, ver-

tical section, showing :—the crystalline nature of the body, tra-

versed hy faint lines radiating from the centre ; the umbilicated

depression below ; also the margin, formed of the clavate tuber-

cles of the surface. Size, 8 long by 7 broad and 5 thick.

For the development and further illustration of this body,

see that of Pachymatisma, PI. II.

Fig. 13. The same, mimite stellate crystalloid with which the structure

generally is more or less charged, particularly towards the cir-

cumference, 1 to 6-GOOOths inch in diameter : a, not uufrequent

form, 3 to ll-6000ths inch in diameter.

Fig. 14. The same, forms of distal ends of the spicules of the zone (fig.

10 6) which supports the crust, respectively ; all smooth and
pointed

;
proportionally magnified : a, robust, triradiate ; shaft

straight, 2G5 long by 7 broad ; rays more or less slightly undu-
lated, 15 long by 6 broad : h, end view of head, to show tri-

radiate form, shaft truncated : c, trifid extended, less robust

;

shaft straight, 420 long by 3 broad ; ray 5 long by 1 broad

:

d, trifid recurved, shaft much the same as the last, straight,

370 long by 2 broad ; ray 5 long by 1 broad (these spicules are

arranged in groups ; and there are about five to eight of the more
slender forms, c and d, to one of the robust, a) : e e, occasional

forms.

Fig. 16. The same, characteristic spicule of the body ; stout, curved,

smooth, fusiform, pointed at each end ; size 2()o long by 4 broad.

Fig. 10. The same, real lengths of the spicules respectively : a, trifid ex-

tended ; b, trifid recurved ; e, triradiate ; d, body-spicides. (See

figs. 14 and 15 respectively.)

Plate II.

Fig. 1. Tethya (Donatia, Gray) lyncurium, Lam., natural size : a, view of

exterior, showing lobate or warted surface ; b, vertical section,

showing the cortical portion pierced by the expanded bundles of

spicules, which, radiating from the centre or nucleus, terminate

by broken extremities on the surface.

Fig. 2. The same, portion of the surface more magnified, showing by the

dotted points the broken ends of the spicules as they traverse

the wart-like lobes, and the depressions in the interangular

spaces where the pores and vents are respectively situated.

Fig. 3. The same, vertical section, more magnified, showing :

—

a, cortical

portion formed of sponge-fibre horizontally interwoven with the

expanded ends of the bundles of spicules radiating from the

centre—the whole so dense as to assume the appearance and
consistence of cartilage ; b, sponge-substance of the body sup-

ported on the radiating bundles of spicules, which overlap cacli

other and present between them the truncated canals of the
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efferent or excretory system ; e, nucleus, consisting of densely-

interwoven sponge-fibre and spicules, resembling the cortical
portion in appearance and composition.

Fiff. 4. The same, characteristic spicule of the sponge generally ; straight,

smooth, more or less fusiform, awl-shaped ; seldom if ever
pointed at both ends, although frequently much attenuated;
shorter and more abruptly terminated on one side than on the
other, the enlarged end round, sometimes inflated. Size, 70 to

120 long by I to 2 broad : a, largest, real length.

The distal ends of those spicules which, projecting beyond the
cortical portion, appear to be always broken off, probably do not
differ from the one just described, as no other foi-m of long spi-

cule than this is to be found in any other part of the sponge.

Fiff, 5. The same, large stellate crystalloid, more or less scattered through-
out the structure, but most numerous at the point of contact
between the cortical and body portions ; rays more or less in

number, often undulated, and sometimes bifid at the extremities.

Total diameter 1 to 6 ; central globule or body of largest 2 in

diameter ; ray 2 long ; body and rays all smooth, clear, and
crystalline.

Fig. 6. The same, minute stellate crystalloid, relatively magnified, to

compare with the foregoing ; 2 to 4-6000ths inch in diameter

:

a, more magnified view ; b, ray still more magnified, to show its

rough spinous sui-face.

Fiff. 7. Pachymatisma Johnstonia, Bowerbank (PI. 11.), natural size of
specimen : a, view of the exterior, showing pores and large

vents ; b, section through the centre, showing thickness of crust

and cut portions of the efferent or excretory system of canals.

Structui'e amorphous, massive ; centre imdistinguishable.

Fiff. 8. The same, section of interior, more magnified, to show the cha-
racter of the efferent system of canals.

Fig. 9. The same, portion of surface more magnified : a, part of crust

uncovered by dermal sarcode, showing the pores only
;
pores

l-24th inch in diameter and about l-12th inch apart, but slightly

variable both in size and proximity : b, portion covered with
dermal sarcode, charged with the minute, rough, fusiform spi-

cules peculiar to the species; pores beneath faintly, ifat all, seen
in the fresh state.

Fiff. 10. The same, portion of the surface covered by the dermal sarcode,

greatly magnified, showing the papillary apertures of the afferent

or incurrent canals dispersed over it generally, but more parti-

cularly over the area covering the pore, which is situated in the
centre, averaging about l-32nd part of an inch in diameter;
papillary apertm-e about l-900th inch in diameter, but slightly

variable in size.

Fiff. 11. The same, pore gi'eatly magnified, surrounded hj the globular

crystalloids of the crust, showing :

—

a, the diaphragmatic exten-

sion of the sarcodal lining, and b, its central opening ; the former

very variable, 10 to 2-5 in diameter, and the latter more constant,

averaging 6 in diameter.

Fiff. 12. The same, vertical section of pore, showing hourglass-shaped
cavity covered in externally with dermal sarcode and opening
below into one of the areolar cavities at the circumference of

the sponge : a, external chamber of hourglass cavity ; b, internal

chamber, opening into areolar cavity; c, dermal sarcode sur-

mounted by papillary apertures ; d, diaphragm of pore ; c, spiral

opening in the same, more or less extended, but in this instance
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carried inwards for four or five coils in a tubular form, con-
stricted in the middle.

Fig. 13. The same, magnified view of dermal spicule, 2 to 5-6000ths
long by 1-GOOOth inch broad : a, more magnified view, to show
rough, subspinous or tuberculous character.

Fig. 14. The same : a, globular crystalloid of the crust, elliptical, com-
pressed in the direction of the axis of the umbilicated depres-

sion in the centre : b, vertical fracture, showing the clear crys-

talline nature of the body, traversed by faint lines radiating from
the centre, the umbilicated depression below, also the margin
formed of the clavate tubercles of the surface ; size 8 long by
4 broad and 6 thick : c, early form, showing hairlike appearance
of spicules radiating from the centre ; size 2-GOOOths inch in

diameter : d, more advanced stage, portion of surface to show the
conical form assumed by the ends of the now half-coherent,

hairlike, radiating spicules : e, fully developed state, portion of

sm'face to show its star-like facetted form.

Fig. 15. The same, viinute stellate spicule, more or less scattered through-
out the whole structure ; raj's variable in number, subspinous

;

total diameter of largest forms 12-6000ths inch ; central globule
1 to 2-6000ths inch in diameter; ray 6 to 12-6000ths inch
long : a, more magnified view of the ray, to show its spinous
character.

Fig. 16. The same, triradiate spicule supporting the crust, shaft and rays
all pointed : a, terminal view of same, with shaft truncated

;

6, another form, with rays and shaft all rounded or inflated at

extremities. This spicule in Pachymatisma is subject to great
variation in every respect.

Fig. 17. The same, characteristic spicules of the body : «, more slender
form ; b, real length. These are all curved, smooth, more or
less cylindrical or fusiform, with round or inflated extremities,

seldom if ever pointed ; longest about 85 by 2. They are also

subject to great variation based upon the form given.

Fig. 18. The same, extreme varieties of spicules : a, early stage of globular
crystalloid, with spicule projecting from umbilicated depression;

b, elliptical form of long spicule ; c, club-shaped form ; d, hour-
glass form.

For the description of figs. 19 and 20, see Explanation to PI. I.

[I could have wished that the lines of the spicules in figs.

15 and 17 of Plates I. and II. respectively had been more
even. But / am content ; for the hand which did them is

now paralysed in death, although others, without this expla-

nation, might be dissatisfied, from want of association. They
were the last efforts of the long and useful career of one who
has lieretofore etched my drawings, as well as, probably, those

of many others, with an ability and accuracy which, as in

the present instance, with the exceptions mentioned, left no-
thing to be reasonably desired.]
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II.

—

N'ote on an Alcioptd, a Parasite of Cydippe densa,
Forshal. By Edwaed Ren£ Clapae^de, Professor of
Comparative Anatomy in the Academy of Geneva, and
Paul Panceri, Professor of Comparative Anatomy in the
Royal University of Naples *.

[Plate v.]

The authors, having made in the month of March last obser-

vations on the same subject, which agree and are mutually
complementary, have determined to publish them in conjunc-
tion, and prior to other works, in order to make known sooner
the first and perhaps the only observations that have been
made on the metamorphosis of the Alcioj)ai'\, and to illustrate

this case of endoparasitism, singular among the Annelida J.
Among the many deep-sea animals which the currents

bring into the Gulf of Naples, and which delight as well the
resident naturalists as those who resort to these shores from
distant countries, one of the numerous and elegant forms
of the Beroids is a Pleurobranch, corresponding, as we think,

to the Cydippe densa of Forskal, better described by Gegen-
baur under the more recent name of G. liormiplwra^. In
some individuals of this species, obtained at different periods,

there were visible within the gelatinous mass, and also towards
the outer surface of the body, some white corpuscles, which at

first sight we took for those larvae of Distoma, with the tail

armed, which have been described by G. Mliller || as Cercaria

setifera, and subsequently by Graeffe as C. thaumantiatis^^

* Translated and kindly communicated by A. H. Haliday, A.M., from
the 'Memorie deUa Societa Italiana di Scienze natui-ali,' tomo iii. No. 4.

Milan, 1867._

t An Alciope larva seems to have been seen by Leuckart (Arch. f.

Naturg. xxi. 1855); but, to judge from the figure, we are inclined to

think it may have been a young animal in the act of reproducing the
posterior extremity of the body.

\ As ectoparasitic or sedentary Annelida may be considered (besides a
great number of Hirudined) the Sti/Iaria and the Chcetogastcr of Lxjm-
ndus and other Naids, as also the Amphinomid discovered by Fritz Miiller

in the cavity of the shell of Lepas anatifera, and refen-ed to by him in his

essay * Fur Darwin,' 1864, pp. 29, 30 ; to which we have now to add the
Myzostomum of Comatula, according to what Mecznikow has published
concerning its development and its position among the Annelida (Zeitschr.

f. wissenach. Zoologie, Bd. xvi. 186G).

§ Studien lib. Organisat. u. Systematik der Ctenophoren (Arch, f,

Naturg. Bd. xxii. 1850). [= Cydippe plumosa, Sa.Ts,=Ifor?m'phoi-a plu-
mosa, Agassiz.

—

Note by Tr.]

II
Ueber eine eigenth. Wurmlarve (Arch. f. Anatomic u. Physiologic,

1850, p. 497).

% Beobacht. lib. Radiat. u. Wiu-mer in Nizza (Denkschr. der Schweiz.
Naturf. Gesellschaft, Bd. xvii. 1858).

For further details about these larvae, see Claparede, Beobacht. ub.
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and which commonly, and sometimes in multitudes, inhabit

the external surface of nearly all the Acalephse of the ocean

and the Mediterranean ; but the coexistence of others of a

larger size, and the presence of minute Annelida in the sto-

mach, have led us, with the help of direct observations, to the

conviction that all these parasites are larvae of Annelida, which

the development and pigment of the eyes early indicated to

belong to the family of the Alciopids.

The smallest of these larvaB, which we will call the first

stage, and which scarcely attain the length of 1 millim., have

the head not yet distinct from the rest of the body, and with-

out any vestige of appendages. The eyes are not protuberant,

but represented by a small crystalline lens, nearly spherical,

posterior to which and in the interior is seen a layer of pig-

ment. The body, elongated and with scattered pigmentary

spots, has no indication of the division into segments, except

in the presence of three pairs of conical feet, having each two
short projecting setse : vibratory cilia were observed in two
tracts—from the mouth to the middle of the abdominal surface,

and again in the extreme posterior region. The opening of

the mouth has the form of a simple fissure, to which succeeds

a muscular tube, then a spacious gastric sac, open behind.

In the larvae which we call the second stage, the head
acquires a greater development ; the eyes become prominent,

and, in addition to the crystalline and the layer of pigment,

show a ring which defines their outline. The oral segment has

now become apparent, furnished with two rudimentary appen-

dages ; and the tube now becomes gradually exsertile from

the mouth. The body is more elongated, has lost the cilia,

and, besides the three rings furnished with setigerous feet,

shows the outlines of the consecutive segments.

The larvaj in the third stage attain the length of 2-3 millims.;

and the largest of them have four tubercles, which are the

first vestiges of the antennae. The eye is further increased in

volume, and the choroid is gradually acquiring pigment in its

posterior segment. The other feet, additional to the three

primitive pairs, become furnished with setae, and are gradually

developed, so that sixteen segments or more may now be
counted, the anterior ones possessing prominences and pig-

mentary spots, representing respectively the cirrus and the

tubercles of the dorsal region in its more advanced stage.

Anatomie u. Entwicklung wirbelloser Thiere an der Kiiste von Nor-
mandie, 1863, p. 12, and the investigations on the same subject by Prof.

A. Costa (Rendiconto d. R. Accad. d. Sc. Fisiche e Matematiche di Napoli.

fasc. 4, Aprile 1864).
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The cirri of the feet and the spots become more conspicuous
in the next or foui'th stage, in which the antennse are better

marked, the eyes enlarged, the number of segments increased

to nineteen, and the body attains the length of 4 millims.

But it is in the. fifth stage that the structure of the eyes is

best seen, as they now appear surrounded by several layers of

cells, the nuclei of which are easily rendered visible by means
of an ammoniacal solution of carmine, and which are probably
of nervous matter, composing as they do that layer external

to the choroid which exists, as is known, in the adult Alciope

as well as in many Mollusca, the Cephalopoda and Heteropoda
for instance, in which the gangliary portion of the retina is

seen posterior to the choroid. It is in this stage (distinguished

further by the appearance of the capillary setse) that we were
enabled to distinguish the dorsal vessel with the perfectly

transparent blood.

In the sixth stage, the four antennae are still more produced,

and the choroid appears completely lined with pigment, and
composed of grains disposed in perfectly regular series. Be-
sides the nervous layer composed of cells of which we have
spoken, another layer is visible, exterior to this, sm-rounding

the entire bulb, which, though composed of cells resembling

those of the nervous matter, is analogically to be considered

a sclerotic. The crystalline is evidently enlarged, and beyond
the nucleus presents the aj^pearance of stratification. The
larvEe in this stage measure 5 millims. in length, and have
from twenty to thirty segments. The feet of the first three

pairs, which evidently correspond to the original feet of the

larva in its first stage, appear smaller than the rest, and con-

sist of a stump, deprived of the setfe and sheathing fine acicular

darts, and of two cirri, the dorsal one conical, the ventral short

and broader in proportion. The other feet have become more
developed ; they are conical, with a dorsal cirrus in the form
of a pedunculated oval plate, and a smaller ventral cirrus, be-

sides a dorsal tubercle with scattered pigment-cells, the rami-

fications of which are interlaced in an intricate manner. The
setai are of two sorts,—the first numerous, capillary, simple,

flexible ; the others larger, one of them projecting a little from
the foot, with a surface armed with very delicate spinules,

while the other, of similar structure, remains concealed in the

interior of the foot, like a dart with the point only a little ex-

serted*.

* Setse and a surface beset with very minute spines have been described

by one of the authors in a larva of a Dorsibranch, as yet undetermined,
vrhich has some points of analogy to the one in question (Claparede,

Beobacht. t. vi. p. 77).
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The larva3 of the most advanced stage which we have ob-

served are a centimetre long, with about thirty-six segments.

The upper antennse are elongated and somewhat porrected,

while the lower ones retain the form of tubercles. The eyes,

now more amply developed, have the form which they exhibit

in the adult Alciojye^ and, in conjunction with the lobes of the

head, have the faculty of executing movements which change

the direction of their axis. Except the hindmost pairs, which
still want them, the feet are furnished with setge, as has been

stated already, and as is shown in the figures.

In all these larvae, besides the pigmentary spots of the dorsal

tubercles, there are also pigment-cells, more or less dark in

colom-, with fine ramifications, in the tegument of the head and
of the dorsal portion of the segments ; but these have not,

except in the first stage of the larvas, the regular arrangement
usual in the larvae of other Annelida.

The larvae from 5 to 10 millims. long we have found in the

stomach of the Gydijjpe ; and we should have been inclined

to consider them to have been accidentally introduced, or as

the food of the Cydijpjpe^ if we had not obtained the others,

of smaller size, from the external tissues of the animal. This
seems to establish that they are parasites, inhabiting probably
the gastrovascular canals. Hence it seems to us a reasonable

supposition that the eggs, detached from the dorsal tubercles

of the mother, to which they appear constantly to adliere for a

certain period in the Alciope, as is proved to be the case with
other Annelida, are then swallowed by tlie Ci/dijjjje, and pass,

along with the serochyme, by means of the four principal

canals which branch off from the bottom of the stomach, into

the pleural canals, and from them into the smaller ones,

whence, as the growth of the larva goes on, they find their

way back into the larger canals and the stomach, out of which
they may easily escape or be expelled. Yet another hypothesis
may be considered—that the eggs are developed at large in

the water, and that the swimming larva penetrates into the

Cydijype—on which supposition the cilia may be regarded as

the instruments of locomotion. But, in either case equally,

whether the eggs are hatched in the body of the Cydippe or

out of this, as the cilia of the hexapod larvae are few and soon
disappear entirely, both these circumstances attest the parasitic

habits of the larvae. The prolonged existence of these organs
in swimming larvae, and their persistence in some parts of a
great number of adult Annelida, and even of some adult ani-

mals of the same family to which our larvte belong, corrobo-

rate the importance of this character, which is iutinuUely

related to the particular mode of life which we liave described.
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No doubt it will have seemed strange to the readers of the

title of this Note that deep-sea Annelida, with eyes so well

developed and with natatory organs, should pass through a

stage as parasites, which might have been more readily ad-

mitted in the case of Annelida shapeless, blind, and degraded;

and yet it seems to us very evident that the larvaj we have
described, and perhaps those of other Alciopids also, present

this condition of temporary endoparasitism for this very end,

that the eyes and feet, under such circumstances, may have
time and the conditions favourable to their development and
growth.

In conclusion, it may be demanded to what form of the

Alciopids these larvas are to be referred. In the most advanced
stage to which we have traced them, they cannot be assigned

to any known genus : but whether the tentacles of the oral

segment continue short or are lengthened in the progress of

development, we shall have a new genus, characterized prin-

cipally by the four antennaj, the two tentacles of the oral seg-

ment, and by the difference of structure of the first three pairs

of feet from the rest, as well as by other characters of generic

value, which may be gathered from the description we have
given. The subjects being larv», and not adult animals, we
cannot at present give a complete and positive character

;

nevertheless, being convinced that the genus is new, we pro-

pose to distinguish our Annelid by the name oi Alcio2yina pa-
rasitica.

Subsequently to these studies of ours, Herr Buchholtz, of tlie

University of Greifswald, having observed, at Naples also, in

the month of May, similar larvae in the same Cydippe^ on
collating these with ours, has found that they are of the same
genus, but differ as to the number of the large setee, which are

four instead of two, and not muricated, accompanied by a

dart. These observations, while they confirm our suspicion

that there are other kinds of Alciopids which resemble that

described by us in the mode of life at first, present a new
incitement to further investigations of the subject.

EXPLANATION OF PLATE V.

Fig. 1. Cydippe densa, Forskal, with parasitic larvae inside. The stomach
and principal {j^astrovascular canals injected.

Figs. 2, S, 4. Ciliated larvae, first stag'e. Natural length 1 millim.

Fig. 5. Larvae, second stage ; the cilia gone.

Figs. 6, 7. Larvae, third stage, in which the antennae begin to appear and
the feet acquire greater development. Nat. length 2-3 millims.

Fig. 8. Larva, fourth stage, with the development of the antennae, eyes,

and feet more advanced. Nat. length 4 millims.

Ann. & Mag. N. Hist. Ser. 4. Vol.iv. 3
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Fig. 9. Larva, fifth stage ; the dorsal vessel and the flexible setse have

made their appearance.
Fig. 10. Larva, sixth stage : the three original pairs of larval feet have lost

the setse ; the others are furnished with two sorts of setse. Nat.

length 5 millims.

Fig. 11. Larva, seventh stage, in which the upper pair of antennae are

more developed. Nat. length 10 millims. The tube is repre-

sented in the act of emerging.

Fig. 12. Eye of larva in sixth stage : «, swelling of the cephalic ganglion
;

h, gangliary layer of the retina ; c, choroid ; J, crystalline

;

e, sclerotic.

Fig. 13. Fragment of the choroid.

Fig. 14. Foot of larva in the sixth and seventh stages : a, dorsal cirrus

;

5, abdominal cirrus ; c, foot proper ; d, dorsal tubercle.

Fig. 15, Setae : a, the larger spinulous ones ; 5, the simple flexible ones.

III.— On a neio Volute. By Fredeeick M'Coy, Professor

of Natural Science in the University of Melbourne.

[Plate m. figs. 1 & 2.
J

Vohita (Amorta) canaliculata (M'Coy).

Sp. Ch. Elongate-ovate ; spire short, of 4^ whorls, distinctly

channelled at the suture
;

pillar with four strong, subequal,

oblique plaits, the most posterior continued into ridge of

anterior thickened belt. Colour whitish (faded specimen),

with, on body-whorl, five spiral rows of longitudinally

elongate-oblong tawny spots, one row at the suture. Total

length 1 inch 8^ lines, proportional length of aperture -riro}

greatest width -^^.

This Volute differs from the V. {Amoria) maculata, which
it most nearly resembles in shape and colouring, by the spots

being more numerous and shorter, by the plaits of the pillar

being oblique, by the width being greater and the greatest

width being nearer the suture, and by the suture being dis-

tinctly canaliculated.

I obtained the only specimen I have seen of this species,

for the National Museum at Melbourne, from Mr. R. Thatcher,
who had observed the fact of its being specifically distinct

from the V. (A.) maculata.

Locality. Port Denison.

EXPLANATION OF PLATE III.

Figs. 1 & 2. Volula canaliculata, back and front views, natural size.
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IV.

—

Considerations on the NeurojJterous Genus Chauliodes
and its Allies; with Notes and Descriptions. By R.
M'Lachlan, F.L.S.

It is by no means an axiom in natural history that the larger

the object the easier it is to comprehend its affinities ; and the

insects on which I am now about to make some observations

exemplify this in a striking degree. The genera Chauliodes

and Gorydalis contain some of the largest Neuropterous spe-

cies
;
jQt no two genera, perhaps, show less well-marked lines of

demarcation or more instability of structure in organs that are

generally looked upon as giving tolerably good means for

generic diagnosis. It may be of service, therefore, if I pro-

pound my views on this subject, deduced from a consideration

of the much-increased materials that have now accumulated.

For Gorydalis the enormously elongated mandibles of the male
of most species, as exemplified in C cornuta^ and for Chau-
liodes the strongly pectinated antennje and equal mandibles,

as shown in the typical C, pectinicornis^ at one time seemed
enough for all generic purposes ; but an increased know-
ledge of forms has shown these grounds to be thoroughly

insufficient. Thus in Gorydalis we find such species as G.

Hecate (which cannot be generically separated from G. cornuta

without organizing a system of splitting that would retard

rather than advance the science) with equally short mandibles

in both sexes ; and in Ghauliodes the structure of the male

antennae is subject to infinite specific variation, these organs

being pectinate, foliate, serrate, or simple, according to the

species. Looking, therefore, for more stable characters, I re-

gard the presence of few or many transverse veinlets in the

wings as the most important character, combined Avith the

presence or absence of a sharp tooth at the lower angles of the

head, though, as will be shown, this latter is subject to much
modification.

In 1832, G. R. Gray, in Griffith's edition of Cuvier, pro-

posed the term Hermes for an insect with simple male antennas,

but which can scarcely be considered other than a Chauliodes.

In 1842, Rambiu-, in his ' Histoire des Nevroptferes ' (Suites h.

BuffiDn), separated four species under a genus which he called

Neuromus ; two of these are closely allied to Gorydalis, the

others can be regarded as only forms of Ghauliodes, one of

them being identical with Gray's type of Hermes. However,
I propose to adopt Rambur's genus for his two most typical

species and for allies since discovered. Their relationship to

Gorydalis is very close, yet they have a facies that separates

them therefrom, and the tooth at tlie liindcr angles of the head
3*
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vanishes in some species, showing a good transition between
Corydalis and Cliauliodes^ the wings having the numerous
transverse nervules of the former. Authors have variously-

adopted these several terms. Walker, in his British-Museum
Catalogue, uses Corydalis^ Chauliodes^ and Hermes^ placing

in the latter Rambur's most tjjiical forms of Neuromus and
many species of Chauliodes ;

and the two species described in

his paper in the Trans. Ent. Soc. London, new series, vol. v.

should both be referred to Neuromus. Hagen, in his North-

American Synopsis, adopts only Corydalis and Chauliodes^

placing in the former the typical species of Neuromus ; and in

this he was for the most part followed by me in my revision

of Walker's species in the ' Journal of the Linnean Society,

Zoology,' vol. ix. Brauer, in the first part of his elaborate

Catalogue of Neuroptera, has Corydalis^ Chauliodes^ and Neu-
romus • and though the list of the species he proposes to place

under each is not yet published, I opine that he views the ge-

nera in the same light as I now do. The three genera may
be briefly diagnosed thus :

—

COEYDALIS.

Alae venulis transversalibus plurimis. Antennae maris simplices vel

denticulatae. Mandibulae maris elougata? vel breves. Capitis

augulis posticis dente acuto instructis. Forma valde robusta.

Celor plus miuusve fuseescens.

Neuromus.

Ala; venulis transversalibus plurimis. Antennae maris simplices.

Mandibulae J $ breves, sequales. Capitis angulis posticis dente
evidenter vel obsolete instructis. Forma minus robusta. Color

plus minusve pallidus.

Chauliodes.

Ala5 venulis transversalibus paucis. Antennae maris pectinatae,

foliacea;, serratae, vel simplices (interdum in foemina serratae).

Mtindibulae S $ breves, aequales. Capitis angulis posticis iner-

mibus.

In Neuromus, N. grandis and N. infectus approach more
nearly to Chauliodes, as they want the tooth on the hinder

angles of the head
;
yet they possess the numerous transverse

nervules and the general appearance of N. testacea. The spe-

cies of this genus much resemble each other, even to the fre-

quent presence of a black line, or spots, on each side of the

thorax.

1 conclude this paper by noticing some synonymic correc-

tions, by describing some new species, and by giving a list of

the s]K^cies 1 propose to ])lace under Chauliodes and Neuromus,



Cliauliodes and its Allies. 37

Hermes costalis, Walker (of which Hermes anficus, Walker
is a ? ) is identical with Neuromus grandis, Thunherg {Tleme-
rohius f/randis, Thbg. Nov. Ins, Sp. pt. i. p. 28, fig. 44, from
Japan). The species varies considerably in the number of
pale spots ; and the Chinese examples show an approach to
mj C. infectus from Darjeeling.

Hermes duhitatus^ Walker (without locality), is not the ? of
Cliauliodes californicAis, as supposed by Hagen, in which he
was followed by me (Journ. Linn. Soc, Zool. vol. ix.), but is

identical with H. diversus^'WixlkQv (New Zealand). The types
of diversus have the wings much crumpled, and I have only
recently seen perfect examples.

Hei-mes ma-culifera^ Walker, appears to be only the ? of
maculipennis, Gray, though the difference of the localities

(Malabar and Java) would favour the suspicion of their being
distinct.

Cliauliodes disjunctus, Walker (in Lord's ' Naturalist in

Vancouver's Island and British Columbia'), is a good species

of Cliauliodes^ and the largest yet known. I also possess it

from Vancouver's Island, but have only seen females.

Hermes 10-maculatus and i/.cor^^j9^e?^s,Walker (Trans. Ent.
Soc. Lond. new series, vol. v.), are species oi Neuromus allied

to N. testaceus and N. Inerogli/phicus. Corripiens is from
Brazil ; but there is no label to indicate the locality of 10-

maculatus.

Cliauliodesfrateriius^ n. sp.

G. nigro-fuscus. Caput nigrum, postice utrinque sub oculis, et in

macula triangulata, nitido-rufescens. Antcnnie nigrae. Pro-
thorax subquadratus, paullo latior quam longus. Alae sat latse,

griseo-subhyulina), saturate griseo nebulosae
;
pterostigma macula

magna elongata nigro-fusca utrinque ornatum ; area subcostalis

maculis nigro-fuscis ; venulis costalibus crassis, curvatis, nigro-
' fuscis : posticse fere ut antica). Long. corp. 13'" ; exp. alar.

: 50'"
( ?).

Hah. in China septentrionali. In coll. Mus. Brit.

Blackish fuscous. Head black above, with a triangular,

reddish, shining spot in the middle of the posterior nuirgin,

and the sides below the eyes also reddish
;
beneath shining

piceous. Antennae black, obsoletely serrate internally. ]\Ian-

dibles piceous. Prothorax subijuadrate, slightly broader than

long, scarcely narrower than the head Avithout the eyes, fus-

cous, suffused Avith yellowish in the middle above. Meso-
and mctathorax fuscous. Abdomen dull blackish fuscous.

Legs greyish yellow ; knees, femora internally, tibiae exter-

nally, and tarsi wholly fuscous
; trochanters and femora clothed

with short yellowish pubescence.
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Wings rather broad, greyish, subhyaline, clouded with darker

grey, especially in the apical half, with a large, elongate,

blackish-fuscous spot on each side of the pale pterostigmatical

region, and with blackish-fuscous spots in the subcostal area
;

costal veinlets curved, strong, blackish fuscous ; longitudinal

veins blackish fuscous ; transverse veinlets of the disk few,

fine, and pale : the coloration of the posterior wings almost

precisely identical with that of the anterior.

Allied to C.japonicus and C. Boivrinrji^ more closely to the

former, but apparently distinct.

Chauliodes tenuis^ n. sp.

C. griseo-testaceus. Antennse maris simplices. Prothorax elon-

gatus, capite angustior. Abdomen nigricans, appendicibus su-

perioribus elongato-conicalibus, inferioribus fere obsoletis. Pedes

ochracei, genibus tarsisque fuscescentibus. Alae anticse angustee,

griseo-subhyalinse, conferte griseo notatse, punctis tribus griseo

sufFusis inter sectorem et cubitum posticum nigricantibus

:

posticse hyalinsD, punctis duobus inter sectorem et cubitum nigri-

cantibus ( c? ). Long. Corp. 11'"
; exp. alar. 26'".

Hah. in Africa australi. In coll. Mus. Brit.

Greyish testaceous. Head elongate. Antenna3 concolorous,

simple. Prothorax elongate, narrower than the head ; meta-

thorax ochreous. Abdomen blackish ; superior appendices

elongately conical, hairy. Legs ochreous ; knees and tarsi

fusccscent.

Anterior wings elongate, narrow, subacute, subhyaline, with

a greyish tinge, and with numerous small pale-grey spots

arranged somewhat in transverse series ; in the space between
the sector and cubitus anticus are three blackish, somewhat
corneous points, each clouded with grey ; neuration pale fus-

cous : posterior wings hyaline, with greyish neuration j there

are two blackish points in the same area as in the fore wings.

A somewhat delicate insect, from Kysna, South Africa;

allied to the New-Zealand C. dvmrsus^ but smaller.

List of described Species of Chauliodes.

Asia.

C. sinensis
J
Walker.

Chauliodes sinensis, Walk. Cat. Brit. Mus. Neurop. p. 199 (1853).

China.

C.Japoniciis, M'Lachlan.

C. jajwniciis, M'Lachl. Journ. Liiiu. Soc, Zool. vol. ix. p. 232 (1867).

Japan.
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Cffcdernus^ M'Lachlan, antCy p. 37.

North China.

C. simplex, Walker.

C. simplex, Walk. Cat. Brit. Mus. Neurop. p. 200 (1853).

Silhet.

C. Bowringi, M'Lachlan.

Hermes sinensis, Walk. Cat. Brit. Mus. Neurop. p. 203 (1853). C.

Bowringii, M'Lachl. Journ. Linn. Soc, Zool. vol. ix. p. 260.

Hongkong.

C. subfasciatus, Westwood.

C. subfasciatns, Westw. Cab. Or. Entomol. p. 70, pi. 34. fig. 5 (1848) ;

Walk. Cat. Brit. Mus. Neurop. p. 200.

Silhet.

C. 2>usillus, M'Lachlan.

C. 2nisillm, M'Lachl. Journ. Linn. Soc, Zool. vol. ix. p. 231 (1867).

India? (locality unknown).

C. maculipennis^j G. E,. Gray.

Hermes macuKpennis, Gray, in Griffith's edit, of Cuvier, vol. ii. p. 331,

pi. 72. fig. 1 (1832). Nmiromits rujicollis, Ramb. N^vrop. p. 443
(1842). Hermes nificollis, Walk. Cat. Brit. Mus. Neurop. p. 202.

Her?nes macidifera, Walk. Cat. Brit. Mus. Neui'op. p. 203 (1853).

Java, Malabar.

Australia and New Zealand.

C. guttiferus, Walker.

Hermes guttiferus, Walk. Cat. Brit. Mus. Neurop. p. 204 (1853).

Australia.

C. diversus, Walker.

Hermes diversus, Walk. Cat. Brit. Mus. Neurop. p. 205 (1853). H du-

hitatus, Walk. op. cit. p. 204.

New Zealand.

AJrica.

C. tenuis, M'Lachlan, ante, p. 38.

South Africa.

* This is the most aberrant species of the genus, and its relationship to

Neuromus f/ramlis and infectus is close, even to the character of the

markings : hence, if it should liereafter be considered desirable to rein-

state Gray's genus Hermes, these three species sliould be placed therein.
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North America.

C pectinicornisj Linn^.

Hemerohius pectmicornis, Linn. Amoen. Acad. vi. p. 412 (1763) ; Syst.

Nat. ed. xii. p. 911. Sembh's pectmicornis, Fab. Sp. Ins. vol. i. p. 386.

Clmuliodes pectinicornis, Latr. Gen. Crust, et Insect, vol. iii. p. 198

;

Burm. Ilandb. p. 950 ; Ramb. Nevrop. p. 444 ; Walk. Cat. Brit. Mus.
Neurop. p. 198 ; Hag. Neiu-op. N. Amer. p. 189.

Canada and United States.

C. 7'asfricorm's, Rambur.

C. rastricoDiis, Ramb. Nevrop. p. 444 (1842) ; Walk. Brit. Mus. Cat.

p. 198 ; Hag. Neurop. N. Amer. p. 189, Hermes indecisus, Walk.
Cat. Brit. Mus. Neurop. p. 204 (1853) $

.

United States.

C. virffmiensis, Drmy.
Hemerohius virginiensis, Drury, Ex. Ins. (1773). Chauliodes virginiensisy

Westwood, ed. Drury, vol. i. p. 105, pi. 46. lig. 3 ; Hag. Neurop. N.
Amer. p. 190. Hemerohius pectinicornis. Palis. Beauv. Ins. Afr. et

Amer. pi. 1. fig. 2, nee Linn, (teste Hagen).

Virginia.

G. californicus^ Walker.

C. californiciis, Walk. Cat. Brit. Mus. Neurop. p. 199 (1853) ; Hag.
Neurop. N. Amer. p. 190.

California.

C. angusticollisy Hagen.

C. angusticolKs, Hag. Neurop. N. Amer. p. 191 (1861).

United States.

C. disjunctus, Walker.

C. disjunctus, Walk, in Lord's 'Naturalist in Vancouver's Island and
British Columbia,' vol. ii, app. 334 (1866).

Vancouver's Island.

C. serricornisj Say.
C. serricornis, Say, in Long's Exped. vol. ii. app. p. 307 (1823) ; Hag.

Proc. Ent. Sod Phil. vol. ii. p. 180 ; Burm. Handb. p. 949. Neuro-
mus mactdatus, Ramb. Ndvrop. p. 442, pi. 10. fig. 2 (1842). Hermes
macidatus, Walk. Cat. Brit. Mus. Neurop. p. 202. C. maculatus, Hag.
Neurop. N. Amer. p. 191.

Canada, United States.

C. fasctatus, Walker.

C./«.srm^?w, Walk. Brit. Mus. Cat. Neurop. p. 201 (1853); locality

(" New Holland ") erroneous. C. serricornis, Hag. Neurop. N. Amer.
p. 190, nee Say. C. lunatus, Hag. Proc. Ent. Soc. I*hil. vol. ii. p. 180
(1863).

United States.
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South America.

C. ciaerascens, Blanchard.

C. cinerascens, Blanch, in Gay's * Historia iisica de Chile,' vol. vi., Atlas
Novrop. lam. ii, fig. 10 (1851).

C. chilemis, Hag. Neurop. N. Amer. app. p. 321 (?)^ not described.

Chili.

Neuromus infectus^ n. sp.

N. brunneus ; thorax vitta interrupta nigra utrinque ornatus. Caput
lateribus inermibus. Antennae nigrae, simplices. Alte anticoe pal-

lide fuliginosae, maculis magnis plus minusve confluentibus in

dimidio basali, unaque rotundata discah pone medium, albidis

;

venulis costalibus albido marginatis : posticae jDaUidiores, di-

midio basali hyaHno, macula rotundata pone medium ut in anticis.

Long. Corp. 12-15'"
; exp. alar. 38-49'"

( d ? ).

Hah. Darjeeling. In coll. Mus. Brit., Oxon., et auct.

Brown or brownish testaceous
;
pro- and mesothorax above

with an inteiTupted black line on each side. Antennae simple

in both sexes, black. Prothorax longer than broad, nan-ower
than the head. Legs blackish fuscous (paler in the $ ), with
the base of the tibias, and the femora beneath, ochreous. Ap-
pendices of the ^—app. sup. elongate, acuminate, turned

inwards, dull greyish, hairy ; app. inf. long, two-jointed, the

basal joint short, the second joint very long, curved strongly

inwards, acute, the points crossing ; ventral plate very deeply

excised, the sides produced into long, triangular, straight pro-

cesses.

Wings : anterior wings pale smoky fuscous, shining (paler

in the $ ), with large, irregular, more or less confluent, whitish

blotches in the basal half, and a large, rounded, isolated

whitish spot in the disk beyond the middle ;
costal veinlets

white and margined with whitish, so that the interstice be-

tween each veinlet seems to be occupied by an oblong fuscous

space ; costa, subcosta, radius, and all the apical neuration,

fuscous ; the basal veins and veinlets in the whitish blotches

are yellowish ; transverse discal veinlets numerous in the

apical half: posterior wings paler than the anterior; the basal

half hyaline with yellowish nem-ation, the apical half smoky,
with fuscous neuration, no basal blotches, but with the isolated

round discal spot beyond the middle, as in the anterior.

Allied to N. grandis^ Thbg., of which it might be con-

sidered a strongly marked local form, and the Chinese exam-
ples of which approacli it in coloration ; but that species ap-

pears to have short and truncate superior appendices, though
with a like-formed ventral plate.
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Neuronms onotitanus, n. sp.

iV. pallido fusco-griseus. Caput parvum, elongatum ; lateribus dente

acuto instructis, ochraceis. Antennaj graciles, nigroe; articulo

secundo pallido. Mandibulae palpique griseo-ochracea. Pro-
thorax longior -quam latus, capite vix angustior, fusco-griseus.

Pedes ocliracei. Alas paUide albido-stramineae ; venulae costales,

discales, venaque cubitalis ad basin fuscse, tenues, reliquae flavidae

( $ ). Long. corp. 11'"; cxp. alar. 37'".

Hah. Sikkim Himalaya, alt. 9000'. In coll. Mus. Brit.

Head small, elongate, posterior angles with a sharp tooth

;

ochreous, the sockets of the ocelli blackish. Antennte very
slender, black, the second joint pale. Mandibles and palpi

greyish ochreous. Prothorax longer than broad, scarcely nar-

rower than the head, greyish fuscous, the deflexed sides mar-
gined with lurid fuscous. Meso- and metathorax grey. Abdo-
men blackish (but the colours probably altered). Legs en-

tirely ochreous, finely pubescent ; the claws castaneous.

Wings very pale whitish straw-colour ; the costal and discal

transverse nervules and the base of one of the cubital nervures

fuscous, not incrassated ; the neuration otherwise yellowish.

One badly preserved individual in the British Museum,
from Lacken, Sikkim Himalaya, at an elevation of 9000 feet.

Neuronms fenestralis, n. sp.

N. rufo-brunneus. Caput latum; lateribus anguste alatis, dente

robusto instructis ; circum ocellos basinque antennarum nigrum.

Antennae nigrae ; articulo primo rufo, supra in medio nigro notato

;

secundo ad basin nigro, ad apicem rufo. Mandibulse nigrae.

Maxillae rufae, ad basin nigrae. Prothorax capite angustior, late

nigro Umbatus. Abdomen, meso- et metasternum flavo-ochracea;

abdominis segmento ultimo supra in medio producto ; appendici-

bus superioribus elongatis, crassis, paullo clavatis, intus sinuatis;

inferioribus valde elongatis, triarticulatis, articulis duobus termi-

nalibus brevibus, ultimo forcipato, acuto. Pedes nigri; antici

femoribus intus, coxis trochanteribusque omnino rufo-ochraeeis
;

intermedii posticique femoribus, coxis trochanteribusque omnino

rufo-ochraceis. Alae anticae fuliginoso-fuscae, albo fenestratae et

maculatsD, nigro nervosae ; venulis costalibus crassis, nigro mar-

ginatis : posticae fusco-subhyalinae ( c? ). Long. corp. 16-19'"

;

cxp. alar. 45-51'".

Hab. Darjeeling. In coll. Mus. Brit.

Reddish brown. Head broad, narrowly produced at the

sides, and furnished with a strong acute tooth at the lower

angles ; disk above with fine, raised, intricately wavy lines,

an elongate and somewhat smooth space in the middle pos-

teriorly ; front (portion in front of the ocelli) rugose-punctate
;

sockets of the ocelli and of the antenna; black. Antenna
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black, the basal joint red, with a black mark above ; second
joint black at the base, red at the apex. Mandibles and base
of the raaxill^e black. Palpi reddish. Prothorax much nar-

rower than the head, rather longer than broad, above finely

transversely rugose, the sides broadly black. Mesonotum
ochreous, suffused with fuscous. Abdomen and the underside
of meso- and metathorax yelloAvish ochreous. The last abdo-
minal segment is produced in the middle above. Superior
appendices elongate, thick, clubbed at the apex, the inner edge
sinuate ; inferior appendices long, three-jointed, the two ter-

minal joints short, the last curved abruptly inwards, claw-
shaped and acute

;
penis (or that which I take for it) long,

flattened, transversely wrinkled, acuminate and truncate at

the apex. Legs—anterior pair black, with a line on the inner

side of the femora, and the trochanters and cox^e wholly, red-

dish
; intermediate and posterior pairs with black tibias and

tarsi, otherwise reddish.

Anterior wings smoky fuscous, with the costal and sub-
costal areas paler ; two very large subquadi'ate white spaces

(traversed by black veins), one near the base, the other in

about the middle, extending from the radius more than half

across the wing; beyond these are two or three small qua-
drate white spots on the disk, and two or three between the

radius and sector ; costal veinlets very strong, straight, black,

and margined with black ; longitudinal veins and transverse

veinlets (especially those of the base) strong and black : pos-

terior wings subhyaline, tinged with fuscous ; costal vein-

lets, and those between the radius and sector, black, the latter

clouded with blackish.

I have seen two males of this conspicuous species.

Neuromus latratiis, n. sp.

N. sordide brunneus. Caput latum ; lateribus angiiste crenulato-

alatis, nigris, dente acuto instnictis ; brunneum. ^Vntenna) man-
dibulaeque nigrae. Prothorax capite angustior, longior quam
latus, maciilis elongatis duabus utrinque nigris. Meso-, meta-

thorax et abdomen griseo-ochracea ; abdominis segmento ultimo

supra in medio producto ; appendicibus supcrioribus crassis, cla-

vatis ; inferioribus biarticulatis, articiilo secundo abrupte incur-

vato/acuto
;
penis (?) elongatixs, ad apicem excisus. Pedes ochra-

cei, tibiis tarsisquc nigris. Also griseo-subhyalina), postica3 pal-

lidiores : anticse venulis costaUbus, basalibus qX illis inter radium

et sectorem incrassatis, nigris ; venis longitudinalibus flavis ( d ).

Long. Corp. 17'"; exp. alar. 48'".

Hab. in India orientali. In coll. Mus. Brit.

Dull brown. Head broad, brown ; the sides narrowly mar-
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gined, the produced portion being crenulate and black
; sockets

of the ocelli black ; disk with fine wavy, intricate, raised lines.

Mandibles and antennae black. Prothorax much narrower
than the head, longer than broad, finely transversely rugose, a

lanceolate smooth space in the middle posteriorly ; on each

side is a black vitta divided into two elongate spots, whereof
the lower is the longer and is furcate at its upper end. Meso-
and metathorax and abdomen dull ochreous ; last abdominal
segment produced in its middle above into a somewhat qua-
drate process ; superior appendices moderately long, the tips

thickened, clothed with fine yellowish pubescence ; inferior

appendices long, two-jointed, the second joint abruptly curved
inwards in the form of an acute claw

;
penis (?) long, flat, the

sides parallel, the apex acuminate, sulcated beneath, and
bifid, the two extreme tips turned slightly outwards. Legs
dull ochreous, with all the tibige and tarsi black.

Wings greyish, subhyaline, the posterior pair paler ; in the

anterior wings all the costal veinlets strong and black ; the basal

veinlets and those between the radius and sector also strong

and black, and margined with black ; apical veinlets fuscous
;

longitudinal veins yellow : posterior wings with the costal

veinlets, and those between the radius and sector, black.

I have seen one male. The part which I have called the

penis, in this and the last species, is perhaps not truly that

organ, and may be only a greatly elongated lower valve.

Neurontus intimus^ n. sp.

N. griseo-luteus. Caput modice latum, dente utrinque instructum,

inter ocellos nigrum. Antennae (praeter articulos duos basales)

maiidibulaeque (macula ad basin excepta) nigrse. Prothorax
supra utrinque nigro bimaculatus. Appendices superiores

elongatse, latae, ad apicem acuminatae : inferiores biarticulatas,

geniculatae ; articulus primus brevis, tuberculo ad basin instriictus,

secundus elongatus, acutus. Pedes flavi ; tibiis tarsisque nigro-

fuscis, intus palKdioribus. Alae griseo-hyaKnae : anticae venis

longitudinalibus flavis, venulis costalibus discalibusque incras-

satis, nigris : posticao venulis costalibus illisque inter radium et

. sectorem nigris ( d' )• Long. corp. 14-15'" ; exp. alar. 41-43'".

Hab. in India orientali. In coU. Mus. Brit.

Pale greyish yellow. Head moderately broad, the sides

scarcely produced, but with an evident tooth at each lower

angle ; a black spot between the ocelli. AntenniB black, the

two basal joints yellow. Mandibles black, with a pale spot at

the base externally. Prothorax slightly narrower than the

head, and slightly longer than broad ; two large oval black

spots on each side above, the lower being the larger. Abdo-
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men brownish : superior appendices long, broad, flattened, the

apex acuminate and turned under, pubescent : inferior appen-
dices long, two-jointed, the basal joint very short, broad, and
with a rounded tubercle at the base, above ; second joint very
abruptly turned inwards at an acute angle with the first joint,

long, claw-shaped, the tips being black, curved, and acute

:

ventral plate (last ventral segment) nearly quadrate, but with
the apical margin broadly and shallowly excised. Legs—fe-

mora yellow ; tibias and tarsi blackish, brownish internally,

with yellow pubescence.

Wings hyaline, with a very slight greyish or fuscous tinge :

in the anterior wings the costal veinlets and almost all the

transverse veinlets are thickened and black; longitudinal

veins yellow, the costa, subcosta, and radius being somewhat
brownish : posterior w^ngs with the costal veinlets and those

between the radius and sector black, neuration otherwise

yellow.

I have seen two males of this species, which is most nearly

allied to N. testaceus, Rambur, but differs in the colour of the

legs and in the appendices.

List of described Species q/'Neuromus.

N. grandis, Thunberg.

Hemerobius grandis, Thbg. Nov. Ins. Sp. pt. 1. p. 28, fig. 44 (1781),

Hermes costalis, Walker, Cat. Brit. Mus. Neurop. p. 207 (1853).

H. anticus, Walk. op. cit. p. 205 $ (1853).

Japan, China.

N. mfectus, M'Lachlan, ante, p. 41.

Darjeeling.

N. hierogli/jjhicus, Rambur.

Neuronitis hieroglyphicus, Ramb. N^vrop. p. 442 (1842). Hermes hiero-

glyphicus, Walk. Cat. Brit. Mus. ISeurop. p. 206. Corydulis hiero-

glyphica, Hag. Neiirop. N. Arner. p. 194,

Central America, Brazil.

N. corripienSj Walker.

Hermes corripiens, Walk, Trans. Ent. Soc. Lond. new ser. vol. v. p. 180

(1860),

Brazil.

N. 10-macidatus, Walker.

Hermes lO-maculatus, Walk. Trans. Ent. Soc. Lond. new ser. vol. v.

p. 180 (1860).

Brazil (?) or India (?).
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N. testaceus, Rambur.

Neuromus testaceus, Ramb. Nevrop. p. 442, pi. 10. fig. 1 (1842). Hermes
testaceus, Walk. Cat. Brit. Mus. Neurop. p. 206.

Java, India (?).

N. intimus^ M'Lachlan, ante,^ p. 44.

India.

N. alhi])ennis^ Walker.

Hermes alhipetmis^ Walk. Cat. Brit. Mus. Neurop. p. 206 (1853).

Nepaul.

N. montanus, M'Lachlan, ante^ p. 42.

Himalaya.

N. latratus, M'Laclilan, ante, p. 43.

India.

N. fenestralis, M'Laclilan, ante, p. 42.

Darjeeling.

N.B. It is possible that some of the South-American species

placed under Corydalis in the Appendix to Hagen's ' Synopsis
of North American Neuroptera,' and mentioned by name only,

may belong to Neuromus.
I do not feel in a position to give a catalogue of the species

of Corydalis (which genus is peculiarly American), especially

as so many undescribed species are noticed by Hagen.

V.

—

Note on the Animal of Limnsea involuta [Harvey).

By A. G. More, F.L.S.

[Plate ni. fig. 3.]

The shell of Limncea involuta is now to be seen in many col-

lections
; but very little appears to be known concerning the

external form of the animal itself, which, in the most recent

works on British conchology, still remains undescribed, though
the species is by general consent placed under Am^hipeplea,
whether as a section or subgenus.
Having last week visited the small lake called Lough

Crincaum, on Cromaglaun Mountain, 798 feet above the sea,

I collected there a number of specimens, which have been
living for several days in a glass bowl under constant obser-
vation. I am thus enabled to say, Avitli regard to the dis-

])uted question of the investing mantle, that there is no ap-
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pearance of any outer lobe or ex^^ansion of the animal cover-
ing the outside of the shell, as in Amjjhijyeplea glutinosa. The
mantle in Limncea involuta is not developed to any greater
extent than in other allied species, such as L. peregra and L.
auricularia

; and the external surface of the shell remains at
all times uncovered, whether the animal is expanded or
not.

Description.—Body olive-brown shading in the centre into

slaty grey, and mottled with darker colour inside the shell.

Tentacles broadly triangular. Eyes nearly sessile. Foot
broad, oblong, rounded and slightly emarginate in front, nar-
rowed behind into a shortish tail.

Mr. W. H. Baily, of the Geological Survey of Ireland, has
kindly made a drawing from the living animal, which has
never previously been figured ; and from our figure (magnified

2 diams.) it will be seen that the animal closely resembles
that of Limncea as drawn in plate iv. of the first volume of

Gwyn Jeffreys's ' British Conchology,' except that the body of
Limncea involuta is rather narrower, and the tentacles broader
at the base.

Glasnevin, May 2o, 1869.

VI.

—

On the Cestoid Worms of the Bustard.

By Dr. H. Krabbe*.

[Plate m. figs. 4-13.]

A TAPEWOEM which, from its peculiar appearance, long since

attracted attention, and has been easy of recognition, is the

Tcema viUosa occurring in Otis tarda. It was described and
figured by Blochf, who gave it the above name on account of

the fringed appearance of one of its margins, which is due to

the fact that the posterior angle of one side of each joint is

drawn out into a narrow process. In five bustards which he
examined there were at least 500 in each, and in a young bird

which had been reared in captivity he estimated the number
of worms at about 1000. Bloch states the length to be 4 feet;

and the number of joints should be, according to his calcula-

tion, at least 32,000, which, however, is probably about ten

times the actual number.
At the same time it was treated of under the name of Tcenia

* Translated from the ' Videnskabelige Meddelelser fra Naturhistorisk

Forening i Kjobenhavn, for Aaret 1807/ pp. 122-120, by W. S. Dallas,

F.L.S.

t Abhandl. vou der Erzeuguug der Eingeweidewiirmcr (Berliu, 1782),

p. 12, tab. 2. figs. 5-9.
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Otidis by Werner*, who had obtained his specimens from
Leske. He noticed the difficulty with which it is extricated,

from the masses into wliich it readily twists itself together,

and of which he gave a figaire.

Rudolphif also found it in great numbers in Otis tarda at

Greifswald, and referred it to the Toinioi with an unarmed
proboscis. Bremser J and Nitzsch § gave figures of it. Du-
jardinll doubted whether it was destitute of hooks on the

proboscis.

Of this tapeworm tliere are specimens from Abildgaard's
time in tlie collection of the Agricultural College. I have also

found it in great numbers in a bustard from Jylland, which
died (in 1860) in Kjarbolling's Zoological Garden ; and it

seems in general to occur plentifully in this bird. On exa-
mining the head, I found on the retracted proboscis fourteen

unidentate booklets of 0"024-0-026 millim. in length, with a
proportionally very long shaft. Tcenia stylosa, T. fringiUa-
rum^ and several hitherto undescribed species of tapeworms in

Scolopax rusticula and Cursorius isabellinus have booklets of

a similar form. In the joints the oval strongly refractive

organ (cirrus-vesicle?), which is also reproduced in Bloch's
figures, is particularly striking. The generative organs were
nowhere protruded ; but the sexual orifices are undoubtedly
uniserial, although not very large. No ova occurred.

Together with this tapeworm, Bloch found in Otis tarda
a second species of Tcenia, which he likewise figured. He
called it Tc^nia artictdis conoideis^ and stated that he had
found it in many kinds of birds, among others in several spe-
cies of ducks. This, however, has no very prominent pecu-
liarities, and might consequently be easily confounded with
other tapeworms. Kudolphi referred it to T. infiindihuU-
formis, Goeze, and likewise found it in bustards. But the
worms in question, as preserved in the museum at Berlin, are,

as I have had the opportunity of convincing myself, different

from the T. infandihuliformis which occurs in the common
fowl, and have uniserial sexual orifices, like T. villosa. As
neither heads nor joints with ova were to be found, I am not at
present in a position to give a more complete character of it. In

• Vermium intestinalium, praesertim Taeniae humanae brevis expositio
(Lipsiae, 1782), p. 54, tab. 3. figs. 58-63.

t Entozoorum sive vermium intestinalium bistoria naturalis, vol. ii.

part 2 (Amstelodami, 1810), p. 126.

X Icones Ilelminthum (Viennae, 1824), tab. 15. figs. 9-13.

§ Scbmalz, xix. tabulae anatomiam Entozoorum illustrantes (Dresdae
et Lipsiae, 1831), tab. 3. figs. 1-6.

II
flist. Nat. des Helminthes (Paris, 1845), p. 003.
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the Vienna catalogue* it is stated tliat the tapewonii was
found once in seven times in Otis tarda^ and it is referred to

T. infundihuliform is.

In the above-mentioned bustard from Kja^rbolling's zoologi-
cal garden there was, besides T. villosa, another in many re-

spects very remarkable tapeworm, to the number of several

hundreds. As it is not very different in breadth from T. vil-

losa, I first observed it when, long after collecting it, I under-
took a closer examination of the latter worm. It was 20-30
millims. in length. There was no head with the usual organs
of adhesion, and I therefore thought at first that it had been lost.

Probably, however, that is not the case, partly because there

is no trace of lesion to be seen, and partly, which is of great

importance, because in all specimens the anterior extremity
behaves in the same peculiar fashion, having a very singular

structure. The number of joints varied from thirty to rather

more than one hundred ; but the length of the tapeworm held

no proportion to this number. The six or seven joints which
constitute the anterior part present in all the same appeariince

:

they are, like the rest, compressed ; but both their posterior

angles stand out at the sides as saddle-shaped membranous
fingers, which are largest upon the middlemost of these joints,

but become lost behind, the superior joints passing evenly into

the following ones. In the middle region of the worm the

male sexual apparatus was generally well developed ; and
along one margin the sexual organs showed themselves pro-

truding upon a larger or smaller number (up to about twenty)

of segments, most strongly upon the middlemost of tliese^

whilst they were more or less retracted upon the foremost and
hindmost of them. The sexual organ (the protrvided spermatic

duct) is cylindrical, comparatively large, namely 0*046 millim.

in diameter, and as mucli as 0*5 millim. in length ; its surface

has a readily perceptible covering of fine spines, in regularly

crossing rows. If the spermatic duct be traced into the joint,

it is seen to bend backward and form a loop. From the sexual

orifice an elongated oval sac extends forward. In the posterior

part of the joint two pretty sharply defined roundish organs

are observed, and between these a third, less considerable one.

The joints noAV increase in size posteriorly ; and in the posterior

there were, in several of the worms, tliinly membranous round

ova, Avith hooked embryos of 0*014-0'()1G millim. in length
;

these joints, which were more elongated, had a dilatation

* Westrumb, De Ileliuiiithibus acautliocpphali.^. Comiiientatio li'storico-

anatomica adnexo recL'ii>u animalium, in Miiseo Viiidobonensi circa IIc!-

niiiithes dissectonim, ct sinyiilaruiu spocicnuu hariiiii in illis ivpi'rtanim

(Hatiovene, LS21), p. 7-'.

Ann. tO .1%. Xat. lli-^t, >Ser. 4. Vol. iv. 4
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upon one side or the other, in which especially the ova were

collected,

A single younger specimen, of a little more than 10 millims.

in length, in which there was not yet any trace of generative

organs, furnished some elucidation of the mode of develop-

ment of the joints. The anterior extremity of the worm pre-

sented the same characters as in the more developed speci-

mens ; it had exactly the same appearance, and was only a

little smaller ; but behind it the breadth diminished, so that

the whole of the posterior region was very small, only 0*1

millim. broad, although already distinctly and throughout

quite regularly divided into joints, the number of which
amounted to about 110. Now, considering that the number
of joints in the more developed worms was smaller in propor-

tion as the development of the sexual apparatus and therewith

the enlargement of the joints had advanced forwards, it would
seem certain that the formation of all the joints takes place

before the sexual organs begin their development, and that

their development subsequently advances from behind for-

wards, whilst the posterior joints are successively thrown off

as they reach maturity.

As this tapeworm cannot be referred to any known genus,

I will propose to call it Idiogenes Otidis. I assume that the

anterior region furnished with finger-like processes may be
regarded as the head or scolex. The ova exactly resemble
those which occur in several species of Tcenia] but the

mode of development of the joints differs from the usual

mode.
If we examine Bremser's fig. 13, and Nitzsch's figs. 2, 3, 5,

and 6, as cited, in which joints of T. viUosa with protruded

sexual organs and more or less distinct indications of the internal

sexual apparatus are represented, the supposition will be forced

upon us that a confusion of this tapeworm with Idiogenes Otidis

may have taken place ; and, with regard to Bremser's figure,

it appears to me very probable that it belongs to Idiogenes.

With regard to Nitzsch's figures, it might in such case be
assumed that the generative apparatus of Idiogenes was drawn
in the joint of T. viUosa; at least I have never met Avitli

joints of T. viUosa with sexual apparatus of this appearance.

It is possible that Nitzsch might have been misled by Brem-
ser's figure, and sought, by his somewhat diagrammatic figures,

to bring about an agreement : and with regard to this, it may
be remarked that it is diilicult to obtain a complete and cohe-

rent specimen of T. viUosa, in consequence of the interknotting

which has already been referred to, and the facility with which
they are broken up into fragments.



Prof. A. Macalister on the Myology o/'Bradypus tridactylus. 51

EXPLANATION OF PLATE ni. figs. 4-13.

Fig. 4. Anterior part of Tcenia villosa, with the head ( x 3o).

Fiff. 5. Circlet of hooks of the same (X 240J.
Fiff. 6. Single hooks of the same (X 920).

Fiff. 7. Joints of the same (x 3o).

Fiff. 8. Joints of'Tcenia itifundibnliformis" from Otis tarda, in Rudolphi's
collection (x 3o).

Fiff. 9. Idioffcnes Otidis in a young stage ( X 9).

Fiff. 10. The same, more advanced in development (x 9).

Fiff. 11. The anterior region of the same (x 18).

Fiff. 12. Joints of the same, with generative organs ( x 35).

Fiff. 13. Ova of the same (x 240).

VII.—On the Myology o/'Bradypus tridactylus ; with Bemarhs
on the general Muscular Anatomy of the Edentata. By
Alexander Macalister, Demonstrator ofAnatomy, Eoyal
College of Sm'geous, Ireland, Professor of Anatomy, Hoyal
Dublin Society*.

The muscular anatomy of the Edentata is of particular interest

when considered in connexion with the curious habits of many
of the order, as well as when we consider it in connexion with

the zoological affinities of the group ; and attention has been

directed of late to the subject by a number of papers by various

anatomists. Through the kindness of Prof. Haughtou, I have

been enabled to make a very careful dissection of (1) a very

fine young S2)ecimen of Ai {Bradyjjus tridactylus) and (2) foiu*

Armadilloes {Dasypus sexcinctus) • and on these, with refe-

rences to the notes of a former dissection of a Seven-banded

Armadillo, I have founded the following remarks. The ana-

tomy of the Ai has been made the subject of description by
Slisemuhlt, MeckelJ, and Cuvier§, that of the Anteaters by
Meckel

II,
Pouchet^, Owen**, and Rappft; of Orycteropus by

Cuvier, Humphry J J, andGalton §§; of Armadilloes by Cuvier,

Meckel, and Galton. It may thus be seen how much has

been hitherto done as regards the study of the myology of

these animals. Most of these descriptions seem to be made

• Communicated by the Author, haviug been read before the Royal

Zoological Society of Ireland.

t l)e Musculis'in extremitatibus Bradj-^iodis tridactyli. Berol. 181o.

X System der Vergleichenden Anatomic, 1828.

§ Lemons d'Anat. Comparee, 1835.

II
Anat. des zweizehigen Ameisenfresser. Ai'chiv, v. 1819.

il Memoire sur le gi-and Fourmilier. Premier liATaison. 1867.
** On the .\natomy of the Great Anteater (Trans. Zool. Soe. 1854).

tt .Inatomische Uutersuchuugeu iiber die Edentaten. Tiibingen, 1852.

it Jom-nal of Anat. & Phys. ser. 2. vol. i. p. 290.

§§ Trans. Linn. Soe. vol. xxvi. p. 567.
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with great care and accnracj ; so that we are in a position to

appreciate the special mjological characters of the entire order.

The specimen of Three-toed Sloth was in good condition, small;
and, as many of its epiphyses seemed to be still cartilaginous,

it was evidently a young animal.

On removing the skin from the back and side, very few
platysmal hbrcs were visible ; indeed the only portions of the
panniculus carnosus present were a few scattered weak fasciculi

at its lower or abdominal end, and a very few sparse bundles
in the neck, much weaker than I have found in Dasi/pus sex-
cinctus.

The trapezius was a thin muscle, rather smaller than usual,

arising from all the cervical spines with the exception of the
lirst, and from the upper six of the dorsal spines ; it was in-

serted into the scapular spine for its whole length, and into the
acroniion process. I could trace no fibres into the rudimental
clavicle, although such an arrangement is described by Meckel
both^ in this animal and in the Anteater

; similarly, I found no
clavicular fibres in the Basi/jjus sexcinctus^ and in this respect
agree with the observations of Mr. Galton, who says that in
Orycterojms^ also no clavicular fibres exist. This muscle in the
Ai is undivided, as also in Orycterojjus

; but in the Armadillo
it^ is split_ distinctly into upper and lower portions. Meckel in
his description assigns to this muscle a much more limited
range of origin than that which I have found.
The rhomboideus is small and single ; it arises from the

last cervical and the upper three dorsal spines. Its insertion
is normal. There is no trace of an occipital slip

; but in Da-
sypus I found a true occipito-scapular slip largely developed.
The_ same condition occurs in Orycferojms- but, with the ex-
ception of a slight differentiation in direction, it is not separa-
ble into true major and minor portions (Galton). In the Two-
toed Anteater its arrangement, according to Meckel, is similar
to that in the Ai.

I found no levator claviculas or trachelo-acromial (omo-
atlantic of Prof. Haughton) ; it is described as existing in the
Or^xterope under the name of cervico-humeral (Humplny),
acromio-basilar (Galton)

; and it is likewise present in the
Armadillo, and inserted into the clavicle.

Tlie levator scapuh\3 is not distinct from the serratus mag-
nus, and hence Meckel describes it as non-existent ; but as we
recognize auy cervical prolongation of the serratus magnus as
a levator s_capuhc_ (for in truth the latter in its most perfect
condition is notiiing else than a neck prolongation of the
former), so it is prol)a1)ly more correct to say that the levator
acapulai segment of the serratus arises from all the cervical
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transverse proccs.-^es below tlie sixth, and is inserted into tlic

superior angle of the seapuhi inscparahlc from the rest of the

serratiis ; it is more separate in the Armadillo, but less sepa-

rate in the Orycterope.

The splenius is distinct, moderate in size, arising from the

spines of the third, fourth, fifth, and sixth cervical vertebra?,

and is inserted into the transverse process of the atlas ; this

part seems to correspond with the splenius capitis of other

animals, but it has no occipital attachment ; the second part,

or splenius colli, arises from five spines below the last-named
muscle, and is inserted into the transverse processes of the

second, third, foiulh, and fifth cervical vertebrge.

The complexus arises from the transverse processes of all

the cervical vertebras, and is inserted into the occipital bone

;

it has no biventral portion, and showed no traces of tendinous

intersections.

The semispinalis colli, longissimus dorsi, multifidus spina?,

recti capitis postici, obliqui capitis, and rectus capitis anticus

major were not remarkable in any respect. The intercostals

were not divisible into distinct strata ; and I saw no traces of

transversi thoracis anterior or posterior. Longus colli was
large, but exhibited nothing unusual in its attachments.

Serratus magnus, when separated artificially from the levator

scapulae, arises from the eight superior ribs (^leckel says

seven) ; its insertion is normal, into the lower two-thirds of

the vertebral costa of the scapula ;
it is undivided, but thin in

the middle, but is separated into two parts in Dasyj^us. It is

not split in the Orycterope.

Omohyoid is absent in the sloths, as Cuvier and Meckel
mention: the former refers to its existence in the Anteater;

but Owen does not mention its presence in the Great Anteater,

and it is absent in the Armadillo, as Galton very correctly

observes, and in the Orycterope.

Sterno-cleido-mastoid arises from the front of the sternum,

from the first rib, by a few aponeurotic filjres, and from the

inner end of the soft rudimental clavicle ; the latter origin is

extremely slight, barely sufiicient to justify the middle particle

of the name 5 it is not distinctly continued over the great pec-

toral, but the muscles of each side are connivent in the mesial

line ; it is inserted by two slips into the paramastoid process
;

the muscle is split into true sterno-and cleido-mastoid portions

in the Six-banded Armadillo and in all the Anteaters.

Sterno-h}'oids and sterno-thyroids Avere normal, as also were

the digastric (which, as is often the case, had but one belly),

mylohyoid, thyrohyoid, and hj'oglossus. The other muscles

of the neck were not examined.
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Pectoralis major, a large and flat muscle, arises from the

front of the sternmii, continuous with its fellow of the opposite

side, from the cartilages of the six upper ribs, and from the

inner end of the rudimental clavicle ; from this origin it is

inserted into the pectoral edge or outer lip of the bicipital

groove. It does not extend to the abdomen, as is the case in

Dasyjjus (Galton) ; and it likewise differs from the pectoral in

that animal by extending to the clavicle, which is not the case

in the Armadillo or in the Orycterope. The pectoral in the A'i

is not connected with the latissimus dorsi or with the external

oblique, but is closely attached to the deltoid.

Pectoralis minor was absent in Bradyjjiis^ as stated by
Meckel. Cuvier, in his plate of this animal, calls the next
muscle by this name, erroneously, I believe. It is likewise

absent in the Anteaters and in the Armadilloes. Galton con-

siders the muscle described by Meckel in the Armadillo as

pectoralis minor to be in reality subclavius. In Orycferojnis a

pectoralis minor does in reality exist, described by Humphry
and Galton.

Subclavius, a large muscle, arising as usual from the first

rib, passes upwards and outwards to be inserted into the under
side of the acromion process, and by a fcAV fibres into the cla-

vicle. In the Orycterope this muscle is large and sternal in its

origin ; and its insertion, in the specimens examined by Mr
Galton, Avas into a sesamoid bone beneath the acromio-clavi-

cular joint, imbedded in the fibres of origin of the deltoid. It

is present and large in the Armadillo, but absent in the Ta-
mandua (Rapp, Galton), and in the Great Anteater (Pouchet)

and Two-toed Anteater (Meckel) ; but it is present and small

in the Two-toed Sloth (Galton).

Pectoralis quartus (latissimus dorsi secundus) arises from
the seventh and eighth ribs at the junction of their bony and
cartilaginous portions ; it is inserted into the outer or pectoral

lip of the bicipital groove. This muscle I consider to be a
fourth pectoral ; and its insertion is, I think, sufficient to deter-

mine this relation
;

it is, however, often regarded as a part of

the latissimus dorsi, and has been described as a second latis-

simus in the Seal and several other animals. Galton, in speak-
ing about the latissimus dorsi in Dasypus sexcinctus^ says that
" certain muscular fibres take origin from the ribs between the

fifth and ninth inclusive, anterior, but close, to those costal

elements of the latissimus dorsi already described as arising

from the sarrie ribs, and pass straight u])wards to that ])ortion

of the l)road terminal tendon of the pectoralis major which has
the highest insertion into the humerus;" this he considers

possibly a modified " Achselbogen ;" and he states very pro-
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perly that it coexists with the dorsi-epitrochlear muscle, and
thus can scarcely be, as Mr. Wood suggests, an imperfectly
developed slip of the dorsi-epitrochlear muscle. Tliis muscle
I found in Celms capncinus (Proc.Nat. Hist. Soc. Dublin, April
1866) passing from the cartilages of the eighth, ninth, and
tenth ribs to the capsular ligament of the shoulder-joint. A
similar muscle Avas described by Mr. Mivart in Cercojnthecus
sahceus (Proc. Zool. kSoc. 1865, p. 44). I have likewise seen
it in Macacus nemesfnnus and sinicus. This muscle is de-
scribed and figured by Mr. Wood as an anomaly in human
anatomy (Proc. Koyal Soc. 1866, p. 231, and %. 1) ; it is de-
scribed by Zenker in Amphibian reptiles as brachio-abdomi-
nalis (Batrachomyologia, p. 39), and by Duvernoy as chondro-
epitrochlear in many animals. Prof. Huxley has also given to

it the name of costo-humeral. I have found it present in the
Seal, Opossum, Phalangista^ Macropus giganteus, Wallaby,
Otter, and as an anomaly in man. Dug^s applies to it the
name abdomino-humeralis, and Klein humero-abdominalis.
It is strongly marked in the Frog, PijJo. americana and Bxifo

cinerea, and in Lacerta viridis (closely connected to the 2:reat

pectoral)
; but it does not seem to exist in Iguana fuhercuJata,

and is not mentioned in Mr. Mivart's careful description of this

species. Its affinities seem certainly to be pectoral, and it

seems to be an additional posterior member of that group of

muscles ; and its rudiment, I think, is the human '' Achsel-
bogen " of Langer, as supposed by Mr. Galton.

Tlie rectus thoracicus lateralis arose from the third, fourth,

and lifth ribs, and was inserted into the first rib ; it lay super-

ficial to the serratus magnus. This was the only thoracic

rectus present, as there was no superficial sternalis brutomm
or rectus sternalis, nor was the rectus abdominis continuous

with it. It was cpiite separate from, but internal to, the sca-

leni muscles. A muscle corresponding to this was described

as an anomaly in human anatomy by Mr. AVood and myself
some time ago, and I have since met with several instances of

it in the dissecting-room ; and a similar muscle I also found
in Macacus sinicus and neviestrinusj and very distinct in a fine

Beno-al tio-er : but in them the rectus abdominis was continuous

with the muscle, which is not the case m Bradgpus. The in-

sertion of this nmsclc was a little external to the origin of the

subclavius ; and in this respect it corresponded closely to the

arrangement in Ovgcteropu.s capeusis, in which the t^ubclavius

origin almost touches the prolonged rectus abdominis—a con-

dition described by Meckel and Galton. We can thus deter-

mine the homologies of this lateral rectus, and find it to be
nothing but a prolonged or detached slip of the rectus abdo-
minis, displaced outwards or lateralized from its origin.
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The lati.ssiiuiis clor^i arises from tlie lower dorsal spines

through the medium of the hmiLar faseia from the lower five

ribs, and is inserted as usual into the inner bicipital lip of the

humerus. Meckel mentions that it is divided into two parts

;

but one of these is the peetoralis quartus deseril)ed above. In

the Anteater the origin of this muscle is described as being

purely costal and fascial. In the Armadillo its origin is ex-

tensive and normal. It is not so closely connected to the teres

major in the Ai as in tlie Great and TAVo-toed Anteaters, in both

of which it is described as being closely joined to that muscle.

The deltoid muscle is small, triangular, and not clearly

segmented ; it arises from the acromion process and from the

scapular spine, and is closely connected to the trapezius on the

one side, and to the great pectoral on the other ; its insertion is

into the middle fourth of the outer side of the humerus. Its

area of insertion is not so extensive as is stated by Meckel

;

but allowance may perhaps be made for the youth of the pre-

sent specimen. Meckel mentions that it gives off an accessory

head to the biceps, which we did not find in our specimen.

In the Armadillo the deltoid is divisible into acromial, clavi-

cular, and spinous or scapular parts, as described by Galton

and Meckel. In Orycterojms it is likewise tritid according to

Cuvier and Galton, bifid according to Prof, Humphry. It is

also bifid in the Anteater.

The supraspinatus muscle was normal in origin and inser-

tion, as is the case in Orycteropus, Myrmecoiiiliaga^ Dasypus^

and others. The infraspinatus is likewise regular ; and the

teres minor is absent, or, if present, its germ is fused with the

infraspinatus. A true teres minor is present in the Armadillo,

Orycterope (Humphry, loc. cit. p, 300; Galton, p. 574), and
Anteater. Meckel, indeed, mentions a teres minor in the Ai',

but it seems to be the next muscle, and not a true teres

minor.

Subscapulo-humeral, a small muscle on the subscapular

aspect of the long head of the triceps, arises from the upper

portion of the axillary margin close to the glenoid cavity, and
is inserted below the lesser humeral tuberosity. It is quite

separate, in the Ai, from the subscapularis. This muscle was
described by Wenzel Gruber (Abhandlung aus die mensch-
lichen und vergleichenden Anatomic : Petersburg, 1854,

p. 109), by Mr. Wood and myself as an anomaly in human
anatomy (Proe. Poy. Irish Acad. April 1866, and Med. Press

and Cireidar, vol. iii. ]). 79). I have found it in many ani-

mals, as stated in ni)' former paper, 1o A^•hicll I have to add
the Tiger and the AV.

The subsca])ularis was normal, as was also the case in Cho-
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laojnis^ Dasypus, Onjcteropus^ and the Antcatcrs. The teres

major is very large and quite separate from the hitissimiis

dorsi, as it is in the Orjcterope and Armadillo, not connected
to it as in the Great Anteater (Pouchet) or the Myrmecophaya
tamandiia (Rapp).

Coraco-bracliialis is small, and inserted into the upper
fourth or perha})s nearly the up])er third of the humerus ; it is

undivided, and represents, according to Mr. Wood, the middle
rather than the short coraco-brachiai muscle. The long form
occurs in the Orycterope (Humphry)

; in one specimen of this

animal, however, Galton describes a rudiment of the short

form : it is present also, in its long variety, in Myrmecophaga
juhata and tamandua ; the middle variety represents it in Cho-
laepus didacfyhis. In the two above-mentioned Anteaters,

Messrs. Galton and Pouchet describe tibres from the root of
the rudimental coracoid inserted into the outer part of the

inner tuberosity. This condition is described by Mr. Galton
as occurring also in Macropus rujicollis and giganteus ; and I

remarked it in a Wallaby and also in the shoulder of Globio-

cephalus svineval (Proc. Zool. Soc. 1867, p. 481). In the

Armadillo both the short and long forms exist, as Mr. Galton
correctly describes.

The biceps is a double muscle, and may be regarded as

consisting of a humeral and a scapular portion. The more
superficial or humeral arises from the anterior surface of the

humerus internal to the deltoid, but unconnected with that

muscle ; its origin extends for about one-half of the anterior

surface of the bone, and it overlaps the scapular head ; this

muscle passes downwards perfectly separate from the scapular

biceps, and is inserted into the tubercle of the radius. It

is accurately described by Meckel ; but in his case an
accessory head Avas received from the deltoid—a condition of

which I could not find a trace. This humeral head to the arm-
biceps does not exist in the Arnuidillo, Anteater, or Oryc-
terope ; but it is a common anomaly in human anatomy, oc-

curring, according to Theile, once in every eight subjects

(Encyclopedic Anatomique, vol. iii. p. 217)—a proportion which
I found to exist in the dissecting-room of the Eoyal College of

Surgeons, Ireland, during the session 18(56-67 (Proc. Royal
Irish Acad. 1867). The accessory deltoid head described

by Meckel has its counterpart in another anomaly described

by me in the same pajicr—the fifth variety of the biceps

therein recorded, in which the biceps arose by a fleshy tongue

from the deltoid, and did not possess a long head : this, as we
shall presently see, is a close approach to the " Sloth " con-

dition. A coracoid and humeral biceps exists in Vesptertilio
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and Pteropus javanicus^. The same arrangement occurs in

many birds, except the StruthionidaB and some of the Natatores.

The humeral head also appears in the human leg as an element

in the biceps flexor cruris.

The scapular biceps arises from the upper part of the sca-

pula, immediately above the glenoid cavity, external to the

root of the coracoid process ; it passes over and does not pierce

the capsular ligament of the shoulder-joint, and is, as before

mentioned, not at all connected to the last muscle. It is in-

serted into the ulna by a distinct strong tendon. This gleno-

ulnar biceps is not bound down into a groove at the upper

part of its course, as in Dasypus : in that animal its insertion

is both radial and ulnar. In two Armadilloes dissected by me
there was no origin from the coracoid process ; but in one

dissected during April 1868 a slender band sprang from that

process, and so the muscle was a true biceps. The biceps has

a single head in the Two-toed Anteater, but is radio-ulnar in

its insertion. It has a glenoidal and a deltoidal origin in the

Orycterope, and is pm-ely radial in its insertion. In Myrme-
cophaya tamandua it has one head from the glenoid cavity,

one from the coracoid process arising in common with tlie

coraco-brachialis, and a third from the humerus. In the

Great Anteater, Pouchet describes two heads, glenoidal and
coracoidean, the latter being closely united to the coraco-

brachialis at its origin. (For some notes on these flexors see

Journ. of Anat. and Phys. 1868, p. 285.)

The brachialis anticus arises from the anterior and inner

side of the humerus, and is inserted by equal tendons into the

radius and the ulna, its radial attachment being slightly con-

nected to the radial insertion of the humeral part of the bicejis,

and its ulnar one being placed behind the insertion of the

gleno-ulnar muscle. This muscle seems not to have a sepa-

rate existence in the Anteaters, excejjt in the Great Anteater,

in which Pouchet described it as present. Ilapp describes it

as undevelojoed in Myrinecophaga tamandua; and Meckel says

it has not a se])arate existence in Myrmecoplmga didactyJa.

In Orycterojms it receives a slip from the biceps (Humphry),
and sends a small slip to the radius (Galton). Meckel de-

scribes it as being purely ulnar in its insertion in Bradypas
tridactylus. In the Armadillo it is very large, and is purely

ulnar in its insertion.

The triceps arises by a scapular and two humeral heads

separated as usual by the musculo-spiral nerve. In the Aut-

* Prof. Humphry describes the biceps as possessing two coracoid heads
in Pteroptis EdwaidsU, and without a humeral head (Jouni. of Anat. and
Phys, vol. iii. p. oO;3).
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eater Meckel describes two scapular heads, and one humeral.
Two scapular heads likewise exist in Dasypus—one a long
liead proper, the other a more superficial and expanded origin

;

from these the dorsi-epitrochlear is quite distinct ; and thus,

with the two humeral origins, we have five extensor muscles
on the back of the arm. In the Orycterope there are four

heads, two humeral and two scapular (Galton). Three scapular

origins are described by Prof. Humphry.
The anconeus externus is distinct and large

; the epitrochleo-

anconeus (Gruber*) is large and underlies the flexor carpi

ulnaris, and crosses over the ulnar nerve ; this muscle arises

from the inner condyle, and its fibres pass transversely out-

wards to the olecranon process. It is present in the Orycterope
(Cuvier, Humphry, Galton), in the Tamandua (Rapp), in

Myrmecophaga juhata (Pouchet), Dasypus sexcinctus, tricinctus

(Gruber), M. didactyla (Gruber), Manis, Choloepus didactylus

(Galton), D. [Tatusia) novemcinctus (Galton).

The pronator teres is large, as in most of the Edentata, and
arises from the inner condyle of the humerus. It soon sepa-

rates into two portions near its insertion ; and these occupy the

lower half of the radius and the anterior surface of the wrist-

joint. In the Armadillo its insertion is also to the lower part

of the radius, occupying about one-half of that bone. It is

similar and undivided in the Anteater and Orycterope. The
median nerve is underneath it in all ; and there is no trace of a

coronoid head in any of these. (Journal of Anat. & Phys.

1867, p. 9.)

Pronator quadratus is a small muscle occupying the lower

sixth of the forearm ; its fibres run in their usual ulno-radial

course at an angle of about 60° with the shaft of the radius.

Meckel says that this muscle is smaller in the Ai than in any
other mammal, and that it occupies only one-eighth of the

forearm ; but this did not exactly describe the appearance in

our specimen, for, though small, it was not quite so insigni-

ficant as the great German anatomist found it, as in our in-

stance it was at least as long as broad. I did not find a trace

of it in the Armadillo, as Galton and Meckel observe ; and it

seems likewise to be absent in Myrmecophaga didactyla (Mec-

kel). It exists, however, in j\[. jidxifa (Pouchet), M. tamandua
(Rapp), and Orycteropus, in which Prof. Humphry describes it

as small, and Mr. Galton as filling the whole interosseous

space of the forearm, as well as the anterior face of the radius

and ulna.

Flexor carpi radialis is a small muscle, and passes from the

* Memoires de I'Academie Imp^riale des Sciences de St. P^tersbourg,

ser. 7. vol. x. p. 5.
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inner condyle to tlie metacarpal Ijone of tlie first finger, and to

the trapezinni bone at its base. In the Orycterope Mr. Galton
mentions that it arises from the external condyle (a misprint,

I suppose, for internal)
^ and that it is inserted into a sesamoid

bone and into the styloid j^rocess of the radius : these peculia-

rities of insertion were described by Prof. Humphry. In the

Armadillo it is inserted into the outer of the bones of the se-

cond row of the carpus (trapezio-trapezoid of Mr. Galton).

Palmaris longus is larger than the last, and has a corre-

sponding origin ; its insertion is into the palmar fascia, and
into the pisiform and unciform bones. It is quite se23arate

from the flexor sublimis digitorum, although in Dasypus they
are closely connected—an arrangement described by Theile as

an anomaly in human anatomy, and noticed (Proc. Royal Irish

Acad. Dec. 9, 1867) as the thirteenth variety of the palmaris

by myself. In the Orycterope the same fusion of palmaris
and superficial flexor occurs (Hmnphry). Rapp describes it as

absent in M. tmnandua
; but the " Spannmuskel" recorded by

him is in reality only a variety of it displaced in its origin.

In the Myrmecophaga didactyla Meckel described the palmaris
as united to the flexor carpi ulnaris—a condition which I have
also found as an anomaly in human anatomy (variety 15 in

the paper above mentioned).

Flexor carpi ulnaris arises by two heads, from the internal

condyle and from the olecranon process—its two origins being
separated by the ulnar nerve, and overlying the anconeus in-

ternus ; its insertion is into the pisiform and unciform bones,
annular ligament, and base of third metacarpal bone. It has
no condyloid head in the Armadillo and Orycterope (Galton),

but has two portions in the latter, deep and superficial, but
both ulnar in origin. It is very complex in M. didactyla
(Meckel), being quadrifid, three being true ulnar flexors and one
palmaris longus : the three former may represent the condyloid
head of the Ai, and the two ulnar origins in the Orycterope

;

and this would give us a clue to its complexity of arrangement.
In the A'l, in consequence of the singular method of progres-

sion and mode of life of the creature, the digits are closely

flexed, Avith the ])rominent hooked nails incurved to the palms;
and while the flexor muscle of the digits is undivided, it is

impossible, without tearing, to extend these even to a right

angle with the palm. These tendons are bound down at the
wrist by an enormously strong anindar ligament, which i:>asses

from the scaphoid and trapezium bones to the unciform, i)isi-

form, and third metacarpal bones. Each flexor tendon has a
special fibrous and synovial sheath, underneath Avhich it tra-

vels. The palmar fascia is in reality a continuation of this
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ligament ; and into it the palmaris-longus tendon is inserted.

On slitting np this structure, the flexor digitorura is exposed.
This muscle is single, and jilajs the part of flexor sublimis,

flexor profundus, and poUicis. It arises from the inner condyle
of the humerus, from the front of the radius, ulna, and inter-

osseous membrane; all its fibres unite to form one mass, which
ends in three very strong tendons passing to the last phalanges
of the three digits. Eacli tendon is bound down by an enor-

mously strong sheath, and when examined seemed to be com-
posed of two laterally united halves, as a groove extended in the

centre of tlieir distal ends for nearly one-fourth of their thick-

ness. The Ai resembles the Orycterope in having no sesa-

moid bone in the palm, but differs from it in being devoid of

all traces of lumbricales. Each tendon has several synovial

vincula or retinacula binding it in its place. No sesamoid
bone exists in the Tamandua, the Two-toed, or the Great Ant-
eater

;
but in the Armadilloes they exist in D. sexcinctus, tr{~

cinctusj gigcis^ Cldamypliorus truncatus^ as also in Echidna
hystrtx and Oniithorhi/nclius.

We could find no true supinator longus in the Armadillo
; but

it is well developed in the Tamandua and the Orycterope, and
in the Ai proportionally best of all, and split into two strata,

as was the case with the pronator teres ; the longest of these was
inserted into the lower extremity of the radius, and by a few
fibres into the external lateral ligament of the wrist. In the

Two-toed Anteater it is similarly divided
] but it does not seem

to be present in the M.Juhata'j at least Pouchet does not men-
tion its existence.

The supinator brevis was small and characteristic, pierced

by the posterior interosseous nerve. Its origin was purely

humeral, and its insertion, as usual, was radial. Its position

is similar in the Armadillo ; and its nervous relation appears

constant in these animals. It seems to be larger in the Oryc-
terope, as it extends in that creature for one-half of the radius.

It exists likewise in the Great, the Two-toed, and the Tamandua
Anteaters.

The extensor carpi radialis is a single nniscle with a double

tendon inserted into the first and second metacarpal bones. It

has two tendons, according to ]\Ir. Galton, in the Orycterope

—

one, according to Prof. Humphry. In this animal the former

author observes that the tendon representing the extensor carpi

radialis brevior seemed to be the more direct continuation of

the original muscle ; but in Bradt/jms there is no difference

between the parts of the muscle furnishing the broad flat

tendon. In Cholwpxs it is circumstanced similarly, and in

the Anteaters and ArmadiUi:>es it is the same.
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Extensor carpi ulnaris arises from the outer condyle of the

humerus, and is inserted into the third metacarpal bone. In

the Armadillo it has an ulnar origin, and is inserted by the

intervention of a sesamoid bone into the base of the fifth meta-

carpal bone. In the Orycterope its insertion is into the fourth

and fifth digits 5
in the Anteaters, Two-toed and Tamandua,

its insertion is similar.

Extensor digitorum communis is an exceedingly weak
muscle arising from the outer condyle of the humerus, and
inserted into the dorsal aponeurosis of the hand, dividing into

weak fascial slips traceable along the dorsum of each of the

two inner fingers ; the third seems dej)rived even of this sem-
blance of an extensor. In Choloejms didactylus the tendon

goes to both digits ; the tendons of this muscle are much more
distinct in Oryctevopiis^ Dasypus^ and MyrmecopJmga^ and
seek an insertion usually into the last phalanges of the digits.

Extensor ossis metacarpi pollicis arises from the middle of

the back of the ulna, and is inserted into the inner meta-

carpal bone at its base. This muscle does not seem to exist

in the Two-toed Anteater ; but it is present in M. juhaia^ in

the Orycterope, and in the Armadilloes.

Extensor indicis is a small muscle, and the only representa-

tive of the second series of extensors. It arises from the lower

extremity of the ulna, and is inserted into the base of the first

phalanx of the first digit. This muscle exists in the Orycterope,

in which animal it is inserted into the index and middle digits

;

in the Armadillo it goes, as in the dog, into index and pollex.

The extensors of the first and second pollicial internodes, to-

gether with those of the ring- and little finger, were completely

obsolete.

The short muscles of the hand are:—Abductor primi digiti,

a short flat band passing from the scaphoid bone and annular

ligament to the first phalanx of the inner digit j on raising

this and the flexor tendons, I could see no traces whatever of

palmar interossei. Extensor brevis digitorum manus, a small

muscle on the back of the hand, which seems to contain the

displaced germs of the dorsal interossei ; its tendon joins the

aponeurosis of the extensor digitorum longus, and is inserted

along with it.

In the dissection of the pelvic limb, the abdominal muscles

displayed no particular features of interest. The external

oblique did not ascend as high as it is represented in tlie other

Edentates ; and the rectus was, as before mentioned, cut off

from its thoracic segment.

(jihitcus maximus, a small, superficial triangular muscle,

arises from the posterior border of the ilium, from the sitle of
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the sacrum, aud is inserted into the outer part of the femur,

immediately below the great trochanter. It is much smaller

than its homologue in the Anteater, Armadillo, and Oryc-
terope, and is easily separable from the biceps, Avhich does not

seem to be the case in the Orycterope (Trans. Linn. Soc.

p. 589).

Gluteus medius and minimus were inseparably united, a

condition which is described by Meckel : a similar fusion takes

place in Cliolcepus^ Dasypus^ and Myrmecopliaga juhata ahd
didactyla ; Rapp, however, found them distinct in M. tavian-

dua. Their attachments are as usual.

Tensor vaginai femoris arises from the anterior fifth of the

crest of the ilium, fleshy and tendinous, passes downwards
into a line, about half an inch long, on the outer side of the

femur below the great trochanter : this is the muscle to which
Cuvier gives the name gluteus minimus ; but its origin is on

a plane superficial to the gluteus medius muscle, and anterior

to the gluteus maximus. This muscle in the Armadillo is

larger and more expanded ; in that animal its insertion is not

exactly into the bone, but into a tendinous sling passing from

the third trochanter to the external condyloid ridge on the

femur.

Pyriformis, quite distinct from the lower border of the glu-

teus medius, arises from the margin of the sacrum, and not

from its anterior aspect, agreeing in this respect with Dasypus]

it is inserted as usual. It has no fibres from the ilium, from

which bone it takes its attachment in Orycterojms. It is not

divided into segments.

Obturator internus, very small and displaced on account of

the position of the lesser sciatic notch. Sllsemuhl denies the

existence of this muscle ; and truly there is no muscle within

the pelvis occupying the ordinary site of the inner obturator

;

but Meckel observes properly that the obturator internus lies

beneath the obturator externus. This muscle is absent in Da-
sypiis and in the Tamandua. The gemelli are both present, and

about equal in size in the Ai, as also, according to Rapp, in

the Tamandua and also in Basyjms. Both obtm-ators and

gemelli, however, exist in Orycteropus.

Quadratus femoris is present, but small. It seems to be

absent in the Orycterope and the Anteaters
;

it is present,

however, in the Armadillo. Meckel describes it as well de-

veloped in this animal. Obturator externus is normal as in all

the Edentates.

Psoadiliacus is large and remarkable, unsegmeuted at its

origin, which is as usual ; its insertion is into the lesser tro-

chanter and a ridge prolonged down the thigh for an inch be-
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low this Lone. The psoas parvus is present, but small.

Some such continuation of the psoadiliac insertion seems to

occur in the Orycterope.

Sartorius is a large Hat muscle, and it arises from the ante-

rior superior spine of the ilium and from the outer half of

Poupart's lig-ament; of these origins the latter is the most

important. Its fibres run downwards and inwards to be in-

serted into the inner side of the head of the tibia. This muscle

includes the slip called by Cuvier " pubio-prctibien," or the

rectus internus ; the outer band is inserted into the femur, not

the tibia. The origin ascribed to this muscle by Meckel (from

the external oblique aponeurosis) will thus be seen to be quite

accurate, despite the animadversions of the editor of Cuvier's
' Lecons orales.' This occurs in the Hare and Rabbit, as

Krause very accurately describes. The sartorius is thus being-

moved inwards in this animal ; and its displacement is com-

pleted in the Armadillo and Orycterope, in which the origin

is distinctly internal to its usual site.

Pectineus muscle is composed of two parts, arising from the

pectineal ridge on the os innominatum, and inserted into the

femur for its entire length ; the long superficial portion passes

internal and nearly parallel to the sartorius, while the deeper

part seems the true pectineus. This division is noticed by
Cuvier, and seems likewise to occur in the Orycterope (Galton,

Trans. Linn. Soc. p. 591). Gracilis is a continuation inwards of

this same muscular stratum, and, arising from the pubic ramus

and symphysis, passes downwards and inwards to be inserted

into the inner condyle of the tibia.

Biceps femoralis is composed of two parts. One, the long-

head, arises from the tuber iscliii and its ascending ramus and

descending ramus of the pubis ;
it overlaps the adductors, and

is separated from the femoral head by the great sciatic nerve.

The femoral origin arises from the upper half of the back of

the femur, on its outer side, and soon miites with the long head

to be inserted into the head of the fibula. In the Armadillo

there is no femoral head, nor in the Orycterope ; but in the

Tamandua and Two-toed Anteater this muscle has a true fe-

moral head.

Semimembranosus and semitendinosus arise by a common
tendon from the tuber ischii, and continue fused together for a

short distance from their origin. They descend the thigh

together, and are inserted into the tibia as usual, the semi-

membranosus passing to the upper })art of the inner condyle

and fascia of the leg *.

* By accident the notes on the addur-tor niusidcs have been lo/tt ; sj I

prefer leaving- them delicient lu lilling- I lie gap iVoui ni,'mory.
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The hip-joint is strengthened 1)Y three ligaments—a ca])snLar,

an ilio-femoral accessory, and a cotyloid ligament ; but there is

no ligamentum teres.

Tlie muscles of the leg are :

—

Tibialis anticus, which arises from the tibia and from a
small part of the iibula about its middle, and is inserted by
an undivided tendon into the middle of the base of the inner

metatarsal bone ; its fibular head is very diminutive. In
Orycteropus it rises higher, to the ligamentum patellae, and its

tendon is split into two slips. Meckel mentions two separate

origins in the Ai; but the tibial and fibular origins are not really

separate. The Armadillo has but one head and one tendon

;

the Anteater has one tendon and two heads (Meckel).

Extensor digitorum longus arises normally from the heads
of the tibia and fibula, and its origin is prolonged upwards to

the femur
;

it ends in a weak tendon, which is inserted into

the second metatarsal bone and into the dorsal aponeurosis of

the digit. This peculiarity of insertion was noticed by Meckel,
but its femoral origin was not. In the Orycterope the femoral

origin exists, and its tendons are traceable to the toes. In
Dasypvs there is no condyloid head. Cuvier notices very
acciu-ately that in many of the Edentates this muscle has a

femoral head.

Extensor hallucis proprius arises from the fibula and interos-

seous membrane and is inserted into the first phalanx of the

first toe. It, like the preceding, is very small.

Extensor brevis digitorum arises from the lower extremity of

the fibula and tibia, and is inserted into the first phalanx of

the inner toe. This muscle is larger than the last, though
short.

Peroneus longus arises from the outer condyle of the femur
and from the upper part of the fibula ; it passes downwards
behind the outer malleolus, and is inserted into the outer meta-
tarsal bone. In the Orycterope and Armadillo its tendon crosses

the sole as it does in man. In the Anteater one of the peronei

tendons closely resembles this.

Peroneus brevis arises as usual from the lower two-thirds of

the outer side of the fibula. It is quite separate from the

peroneus quinti, which runs along its posterior border and has

its usual insertion into the outer metatarsal bone.

No peroneus quartus was present, nor any peroneo-calcanean

muscle. The former exists in the Orycterope (Galton, p. 598).

Peroneus quinti is distinct in the Armadillo.

Gastrocnemius arises by three heads, which are separate for

their whole length. The two femoral heads arise from the pos-

terior surface of either condyle, and are inserted into the calca-

Ann.&Maj.KHist. 8er. 4. Vol.iv. 5
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neum. The soleus or fibular head arises from the upper fourth

of tlie back of the fibula, and is inserted beneath the last named.
The inner head is the largest, the external second in size, and
the soleus smallest of all. The external is the largest in the

Dasypus. There are no sesamoid bones in the origins of the

muscle, as there are in the Tamandua and Myrmecoj^haga

didactyla. Meckel, however, refers to the Ai as possessing one

of these in its origin; and in the Megatherium one of these ap-

pears to have existed for the outer head of the gastrocnemius.

The soleus does not arise from the middle of the fibula, as

stated by Cuvier, but is limited to its upper portion alone.

The popliteus muscle is large and possesses a large sesamoid

bone in its tendon of origin. As usual this muscle runs from
the outer condyle of the femur to the back of the tibia. It

does not seem to possess a sesamoid bone in the Tamandua,
OrycterojniSy or Dasyjms.

Plantaris is a large pear-shaped muscle arising above the

outer head of the gastrocnemius ; and, passing down the poste-

rior surface of the leg, it ends in a tendon which is inserted

into the tendon of the fiexor digitorum longus. This digital

continuation seems to be characteristic of the plantaris in the

Edentate animals, as it likewise exists in the Six-banded Ar-
madillo and in Orycterojnis capensis. Kapp makes no men-
tion of it as present in the Tamandua ; but possibly he may
have confounded it with the gastrocnemius. This muscle
seems to me to be larger proportionally in the Sloth than in

any other animal that I have dissected.

Flexor digitorum longus arises from the posterior surface of

the tibia, and is inserted into the three toes by three strong

tendons. Its tendon is strengthened in the middle of the sole

of the foot by the plantaris, Avhich unites with it as a strong-

accessory. In the Orycterope this muscle is fibular in its origin

(Galton, p. 596), and sends a tendon to all the toes, even the

hallux, and receives a slip from the tibialis posticus to assist

it in forming the tendon for this digit. This muscle is like-

wise mainly fibular in its origin in the Armadillo, and pos-

sesses a plantar ossicle.

Flexor hallucis longus, a very large muscle, arises from the

fibula and interosseous membrane, passes downwards for a

short distance, and unites with the last-described muscle to be
inserted in common Avith it into the toes.

The tibialis posticus is very small and inconspicuous ; it

passes from the lower half of the back of the tibia, and is

inserted into the inner cuneiform bone of the tarsus.

There are two musculi accessorii in the foot, one from the

"Outer and the other from the inner surfaces of the calcaneum :
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the former is inserted into the third-digit slip of the long flexor

tendon ; the latter, or true accessorius, is attached to the front

of the two inner tendons, and is rather larger. The tendons
for the toes are thus coni}>lex in their mode of formation

; for

jdantaris and flexor digitorum, united with flexor hallucis and
the accessorii, form but one common series of tendons. The
flexors digitorum and hallucis first unite; these are joined by the
plantaris ; and the conjoined tendon receives the accessorii

:

thus the outer-toe tendon is formed by the outer accessorius

and a slip from the common flexor; the inner receives the
principal body of the flexor hallucis and a slip of the others,

while the middle has one single tendon of composite origin.

PEOCEEDINGS OF LEAENED SOCIETIES.

EOYAL SOCIETY.

Feb. 11, 1869.—Dr. W. B. Carpenter, Vice-President, in the Chair.

" On the Structure and Development of the Skull of the Common
YoviX {Gallus domesticus}." By W. Kitchen Parker, F.R.S.

In a former paper (Phil. Trans. 1866, vol. clvi. part 1, pp. 113—

183, plates 7-15) I described the structure and development of the

skull in the Ostrich tribe, and the structure of the adult skull of the

Tinamou—a bird which connects the Fowls with the Ostriches, but

which has an essentially struthious skull.

That paper was given as the first of a proposed series, the sub-

sequent communications to be more special (treating of one species

at a time) and carrying the study of the development of the cranium

and face to much earlier stages than was practicable in the case of

the struthious birds.

Several years ago Professor Huxley strongly advised me to con-

centrate my attention for some considerable time on the morphology

of the skull of the Common Fowl ; that excellent advice was at length

taken, and the paper now offered is the result.

A full examination of the earlier conditions of the chick's skull

has cost me much anxious labour ; but my supply of embryonic

birds (througli the kindness of friends)* was very copious, and in

time the structure of the early conditions of the skull became mani-

fest to me.
The earliest modifications undergone by the embryonic head are

not given in this paper : they are already well known to embryo-

logists ; and my })urpose is not to describe tlie general development

of the embryo, but merely the skeletal parts of the head.

These parts are fairly differentiated from the other tissues on the

fourth day of incubation, when the head of the chick is a quarter

* Dr. Murie is especially to be tlianked for his most painstaking kindness

in this respect.

5*
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—
of an incH (3 lines) in length ; this in my paper is termed the " first

stage." The next stage is that of the chick with a head from 4 to

5 lines in length, the third 8 to 9 lines, and so on. The ripe

chick characterizes the "fifth stage ;" and then I have worked out

the skull of the chicken when three weeks, two months, three

months, and from six to nine months old, the skull of the aged

Fowl forming the " last stage."

During all this time (from their first appearance to their highly-

consolidated condition in old age) the skeletal parts are undergoing

continual change, obliteration of almost all traces of the composite

condition of the early skull being the result—except where there is

a hinge, for there the parts retain perfect mobility.

Here it may be remarked that although the Fowl is only an

approach to what may be called a typical Bird, yet its skull presents

a much greater degree of coalescence of primary centres than might

have been expected from a ty|>e which is removed so few steps from

the semistruthious Tinamou, a bird which retains so many of its

cranial sutures.

The multiplicity of parts in the Bird's skull at certain stages very

accurately represents what is persistent in the Fish, in the Reptile,

and to some degree in certain Mammals ; but the skull at first is as

simple as that of a Lamprey or a Shark, and, in the Bird above all

other Vertebrates, reverts in adult age to its primordial simplicity

—all, or nearly all, its metamorphic changes having vanished and
left no trace behind them.

Although in this memoir I have no business with the Fish, yet all

along I have worked at the Fish equally with the Bird, the lower

type being taken as a guide through the intricacies of the higher

;

and here the Cartilaginous and the Osseous Fishes are never fairly

out of sight. The Reptile, and especially the Lizard, has been less

helpful to me, on account of its great specialization.

On the fourth day of incubation the cranial part of the notochord
is two-thirds the length of the primordial skull, but it does not quite

reach the pituitary body ; it lies therefore entirely in the occipito-otic

region. The fore part of the skull-base extends horizontally very

little in front of the pituitary space ; this arises from the fact that

the " mesocephalic flexure " has turned the " horns of the trabeculse"

under the head. Thus at this stage the nasal, oral, and postoral

clefts are all seen on the under surface of the head and neck of the

chick. At this time the facial arches have begun to chondrify ; but

only the quadrate, the Meckelian rod, and the lower thyro-hyal are

really cartilaginous ; the other parts are merely tracts of thickened

blastema or indifferent tissue.

\n the second stage an orbito-nasal septum has been formed ; the
" horns of the trabcculse " have become the " nasal alaj," and an

azygous ])ud of cartilage has grown downwards between them ; this

is the " proiujisal " or snout cartilage; it is the axis of the inter-

maxillary region. At the coinmeuccnieut of this second stage the

priuiordliil skull stands on the sauie m()rj)hological level as that of

the ripe embryo of the Sea-turtle ; at the end of this stage it has
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become struthious ; and now parosteal tracts (the angular, suran-
gular, dentary, &c.) appear round the mandibular rod.

In this abstract I shall not trace the changes of the skull any
further, but conclude with a few remarks on the nomenclature of

certain splints, and as to the nature of the great basicranial bones.

Some years ago I found that certain birds (for instance the Emeu)
possessed an additional maxillary bone on each side ; knowing that

the so-called "turbinal" of the Lizard and Snake was one of the

maxillary series I set myself to find the homologies of these splints.

Renaming the reptilian bones " preevomers," on account of their

relation to the vomer, and supposing the feeble maxillaries of the

Bird to represent them, I considered that the true maxillaries were
to be found in those newly found cheek-bones of the Emeu and
some other birds.

After discussion with Professor Huxley I have determined to drop

the term "prsevomer," and to call the supposed turbinal of the

Lizard "septo-maxillary," and the additional bone in the Bird's face

" postmaxillary."

In many Birds, but not in the Fowl, the "septo-maxillary" is

largely represented—not, however, as a distinct osseous piece, but as

an outgrowth of the true maxillary.

With regard to the basicranial bones, I have now satisfied myself

that the " parasphenoid " of the Osseous Fish and the Batrachiau

reappears in the Bird as three osseous centres—all true " parostoses,"

as in the single piece of the lower types ; these three pieces are, the

"rostrum" of the basisphenoid and the two " basitemporals."

These three centres rapidly coalesce to form one piece, the exact

counterpart of the Ichthyic and Batrachian bone; but just as this

coalescence begins, ossification proceeds inwards from these " paros-

toses," and affects the overlying cartilage, the cartilage of the basi-

sphenoidal region having no other osseous nuclei. This process of

the extension inwards of ossification from a splint-bone to a cartila-

ginous rod or plate I have already called " osseous grafting " *.

In my former paper the basisphenoidal " rostrum " and " basi-

temporals " were classed with the endoskeletal bones ; they will in

the present paper be placed in the parosteal category, in accordance

with their primordial condition.

By the careful following out of these and numerous other details

I have corrected and added to my previous knowledge of the early

morphological conditions of the Bird's cranium, and at the same
time, I trust, have contributed to an enlarged and more accurate

conception of the history and meaning of the Vertebrate skull in

general.

March 18, 1869.—Dr. William Allen Miller, Treasurer and Vice-

President, in the Chair.

" On the Structure of the Red Blood-eorpusclc of Oviparous Vcr-

tebrata." By William S. Savory, F.R.S.

The red blood-cell has been perhaps more fro(iuently and fully

examined than any other animal structure ; certainly none has

* See memoii- " On the Shouldor-ginlle and Stcnium," Kay Soc. 18GS, p. 10.
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—
evoked such various and even contradictory opinions of its nature.

But without attempting here any history of these, it may be shortly

said that amongst the conclusions now, and for a long time past,

generally accepted, a chief one is that a fundamental distinction

exists between the red corpuscle of Mammalia and that of the other

vertebrate classes—that the red cell of the oviparous vertebrata

possesses a nucleus which is not to be found in the corpuscle of the

other class. This great distinction between the classes has of late

years been over and over again laid down in the strongest and most

unqualified terms.

But I venture to ask for a still further examination of this im-

portant subject.

As the oviparous red cell is commonly seen, there can be no doubt

whatever about the existence of a "nucleus" in its interior. It is too

striking an object to escape any eye; but I submit that its existence is

due to the circumstances under which the corpuscle is seen, and the

mode in which it is prepared for examination. I think it can be

shown that the so-called nucleus is the result of the changes which

the substance of the corpuscle undergoes after death (and which are

usually hastened and exaggerated by exposure), and the disturbance

to which it is subjected in being mounted for the microscope. When
a drop of blood is prepared for examination, little or no attention is

given to the few seconds, more or less, which are consumed in the

manipulation. It is usually either pressed or spread out on the glass

slip, and often mixed with water or some other fluid. But it is

possible to place blood-cells under the microscope for examination so

quickly, and with such slight disturbance, that they may be satis-

factorily examined before the nuclei have begun to form. They

may then be shown to be absolutely structureless throughout ; and,

moreover, as the examination is continued the gradual formation of

the nuclei can be traced. The chief points to be attended to are—to

mount a drop of blood as quickly as possible, to avoid as much as

possible any exposure to air, to avoid as much as practicable con-

tact of any foreign substance with the drop, or any disturbance of it.

After many trials of various plans, I find that the following will

often succeed suflftciently well. Having the microscope, and every-

thing else which is required, conveniently arranged for immediate

use, an assistant secures the animal which is to furnish the blood

(say, a frog or a newt), in such a way that the operator may cleanly

divide some superficial vessel, as the femoral or humeral artery. He
then instantly touches the drop of blood which exudes with the

under surface of the glass which is to be used as the cover, imme-
diately places this very lightly upon the slide, and has the whole

under the microscope with the least possible delay. Thus for several

seconds the blood-cells may be seen without any trace of nuclei

;

then, as the observation is continued, these gradually, but at first very

faintly, api)car ; and the study of their formation affords strong

l>roof of their absence from the living cells.

The "nucleus" first appears as an indistinct shadowy substance,

\isually, but not always, about the centre of the cell. The outline of

it can hardly, for some seconds, be defined ; but it gradually grows
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more distinct. Often some small portion of the edge appears clear

before the rest. At the same time the nucleus is seen to be paler

than the surrounding substance. Synchronously with this change

—

and this is noteworthy—the outline of the corpuscle (the " cell-wall ")
becomes broader and darker. What was at first a mere edge of

homogeneous substance, becomes at length a dark border sharply

defined from the coloured matter within. Thus a corpuscle, at first

absolutely structureless, homogeneous throughout, is seen gradually

to be resolved into central substance or nucleus, external layer or

cell-wall, and an intermediate, coloured though very transparent,

substance. But—and this is significant—these changes are not

always thus fully carried out. It not seldom happens that the nucleus

does not appear as a central well-defined regularly oval mass. Some-
times it never forms so as to be clearly traced in outline, but remains

as an irregular shapeless mass, in its greater portion very obscure.

Sometimes only a small part, if any, of an edge can be recognized,

most of it appearing to blend indefinitely with the rest of the cell-

substance. Sometimes it happens that in many corpuscles the

formation of a nucleus does not proceed even so far as this. No
distinct separation of substance can anywhere be seen, but shadows,

more or less deep, here and there indicate that there is greater

aggregation of matter at some parts than at others. Occasionally

some of the cells present throughout a granular aspect. I have

almost invariably observed, too, a relation between the distinctness

of the nucleus and of the cell-wall. "When the nucleus is well de-

fined, the cell-wall is strongly marked ; when one is confused, the

other is usually fainter. This, however, does not apply to colour

;

on the contrary, when the nucleus is least coloured it contrasts

most strongly with the surrounding cell. As a rule, the wall of

the cell is more strongly marked than the nucleus.

It will of course be said that the nuclei are present all the while,

but are at first concealed by the surrounding substance—the con-

tents of the cell. Thus the fact has been accounted for, that the

nuclei are not so obvious at first as they subsequently become.

But I think a careful comparison of cells will show that those in

which a nucleus may be traced are not more transparent than others

which are structureless ; and, moreover, when one cell overlaps an-

other, the lower one is seen through the upper clearly enough to

show that the substance of these cells is sufiiciently transparent to

allow of a nucleus being discerned if it exists. When a nucleus is

fully formed, it hides that portion of the outline of a cell which lies

beneath it. How is it, then, if the nucleus is present from the first,

that the portion of the cell over which it subsequently appears is,

for a while, plainly seen ?

The success of the observation is of course influenced by numerous
circumstances. Tlie rate at which the nuclei form in the corpuscles

varies in different animals. 1 have usually found that in the common
frog they are more prone to form than in many other animals

—

quicker than in most fishes, or even than in some birds. But this

does not seem always to depend upon their larger size ; for in the
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common newt tlic cell.«, wliicli are larger than those of tlie frog, re-

main, as I have noticed, for a longer period without any appearance

of nuclei. But even in the frog it can be satisfactorily demonstrated

that the corpuscle is structureless.

I have found, too, that the observation succeeds best with the

blood of animals which are healthy and vigorous. Thus the first

observations upon fresh animals are usually the most satisfactory.

After they have been repeatedly wounded or have lost much blood,

the cells are more prone to undergo the changes which result in the

production of nuclei.

Again, the formation of nuclei may be hastened, and their ap-

pearance rendered more distinct at last, by various reagents. Acids

and many other reagents are well known to have this effect. The
addition of a small quantity of water acts in the same way, but less

energetically. It hastens the appearance of an indistinct nucleus,

but interferes with the formation of a well-defined mass, so that,

after the addition of water, neither the outline of the cell nor of the

nucleus becomes so strongly marked as it often does without it.

Exposure to air also promotes their formation ; indeed, as a rule, the

nuclei form best vmder simple exposure. Any disturbance of the

drop, as by moving the point of a needle in it, certainly hastens the

change ; and perhaps it is influenced by temperature.

Sometimes, when the drop of blood has been skilfully mounted,

the majority of cells will remain for a long while without any trace

of nucleus ; but, again, in almost every specimen, the nucleus in some
few of the cells, particularly in those nearest the edges, begins to

appear so rapidly that it is hardly possible to run over the whole

field without finding some cells with an equivocal appearance.

It would follow, of course, from these observations that, if the

living blood were examined in the vessels, the corpuscle would show
no trace of any distinction of parts; and this is so. Indeed, in my
earlier observations*, before I had learnt to mount a drop of blood

for observation in a satisfactory manner, I examined, at some length,

blood in the vessels of the most transparent parts I could select

;

and several observations on the web and lung of the frog and else-

where were satisfactory. But still, when the cells were thus some-

what obscured by intervening membrane, one could not generally

feel sure that the observation was so clear and complete, but that

a faintly marked nucleus might escape detection. While, therefore,

the result of observations on blood- cells in the vessels fully accords

with the description I have given, I do not think that the demon-

stration of the fact, that while living they have no nucleus, can be

made so plain and unequivocal as when they are removed from the

vessels.

The question naturally arises. Why, then, does not a nucleus form

in the mammalian corpuscle ? But while it is accepted that the great

majority of these corpuscles exhibit no nuclei after death, excellent

observers still afliirm their occasional existence ; and I am convinced

* Miulc inaiiy years ago. Otlicr observers have been unable to detect a nu-
cleus in the living cells witliin tlic vessels.
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that an indistinct, imperfectly formed "nucleus" is often seen;

and the shadowy substance seen in many of the smaller oviparous

cells after they have been mounted for some time is very like that

seen under similar circumstances in some of the corpuscles of Mam-
malia. Many, too, affirm that these corpuscles do not exhibit that

distinction of wall and contents which is generally described. It

appears to me that this difference of opinion depends on the changes

they are prone to undergo. How far the absence of a distinctly de-

fined "nucleus" after death depends on their smaller size I am not

prepared to say.

Many questions of course follow. For example, how far is this

separation of the substance of a homogeneous * corpuscle into nu-

cleus, cell-membrane, and contents to be compared to the coagula-

tion of the blood? and how do the agents which are known to

influence the one process affect the other 1 A still further and more
important question is, How are these changes in the corpuscles, and
in the blood around them, related 1 But in this paper I propose to

go no further than the statement that the red corpuscle of all verte-

brata is, in its natural state, structureless. When living, no distinc-

tion of parts can be recognized ; and the existence of a nucleus in

the red corpuscles of ovipara is due to changes after death, or

removal from the vessels.

I cannot conclude this paper without acknowledging the great

help I have received in this investigation from Mr. Howard Marsh,

Demonstrator of Microscopical Anatomy at St. Bartholomew's Hos-
pital.

MISCELLANEOUS.
Note on a new Hermaphrodite Chcrdopod Annelid.

By G. Moqijin-Tandon.

The group of Chaetopod Annelida was long regarded as consLsting

entirely of unisexual animals. In 1857, Mr. Huxley made known
the first exception to this general law in a new Annelid of the

English coast, Protida Dysteri. A few years later, M. Pagenstecher,

while staying on the shores of the Mediterranean at Cette, disco-

vered the same fact in another species of the same family, Spirorhis

spirillum. Lastly, a third fact of the same kind was observed by

M. Claparede in a species oi Amphiglena {A.mediterraneu). This

naturalist also confirmed the exactitude of Mr. Huxley's observa-

tions, and showed, by his investigation of a great number of Serpulea,

that these cases of monceciousness are exceptional in this family.

I have discovered another example of hermaphroditism, but this

time in a dorsibranchiate Annelid belonging to the genus Nereis. I

believe that this species is new, and propose to name it Nereis mos-

* By the word homogeneous I do not mean to afTirni that the substance of

the corpuscle is of equal consistence throughout. The central may be the softest

part of it. But I regard the corpuscle, iu its whole substance, as " having the

same nature."

Ann. & Mag. N. Hist. Ser. 4. TW.iv. 6
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siliensis. The following are its principal characters :—.Middle an-

tennae short, subulate ; lateral antennae stout, shorter, composed of

two joints—the basal thick, the terminal very small; the two supe-

rior tentacles long, reaching as far as the eighth segment, the two
inferior shorter, but exceeding the antennae

;
jaws strong, c ^rved,

presenting twelve teeth ; no denticles ; feet like those of Nereis hi-

lineata. The body, which is 4-5 centimetres in length, has from

sixty to seventy segments of a greenish-brown colour, marked with

numerous vinose spots irregularly arranged.

This species occurs pretty frequently on the shore at Marseilles,

among Ulva. It inhabits a membranous tube, constructed in a fold

of the fronds of that plant, and is herbivorous. Of eleven individuals

that I dissected, nine contained, pell-mell in the cavity of the body,

spermatozoids and ova in different stages of development. The
mature ova observed in the general cavity are yellowish, and 0-37

millim. in diameter. The free spermatozoids floating in the visceral

fluid are composed of a bacilliform anterior part (head) 0-01 millim.

in length by 0-0017 millim. in breadth, and of an excessively thin

taU, 0-45 millim. in length. The tail is very different, both in its

length and the nature of its movements, from the vibratile cilia of

the cavity of the body.

The two individuals in which I did not detect hermaphroditism

were females, and had the body filled with a great quantity of ova,

all arrived at maturity.— Com-ptesRendus, April 12, 1869, tome Ixviii.

pp. 869, 870.

Tlie Poison-glands of Callophis intestinalis and C. bivirgatus.

By A. Beenhaed-Meyer.

The author has detected poison-glands in the above-mentioned
snakes. He found them first in Callophis intestinalis, Laur. (Elaps

furcatus, Schneid.), whilst engaged in an investigation of the position

of the heart in serpents. He found the heart in this species thrown
far back towards the taU, in consequence of the presence of two
extended, brown organs above the heart, which proved to be the
poison-glands. They are distinguished from those of other serpents

by their length and by their situation just below the ribs in the

ventral cavity. With their excretory ducts they occupy one-third

or even more of the total length of the snake.

The true gland is entirely enveloped by a striated muscle, within
which the smooth, white tendinous surface is concealed. It is

formed of parallel tubes, among which the parenchyma of the gland
occurs divided into little portions. In the middle the number of

tubes is fifteen or more. They unite upon a large excretory duct
in each gland. The excretory ducts run side by side to the head,

where they are applied against the outer sui'faces of the quadrate
and maxillary bones ; here a large salivary gland opens into each.

The author has detected the same glands in Callophis hivirrjatvs,

Boie ; but they do not exist in C. calligaster, which, howerer, docs

not belong to Callophis, or in the Elapid snakes of Australia ( Ver~
micella, Gray), Africa {Parilophis, Gthr.), or America.

—

Comptes
Rendus, April 12, 1809, tome Ixviii. p. 800.
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On the OeograpJiieal Distribution of the Ferns of Mexico.

By EUGEXE FOUKNIER.

The author has carefully examined the specimens of Ferns from
Mexico in almost every collection existing in Europe, and arrives

at the following results :—The number of species, which was given

as 6 by Kimth, 182 by Martens and Galeotti, 312 by Liebmann
(omitting synonymic forms), and 487 by Fee (of which 70 are to be

suppressed), amounts, according to the author, to 605, besides a few
others of which he has not seen specimens. Of this number, 47 are

now indicated as Mexican for the first time ; and 217 supposed species

are suppressed as identical with others previously described.

The species of ferus are generally the same on both slopes of the

Mexican Andes. Of the species enumerated by Smith as collected

in the Sierra Madi^e on the Pacific slope, only three have not yet

been discovered on the Atlantic side.

The author identifies a far greater number than his predecessors of

Mexican species with species growing in other parts of America,

especially between the tropics. Of his 605 species, only 178 are

peculiar to Mexico ; and these belong to groups largely represented

in that country and wanting elsewhere in tropical America. Of the

427 species common to Mexico and other regions of America, 230
occur in the Andes of South America (Kew Granada, Ecuador, Peru,

Bolivia), 139 in the Antilles (especially Cuba and Guadeloupe), 59
in Guiana or Caraccas, and 117 in Brazil, the greater part extending

as far as Rio de Janeiro. The ferns of the high mountains of

Mexico easily find a suitable climate in the Andes, even under the

equator ; 12 of them also pass beyond the intertropical region and
descend into the province of Corrientes or to Montevideo, and 17
extend into Chili. Many of the latter, especially the PeJlo'ce, pass

into the mountains of Texas, whence 1 1 have been brought bj Trccul.

The species of the neighbourhood of Orizaba and Jalapa growing

at from 1000 to 1500 metres in the eastern Cordillera of Mexico, and
some of which live in Florida or Carolina, also occur in part in Guiana,

and most of them in Cuba and at Rio de Janeiro ; some species even

occur in Mexico and at Rio de Janeiro and are not at present known
from any intermediate place.

The very few littoral species of ferns found in Mexico are gene-

rally difi'used over the whole tropical region of the globe.

The most interesting group is one composed of only 12 species,

which, starting from the bottom of the Mexican Gulf, and passing

the Antilles, reaches the Azores and Canary Islands, then becomes

difirised over the Mediterranean region and is continued by a small

number of species in the mountains of Abyssinia and Persia and in

the Himalaya. Of these, in passing northwards, Pteris lonr/ifolia

stops in the island of Eschea, P. cretacea in Corsica, Woodwardia
radicans in the mountains of Asturias, Adiantum ccqidhis at Poitiers

and at Bormio in the Tyrol near a hot spring, and Gi/mnor/ramnm

leptophiilJa at Brest, whilst Cystopteris frar/ilis, a polymor})hic but

indivisible species, spreads all over Europe and reaches the summits
of the Alps. The authentically established existence of this group

of plants agrees, in the author's opinion, with the hj-pothesis of
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the disappearance of the Atlantis.

—

Comptes Rendus, May 3, 1869,

pp. 1040-1042.

Note on ilie Structure of the Blastoidea.

By E. Billings, F.G.S., Palaeontologist, Canada Geol. Survey.

The remains of the Blastoidea have as yet proved to he extremely

rare in our Canadian rocks, only five small specimens (three of

Pentremites and two of Cadaster) having been collected up to the

present time. While studying these with a view to their description,

I was led to investigate the structure of the order, especially with

regard to the function of the summit openings. On combining the

observations of other authors, whose views I shall give in detail in

another paper, I find that we have now sufficient data to establish

the following jDoints :

—

1. In the genus Nudeocrinus, Conrad, there are sixteen apertures

in the summit. Of these, the large lateral aperture is both mouth
and vent. There is no opening in the centre of the apex, where the

mouth has hitherto been supposed to have its position. The ten

so-called " ovarial orifices " are respiratory apertures. Between
each two of these, one of the ambulacral grooves enters to the interior

through a small pore, which is a true ovarian orifice. There are thus

ten spiracles, five ovarian orifices, and one buccal and anal orifice

—

in all sixteen.

2. In Pentremites there are also five ovarian pores, in the same
position. The mouth is not in the centre, but in the larger of the

five spiracles.

3. Codaster has no ambulacral pores in the so-called " pseud-

ambulacral fields." The striated surfaces in the interradial areas

are true Cystidean rhombs of the type of those of the genus Pleuro-

cystites. These in Pentremites, Granatocrinus, and Nucleocrinus are

situated under the ambulacra, where they constitute the tubular

apparatus described by Roemer and others.

—

Silliman^s American
Journal, May 1869.

Tadpoles of Lissotriton punctatus reproducing tJie Species.

By M. J. JULLIEN.

On the 1 1th of April 1869, the author obtained four tadpoles of

Lissotriton punctatus, which he dissected the next day, when he

found in two of them not only fully developed ovaries, but in the

o\'iducts eggs enveloped in the usual gelatinous layer. The other

two were males. The only external diftcrences between the two

sexes were that in the females the labia of the cloaca were more
developed than in the males, and that the body was shorter in the

latter. The two females were as large as adults.

The testes, which were pretty well developed and fusiform, con-

tained mother cells of siiermatozoids, but no free spcrmatozoids.

The ovaries formed two fine bunches, and the oviducts contained

perfectly developed eggs in both females.

Subsefjucntly the author obtained two more female tadpoles, which
deposited several eggs in the course of a few days, without acquiring

the adult characters.— Co »*p^csii'«u7?^s-, April 19, 1869, i)p. 938, 939.
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VIII.— On the Anatomy of Diplommatina, and its Affinity
with Cyclopliorus and Pupina in the Cjclophoridae. By
John Denis Macdonald, M.D., F.R.S., Staff-Sur^^eon,
R.N.

[Plate IV.]

The animal of the little Himalayan shell first named BuUmua
folUculus in Dr. Pfeiffer's Monograph of the Helicidse was
discovered by Capt. Hutton and Mr. Benson to differ from that
family in the situation of the eyes, these " not being borne on
the summits of the tentacula." Capt. Hutton, in his MS.,
had actually named it Carychium costatum-, but Mr. Benson,
considering it to differ also from Carychium sufficiently to
form the type of a new genus, named it Diplommatina. He
chose this name from having observed that the eyes " were
composed of two lobes—one lobe deeply seated in the tenta-
culum and larger than the other lobe, which is a small black
point coming to the surface on the outer side of the larger
lobe." " Had the animal been provided with an operculum,"
he further remarks, " it might possibly have been referred to
the family of Cyclostomatidai." It is clear, therefore, that Mr.
Benson, while admitting the affinity of his Diplommatina fol-
Uculus to Carychium^ considered it to be merely the type of a
new genus at least referable to the same group, and not to the
so-called Pulmonifera operculata. But the fallacy of reason-
ing upon insufficient data is well illustrated in the controversy
which followed between Mr. Benson and Dr. Gray as to the
cliaracter " operculo nullo " (Ann. & Mag. Nat. Hist. 1853,
vols. xi. & xii.). There can be little doubt, also, but the
belief on the part of the founder of the genus, that the eyes
were situated on the posterior part of the tentacula near their
base, gave colour to the possible absence of an operculum •

and such would be more conformable witli the section to which
Ann. & Mag. N. Hist. Ser. 4. Vol. iv, 7
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it was too hastily assumed to belong. Dr. Gray, however, as

it then appeared, settled the question satisfactorily by the

examination of original specimens in which an operculum was
undoubtedly present. At the time the number of the 'Annals

'

containing his letter came into my hands, I was employed in

the South Seas*, and, being well acquainted with three dis-

tinct species of Diplommatina occurring at Lord-Howe Island,

I thought I might readily furnish Dr. Gray with drawings of the

shell, operculum, and animal of those species, should his argu-

ment require further support. Nevertheless, on visiting the

island of Vatoa, Feejee group, I was not a little surprised to

find a very minute and smooth pupiform shell, with dextral

turns, thickened double peristome, and a tooth on the colu-

mellar lip, containing an animal in every particular identical

with that oiDiplommatina save the operculum, of which I did

not discover a trace, though the cicatrix of the operculigerous

lobe was distinct enough, as shown in the figures (1 & 2 f/,

PI. IV). The above-mentioned question immediately recurred

to my mind, and I also reflected how far are shell-characters

to be trusted in the establishment of genera, and how wide is

the latitude within which specific distinctions may range. I

sympathized with Mr. Benson ; for, according to my own ex-

perience, not only in this case but in numerous other Feejeean

species, if the operculum be present at all, it must be in a very

rudimentary state.

Conchologists might prepare a new genus for the reception

of the little shell just noticed, which exhibits but few points in

common with the known DiplommatincB^ yet even this would
not shake my faith in a conclusion the truth of which is most
evident to my own mind, namely, that the occupant is Di-
plommatina^ name the dwelling what you please. In sub-

stantiation of this view, I may mention that of eight or nine

new Feejeean species of the genus, all of which are sinistral,

some have simple peristomes, others tooth-like processes in

the aperture, and the latter is constricted, expanded, or more
or less ascendent, as the case may be ; but the animals are in

all instances similar, or only exhibit specific differences. Al-

though the generic characters of Diplommatina are now more
comprehensive than they originally were, there appears to be

a too great readiness on the part of pure conchologists to found

new genera upon any shells that are not conformable in every

minute particular with the primary description, which in the

nature of things cannot be supposed to be infallible.

In the mountain-country of Na Viti Levu I found at least

• In H.M.S. ' Herald,' Captain, now Admiral, Sir H. M. Denham, K.C.B.
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eight species oi Diphmmatinay and arranged them in my note-
book as follows :

—

I. Aperture in the plane of the axis of the shell,

1. Peristome perfectly circular. Two species.

2. Parietal lip meeting the palatal and columellar lips at an angle.
Three species.

II. Aperture lateral.

1. Peristome impinging on the penultimate whorl, edentate. One
species.

2. Peristome impinging on the terminal whorl ; a tooth on the colu-
mellar lip.

a. Shell fuU, large, sinistral. One species.

h. Shell narrow, minute, dextral. One species.

At Norfolk Island I found a minute Diplommatina (PI. IV.
figs. 3 & 4) that would fall into the second division of the

foregoing table, the aperture being lateral. The peristome is

double, perfectly circular, and everted, the last two characters

as well as its minute size being characteristic. The operculum
(fig. 5) is quite circular, like the aperture, and regularly spiral,

with a curved ridge for muscular attachment towards its an-

terior border.

In all the Dlplommatlnce, examined by me the eyes were
uniformly situated at the outer side of the base of the tenta-

cula, and even a little encroaching upon the head. I have
always recognized, also, that their labial and lingual dental

organs, like those of their near allies the Pupince^ were strictly

conformable to the Cyclophoroid and not to the Cyclostoma-
tous type, which two natural families are still further dis-

tinguished by the invariahle presence of otoconia in the ear-

sacs of the former ^ and single spherical otolithes in those of the

latter.

I am borne out in my statement as to the position of the

eyes of Diplommatina by the remarks of Mr. W. T. Blanford

accompanying an outline sketch of the animal of an Himalayan
species by Capt. Godwin-Austen, published in the Ann. &
Mag. of Nat. Hist. 1867, vol. xix. p. 306. He says, " I have

more than once, within the last few years, called attention to

the circumstance that, in the two supplements to Dr. Pfeiffer's

admirable monograph of the living operculated land-shells,

the position assigned to the genus Diplommatina^ close to

Acicula^ and in a suborder distinguished by the position of the

eyes above the base of the tentacles, is not in accordance with

the structure of the animal ;" and, rcfen-ing to the figure, he

further adds, " The eyes, as will be seen, are distinctly lateral,

as in Cyclophorusr My own drawing (fig. 1), which was
carefully taken from nature, confirms this view

; and lest some
7*
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misunderstanding should arise as to the apparent situation of

the eyes in fig. 2, it should be stated that the object was
viewed by transmitted light—a circumstance that might ac-

count for the original mistake, had the animal been so ob-

served. In regard to the supposed relationship of Diplomma-
tina to Acicula, I can only say, not having been able to exa-

mine any of the typical Acicidcej that, if they are indeed allies

of Truncatella, they have nothing to do with Dijjlommatina.

The next important contribution to the anatomy oi Diplom-

matina is to be found in a short paper by Mr. E,. J. L. Guppy
" On the Occurrence of Diplommatina Huttoni in Trinidad"

(Ann. & Mag. Nat. Hist. 1867, vol. xx. p. 96), the more per-

tinent part of which runs thus :
—" The lingual dentition,

being very minute, is somewhat difficult of preparation ; but I

have been able to make out its characters, which are as fol-

lows :—The dental band is of moderate length ;
the teeth are

3.1.3, the median is broad, its edge narrowly reflexed and

five-toothed, its base narrow, almost pointed. The first and

second laterals are subclavate, their edges reflexed and three-

toothed. The third lateral is somewhat hamate and obscurely

tricuspid. The mandible is broad and flat, covered with very

distinct, separate, lozenge-shaped plates. All this tends to in-

duce one to retain this genus in the Cyclophoridge, to which
these characters attach it more closely than to the Cyclosto-

midse." In these remarks we find a recognition of the dis-

tinctness of the two families named, and of what is unques-

tionably the true position of Diplommatina. The amber-

tinted labial plates, composed of obliquely rhombic cells, first,

I believe, noticed by myself in Pupina and Diplommatina* , are

quite characteristic of the Cyclophoridge ; for although very

similar organs are present in Natica and Triton and their

allies amongst marine Proboscidifera, the labial plates of Cy-
clostoma, Hydrocena, and Assiminea are very different. I

have now only to remark that the dentition of Pupina is so

identical Avith that of a species of Cyclophorus (fig. 10) occur-

ring at the Isle of Pines, that I did not think it necessary to

furnish a drawing of it. On the other hand, the dentition of

Diplommatina makes a nearer approach to that of Cydophorus

aquilum figured byMr.Woodwardf, the central dental plates in

particular being expanded in front to support a greater number
of teeth. The recognition of the two types here indicated will

be of importance in the distribution of other genera referable

to the Cyclophoridaj.

• In a paper read before the Royal Society, Feb. 26, 1857, "On the

Natural Amnitios and Classification of Gasteropoda."

t Manual of Mollusra, p. 17r).



Prof. O. Heer on the last Discoveries in the extreme North. 81

EXPLANATION OF PLATE IV.

Fig. 1. An enlarged figure of a minute, smooth, pupiform shell, with an
animal like that of Diplom7natina protruding, obtained at the

Island of Vatoa, Feejee ; specimen young, not having yet at-

tained the thickened double peristome noticed in the text.

Fig. 2. The animal removed from the shell, and exhibiting the following

parts :

—

a, the labial or buccal plates, composed of thin indu-
rated cells resting upon more or less regular courses of square

ones ; b, lingual cartilages and fore part of the tongue, with the

lingual sac extending backwards from it ; c, tapering tentacula,

with the eye at the outer side of the base ; d, the opercular scar

distinctly visible (but the operculum was not found in this spe-

cies) ; e, tlie auditory sac, containing otoconia
; /, oesophagus

;

g, salivary glands ; h, rectum.
Figs. 3 & 4, respectively, enlarged back and front views of a minute

sinistral shell, with trumpet-like evei'sion of a perfectly circular,

continuous, and double peristome ; occurring at Norfolk Island.

Fig. 5. The operculum of the foregoing, highly magnified, as are also the

following figures.

Fig. G. Lingual cartilages, odontophore, and sac.

Fig. 7. Ear-sac, with otoconia.

Fig. 8. Buccal plates, the lingual teeth resembling the following.

Fig. 9. Two transverse rows of the lingual dentition of one of the Diplom-
inatinee of Lord-Howe Island.

Fig. 10. Ditto of Cyclophorus. Isle of Pines.

There is in nature even a closer resemblance between the external

lateral teeth of these two tongues than is exhibited in the figm*es.

Haslar Hospital, June 5, 1869.

IX.— The last Discoveries in the extreme North.

By Oswald Heer*.

The high northern latitudes contain a region larger than half

Europe, and which, although less distant from us than most
other parts of the world, is still entirely unknown to us. For
a long time we have been trying to peneti*ate it. There, in

fact, ought to be the shortest route from Eui'ope to the East

Indies and Western America. The search after this perfectly

practical result, the discovery of a ncAv maritime course, has,

during the last three centuries, led to the greatest sacrifices;

but, in spite of repeated efforts, the problem remains unsolved.

To the present moment the 82nd parallel of north latitude

marks the limits of an unexplored and always icy region, at

the gates of which the bravest men have beaten in vain. We
must even add that we have lost all hope of one day discover-

ing a maritime route leading to the Indies across the polar

seas.

• Translated bv W. S. Dallas, F.L.S., from the * Bibliotheque Univer-
selle,' tome xxxi.x., April 1869, pp. .512-543.
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But exploring-voyages in these unknown regions have not

lost their attraction on this account. With these expeditions

it is as with the ascent of our mountains. At first we are im-
pelled by a scientific interest. We wish to study nature even
on the most elevated crests of the Alps. Then there is an
irresistible attraction in perilous enterprises which leads man
to the frightful solitudes of the high mountains. When he has

succeeded in reaching a spot never before trodden by human
foot, and his eyes glance over the marvellous scenes which
surround him, he esteems himself fully recompensed for all

his trouble and for all the risks which he has run.

It is true that no lofty summit attracts exploration towards
the polar regions. But (and the chief of the polar expedition

of last year has written to me to this effect within the last few
days) the naked rocks and the dazzling ice-fields of the high
northern regions, desert and frozen as they may be, possess a

marvellously captivating charm for any one, whether a philo-

sopher or an untutored sailor, who has once trodden them.
To reach the pole, or at least a latitude to which man has
never yet penetrated, seems to them an object as worthy of

their efforts as to the tourist the ascent of a virgin peak.
In themselves both these results are of equally little impor-
tance. But if scientific researches are combined with these

polar expeditions, and if they extend the field of our know-
ledge, they are entitled to the interest of the public.

It is this that encourages me to make known briefly the
results of two voyages in the glacial zone, undertaken during
the last two years,—namely, that of Mr. Whymper in North
Greenland in the summer of 1867, and that of the Swedish
expedition to the north pole in the course of last summer.

I. Me. Whymper's Expedition.

The results obtained by the study of the fossil flora of the

high northern latitudes had attracted the attention of th.e Royal
Society of London and the British Association. Upon the

proposition of Mr. R. H. Scott, Director of the Meteorological

Observatory of London, they voted a considerable sum, Avith

the object of collecting in North Greenland new fossil remains,

which would allow the investigations already commenced to

be pursued further. This mission was confided to Mr. Edward
Whymper, well known among us for the first ascent of Mont
Cervin. He took with him Mr. Robert Brown, who had just

returned from a voyage to Vancouver's Island.

Every spring a ship sails from Co))enhagen to the north of

Greenland. In this vessel tlie trav*ellcrs made the passage, in
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May 1867. In the first week of June (June 6), they landed
at Egidesminde, a Danish establishment of desolate aspect.

Vegetation is almost entirely Avanting on this little island.

The granite rocks were still covered with snow, and the ponds
with a layer of ice. The dwarfish herbage, which was just

beginning to groAV, announced the first awakening of spring.

Thence the travellers went in a boat to Jakobshaven (in 69°

10' N. lat.), which they selected as their headquarters, and
from which they would endeavour to penetrate into the interior

of the country.

Off the mainland along the western coast of Greenland there

are innumerable islands and peninsulas, cut out by fiords which
deeply indent the shore. These advanced lands are the only

parts inhabited and known at present. Starting from them
the ground rises, most frequently in scarped slopes or in abrupt

walls of rock, to a height of 2000 and 3000 feet, and forms a

plateau covered by an immeasurable sea of ice—no doubt the

largest that exists in the world. How were these glaciers to be
traversed and explored ? Mr. Whymper hoped to succeed by
means of sledges drawn by dogs. Much time was required to

procure these animals and the provisions necessaiy for their

nourishment ; for scarcely anything was to be found in the

little settlements of the Esquimaux. When the expedition

was ready to start, the Esquimaux Avho ought to have accom-
panied it had disappeared ; they had gone to a neighbouring

colony to take part in a dance. Consequently it was the

middle of July before they could start. The travellers passed

in boats through the long fjord of Illartlek, filled with moun-
tains of ice detached from the two glaciers which abut upon
it. They then ascended to the plateau, which at this point

rises to about 2000 feet above the sea. Thence, as far as the

eye could reach, they discovered nothing but a vast extent of

ice, without elevations, without any depressions, without val-

leys—a continuous sheet filling up and covering equally the

ridges and valleys, and thus forming an icy plateau, Avhich loses

itself in the interior in an unlimited distance, emitting on the

shore side very numerous amis which descend even into the sea.

These branches follow the primitive valleys, and incessantly

convey new mountains of ice to the ocean. As no naketl

rocks are to be seen anywhere projecting above the glacier, the

latter has no moraines ; but it is furrowed with crevasses and
fissures innumerable, and from place to place it was cut by large

lakes. Mr. Whymper soon convinced himself by experience

of the impossibility of penetrating into the interior by ad-

vancing upon this ice. The sledges could not advance ; they

were continually being upset upon this rugged and crevassed
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surface : one of tlie vehicles was soon broken, and tlie dogs

would not be guided. Under such circumstances the explorers

were obliged to give up their enterprise. They had, however,
seen enough to understand that there was no hope there of

attaining in some degree the essential object of their voyage,

which was to collect fossil plants.

Mr.Whymper therefore returned to the coast with his com-
panions, and proceeded to the great peninsula of Noursoak, in

the neighbourhood of which the vessel had some trouble

in finding a way through the labyrinth of icebergs which
filled these waters. They proceeded from the glacier of Tos-
sukatek, the jagged crest of which bounded the horizon. Upon
the peninsula of Noursoak Mr. Whymper met with a Dane
who had lived alone among the Esquimaux for twenty-four

years. The peninsula forms an elevated plateau traversed by
a range of mountains which attain a height of 6000 feet.

Upon one of these mountains, situated near Atanekerdluk, is

the principal deposit of the fossil plants of Greenland. Of
this 1 have already spoken, two years ago, in the pages of this

Review*. The remains are contained in a reddish-brown
rock, composed essentially of iron : this is literally filled with
them

; branches and leaves, fruits and seeds, are collected in

it pell-mell. Pieces of amber are scattered among the branches
which probably produced them.

They first of all set to work upon this deposit, which is

situated in 70° N. lat., and at about 1100 feet above the sea.

For three days Mr. Whymper, Mr. Brown, the interpreter

Tegner, and eleven Esquimaux were at work releasing these

plants from their iron prison and bringing them to the light of

day. A considerable quantity (about 10 quintals) of them
was carried down to the shore.

When this digging was completed, Mr. Whymper and his

companions traversed the Waigat to reach the Island of Disco.

This is equally mountainous ; and the coast rises from the sea

in scarped walls of rock with wild rents and fissures. The
only inhabited place in the island is Onnartuvarsok, opposite

Atanekerdluk. Here also deposits of lignite are found ; they

extend along the eastern side of Disco, and are covered by a

layer of sandstone, above which there are thick beds of basalt.

The coal contains amber ; and here and there in the sandstone

there are fossil plants—for example, near Ujararsusuk and
Kftdliset. Here were discovered magnificent leaves of Pla-

t(cnus, large fruits of Magnolia^ and branches and cones of a

Sequoia [H. Couttsite). Towards the north of Kildliset a narrow

• " [jos Ivf^fjions pnlairos du Xnvd "
( Hibl. I'niv. .lanuarv 1^H7, p. ol).
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gorge opens, bounded by walls with extremely wild ravines, at

the bottom of which were accumulated large masses of hardened
snow ; at the end a nearly vertical wall of basalt, crowned by
a glacier, rises to a height of about 2000 feet.

Mr. Whymper traversed the Waigat at this point in order

to visit the south-west side of the peninsula of Noursoak,
along which he regained Atanekerdluk. The treasures pre-

viously collected had been increased by interesting objects of

antiquity ; for Mr. Whymper having caused diggings to be

made in the localities of ruined Esquimaux huts which had
long been abandoned, had found there weapons and utensils

of flint and bone, which appear to have a great analogy to

those of our lake-habitations. The little vessel could hardly

contain all these riches. After a tiresome and dangerous pas-

sage, the explorers arrived first at Ritenbenk and afterwards

at Godhaven, the residence of the Inspector of North Green-
land, There they embarked on the 10th of September for

Europe, and arrived in Copenhagen on the 22nd of October.

It is to be regretted that Mr.Whymper lost precious time in

his attempts to penetrate into the interior of the country by the

glaciers ; for he thus rendered it impossible for him to visit the

north side of Noursoak, where there lies buried a very inter-

esting Cretaceous flora, which I had particularly recommended
him to work at. Nevertheless the collection which he brought

back to London, and which was afterwards sent to me for

examination, is of considerable scientific value. Exhibited at

present in the British Museum, it has notably added to our

knowledge of the ancient flora of Greenland ; so that the ima-

gination may now clearly picture the aspect of these northern

countries during the Miocene period. I will beg leave to indi-

cate rapidly a few of its features.

At the period when the sandstones which compose the

smiling hills of the environs of Zurich were deposited, a con-

siderable extent of terrajirma must ha\'e existed in the extreme

north. To this period the name of Miocene has been given, or

more generally that of the Tertiary period. Our countries

then had almost a tropical climate. Among the forests of

laurels and the tufts of palm trees lived numerous animals

belonging to types which now-a-days occur only in the warm
and, even, torrid zones. Towards the north, indeed, the ground

was clothed in a different vesture ; nevertheless Greenland,

even at 70°N. lat., presents a flora wliich, by its climatic

characters, may be compared with that of northern Italy. This

flora teaches us that in the region where the Island of Disco

and Atenckerdhik arc situated, there was a lake of freshwater,

upon the marshy edges of which great beds of peat were
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formed. These subsequently gave origin to the deposits of

coal which appear along the coast. In our marshes it is not

rare to see ferruginous water, which covers the soil with a

reddish-brown crust. The same thing took place in the an-

cient marshes of Greenland : the iron deposited itself upon the

plants which fell into the water ; and these, in their turn, con-

tributed to the precipitation and fixation of the iron. By this

means has been gradually formed that ferruginous rock in the

bosom of which numerous plants are imprisoned. These fos-

sils show that the marshes were covered with sedges and

reeds ; but the marsh-cypresses, the water-pines, the birch,

the alder, and the poplar likewise flourished there ; for nume-
rous fragments of these plants are covered by a ferruginous

deposit. The water-trefoil [Menyanthes arctica), no doubt,

grew in the marshes, in the same way that the existing spe-

cies adorns our moist meadows with its charming flowers
;
and

the burr-reed {Sjxxrganium) ^ the fruit of which has been ob-

tained from these rocks, also formerly raised its bristling heads

above the waves. The rivulets also brought in leaves from

other localities ; they conveyed them from the primitive forests

;

and it is thus that we find their traces in the impressions of

the ferruginous rock.

If we enter into these forests, we shall find in them a mar-
vellous profusion of trees and shrubs, among which we can

distinguish ninety-five different species. A tree with acicular

leaves {Sequoia Langsdorjii) strikes us at once by its enormous
proportions ; in its aspect it may be compared with our yew,
but it belongs to the category of giant trees. It has left leafy

branches in such numbers that there is scarcely a fragment of

stone which does not contain its remains ; and the flowers,

fruits, and seeds which the hammer has extricated from the

rock enable us to reconstruct the entire tree. It is accompa-
nied by two allied species, one of which [Sequoia Coutisiw),

by the configuration of its branches and leaves, vividly reminds

us of the gigantic Sequoia of California. A Thuia had a dif-

ferent aspect, as also the Ginko {Salisburia adiantoides)^ of

which the leaves, resembling the fronds of ferns, differ so

greatly from those of other Conifers. The leafy ti-ees arc

especially well represented. Whilst our existing forests only

present two species of oaks. Northern Greenland possessed

nine, four of which must have been evergreen trees, like the

Italian oak. Two beeches, a chestnut, two planes, and a wal-

nut from this forest resemble the types of the same names
known to everybody. Besides tliese, American species, such

as the magnolias, sassafrasses, and liquidambars, were repre-

sented there; and tlie characters of the ebony trees {7)iosj>i/roii)

arc to be distinguished in two of the species.
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The hazel and the sumach, the buckthorn and the holly,

the guelder-rose and the whitethorn {Cratcegus) pi-ohably

formed the thickets at the borders of the woods ; Avhilst the

vine, the ivy, and the sarsaparilla climbed over the trees

of the \nrgin forest, and adorned them with green garlands.

In the shadow of the woods grew a profusion of ferns, which
covered the soil with their elegant fronds.

The insects which gave animation to these solitudes are not

all lost. The impressions of these which have reached us

show that little Chrysoraelas and Cistelidfe enjoyed themselves

in the sun, and large Trogositffi pierced the bark of the trees,

whilst charming Cicadellffi leaped about among the herbage.

This pictm*e is not a dream of the imagination. Plants and
animals, all have passed under my eyes. Of several species of

trees only the leaves had previously been brought from Green-
land, and it was from these that we classified them ; now the

fruits also have been found, which have confirmed our deter-

minations. Thus two fruits of Magnolia have been discovered,

as also the fruits and flowers of the chestnut-tree. The chest-

nuts, as in the species now living, are surrounded by a spinous

envelope, in the midst of which there are three fruits. In all,

we have received from this part of Greenland 137 species of

plants, 32 of which were discovered by Mr. Whymper.
We still know this ancient flora only from the remains

collected upon a few points of northern Greenland ; for hitherto

a narrow band of this country along the sea-coast has alone

been explored. The Gei-man expedition of last summer ought

to have thrown a new light upon the eastern coast. It might,

in fact, have solved a very interesting question, if, landing at

70° N. lat., it had set to work at the investigation of the rich

deposits of fossil plants and animals discovered by Scoresby,

the specimens from which were lost before being submitted

to scientific examination. The expedition reached land at

73° N. lat. ; but great masses of ice rendered the coast unap-

proachable at this point, and the navigators only saw Green-

land from a distance. To make up for this, they made their

way by Hinlop's Strait to Spitzbcrgen, ex|jloring that country

and advancing to 81° 5' of north latitude. The scientific re-

sults of this expedition have not yet been published * ; but

accounts of the voyage have appeared in so many journals

and periodical publications, that I may suppose them to be

known. I pass therefore without further delay to the polar

expedition which the Swedes attempted last summer.

• According to a cominunicatiou which 1 have received from Dr. Peter-

mann, uo fossil plants were found.
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II. Swedish Expedition.

There is perhaps no country in Europe in which natural

history has been studied with so much care as Sweden. The
naturalists of that country have extended their investigations

far beyond their own territories, and within the last few years

in particular they have pushed them as far as Spitzbergen,

which, with Greenland, constitutes the most northern land

that we know. It is this that gives it a special interest. The
expedition organized in 1868 is the fourth within eleven years

that has started from Sweden for Spitzbergen with a scienti-

fic object*. Prof. Nordenskiold, of Stockholm, has taken part

in all these expeditions ; and it was he that was intrusted

with the conduct of the last, concurrently with Capt. d'Otters.

The Government placed at the disposal of the explorers an

iron ship, with its equipment and provisions ; the Academy
furnished them with scientific instruments ; and, in consequence

of an appeal from the Count d'Ehrensvard, the necessary

funds were promptly subscribed at Gothenburg by private in-

dividuals. Nor was there any deficiency of intellectual re-

sources ; for eight naturalists had offered their assistance

—

* The first expedition was organized in 1857 by Prof. Otto Torell and at

his own expense. Accompanied by MM. Nordenskiold and Queenerstedt,

M. Torell, in the course of two months and a half, traversed and studied

the whole western coast of Spitzbei-gen. M. Torell had already visited

Iceland for the purpose of studying its glaciers. In 1859 he pursued his

researches upon glaciers in Greenland, whence he brought back rich col-

lections, among which were some fossil plants, which I had the opportu-

nity of examining. The Swedish Government and Chamber of Repre-
sentatives highly appreciated the noble zeal of M. Torell, and granted a
considerable sum (52,000 francs) for a new expedition, the object of which
was to examine the natural history of Spitzbergen and the sea smi-ounding

it from all points of view. The travellers were also to endeavour to reach

the fixed polar ice, in order to make their way thence towards the pole by
means of sledges drawn by dogs. In this way, in 1861, a second and very
important expedition was organized, which, besides the subsidies from
the state, received other assistance from Prince Oscar, from the Academy
of Sciences, and from several private individuals. It was placed under
the direction of M. Torell. Notwithstanding many unforeseen obstacles

(the ship having been long imprisoned by the ice in the Bay of Treuren-

berg), Spitzbergen was carefully explored, and considerable collections in

all departments of natural history were brought back from it. The voj'age

towards the pole could not be undertaken, on account of the bad state of

the ice. The third expedition went to Spitzbergen in 1804, under the

conduct of M. Nordenskiold. Its pi-incipal object was to ascertain whe-
ther it was possible to measure a degree of the meridian there ; with this

object the astronomer Duner accompanied it. But it likewise added con-

siderably to our knowledge of the geology of this archipelago. All these

important expeditions were undertaken by the Swedes in consequence of

the impulse given, in 1837, by Prof. Lov^n, of Stockholm, who went to

Spitzbergen in a vessel bound on the walrus-lisliery.
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three of them, MM. Nordenskiold, Malmgren, and Fries, being
ah-eady well known by excellent works upon Spitzbergen.
The principal object of the expedition was, again, the natural
history of Spitzbergen : the travellers would then endeavour
to advance towards the pole, but in the autumn, in the hope
that that season would be more favourable than the summer
for such an enterprise.

On the 19th of July the expedition quitted Tromsoe, in the
north of Norway.
The navigators first stopped at Bear Island, which they

reached in two days. The island, which is of small extent
and still but little known, contains grey mountains of a sombre
aspect. In the interior it has the form of a plateau cut up by
numerous little lakes and sprinkled over with innumerable
fragments of rock. Its vegetation is extremely meagre, for

nowhere can the herbage form a turf. And yet this sad and
poor islet has had its Robinson Crusoe. A Norwegian named
Tobiesen made a hermitage for himself upon it, and lived for

a long time in this solitude. Marine animals and, in summer,
birds fiu'nished him with his food. The Swedish expedition

employed five days in exploring the island in all directions.

In certain places an innumerable quantity of birds darkened
the air ; and the projecting rocks on the mountains bordering
the shore were covered with them to such an extent that they
might have been supposed to be enveloped in a mantle of

snow. Gulls and other aquatic birds, especially ducks, pre-

dominate
;
in the summer they go northwards in immense

troops, breed upon the steep shores of these parts, and tlien,

when the autumn arrives, depart again towards the south.

This phenomenon, which constitutes one of the peculiar cha-

racters of the polar zone, is everywhere observed.

This abundance of animal life forms a strange contrast with
the poverty of the vegetation. Formerly, no doubt, this was
not the case. A very important discovery made in the course

of this expedition has given us some information upon this

point. It has long been known that carbonaceous deposits

exist in Bear Island ; but their geological age was unknown.
Now MM. Nordenskiold and Malmgren have found, in the

carboniferous beds and the rocks which contain them, nume-
rous fossil plants which give us the most precise information

upon this point, as will be seen hereafter. They detached

from the rocks several hundred specimens of fossil plants, and
shipped them on board their vessel witli the other natural-

history treasures which they had collected.

The expedition at last set out for the south of Spitzbergen.

On their arrival there the travellers proposed to go towards
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the east, in order to endeavour to find Gillisland, and then

to sail towards the north along the eastern coast of Spitz-

bergen. But when they arrived at Stor fiord, and wished to

advance towards the Thousand Islands, colossal mountains of

ice came to meet the ship. These glaciers presented a mag-
nificent spectacle in the blue water of the sea. The naviga-
tors, not allowing themselves to be stopped by these floating

masses, attempted to penetrate their labyrinth. Soon, how-
ever, they found them accumulated in such quantities and
so close to each other, that it was necessary to give up all idea

of pressing forward. They therefore went back to gain the

western coast of Spitzbergen, to the investigation of which
they devoted several weeks.

The extent of Spitzbergen is about equal to twice that of

Switzerland. On the west coast several long fiords penetrate

deeply into the interior, and push their way like great lakes

between the high mountains which rise everywhere from the

sea-shore. Into all these fiords great glaciers descend, from
which enormous fragments are constantly detaching them-
selves, passing towards the sea, and forming floating moun-
tains. King's Bay in particular has a savage grandeur which
is calculated to inspire terror ; it is completely framed in by
glaciers, which descend in scarped slopes towards the sea, and
present innumerable fissures.

The northern shore of the Ice fiord is covered with similar

glaciers, whilst on the southern shore there are here and there

sheltered spots where small colonies of alpine plants with
brilliant flowers enamel a carpet of moss. There are found
rosy beds of Silene acaulis and the blue Polenionium ; the

violet saxifrage {Saxifraga oppositifolia) adorns the rocks,

and among the stones grow the white Dryas octopetala and
the arctic poppy ; on some points a greensward even ventures

to show itself. The Ice fiord is therefore the chosen residence

of the reindeer ; and for years they have been sought there.

Last summer two parties of English sportsmen went there to

hunt the reindeer. A more abundant produce, however, is

furnished by the marine animals. In the Ice fiord numerous
white dolphins play about; and these within the last few years

have become the object of a productive fishery : six vessels

were engaged in it when the explorers arrived on these shores.

But this movement is but the shadow of that which was to be
observed a hundred years ago. Every year from 200 to 300
vessels arrived in these waters, and 12000 sailors were en-

gaged there in the lucrative whale-fishery. On Amsterdam
Island, in Schmeren's Bay, a regular town of wooden baiTacks

was raistid in the summer ; it was established for melting the
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fat of the whales, and to render the life of tlic crews more
comfortable. Now-a-days, indeed, the whale has almost dis-

aj)peared from these seas, and it is necessary to go in search

of it to Behring's Straits or to the south polar seas. Never-
theless the coast is always tolerably animated in the summer,
and in July and August must furnish a residence as agreeable

as the high valleys of our Alps. Our naturalists found the

place so much to their liking, that they assert the time is not

far distant when hotels will be built in Spitzbergen for the

summer season, and invalids will be sent to that island as

they are now sent to the alpine valleys.

The natural history of this great fiord was investigated

from all points of view. While the physicist of the expedition,

M. Lernstrom, can-ied on the preparations commenced for the

determination of a degree of the meridian, and set on foot

meteorological observations, the zoologists and botanists (MM.
Malmgren, F. A. Smitt, T, M. Fries, Berggren, Holmgren,
and Nystrom) busied themselves with collecting the plants

and animals of the land. They sounded the bottom of the

ocean at a great many points, and brought up from depths

varying between 3000 and 15000 feet a great number of veiy

small but very curious forms of animals. The geologists

(MM. Nordenskiold and Nauckoff) were not the least active :

they set to work particularly to discover and collect fossils

;

and they were assisted in their work by M. Malmgren. In

this last-mentioned department it was the mountains of the

Ice fiord and of King's Bay that furnished the richest harvest.

At Cape Starastschin, the western point of the Ice fiord, they

discovered, in a black schist, a very curious flora, and at the

head of the gulf large bones of extinct animals resembling the

crocodile.

Leaving most of the naturalists settled upon terra jirnia^

M. Nordenskiold and the captain sailed westward in the ship,

to seek for Greenland. They reached the boundary of the ice

under the meridian of Greenwich, and at 80° 20' N. lat. ; but

being soon convinced that the edge of the ice inclined rapidly

towards the south, they turned eastward, tiying to advance as

far as possible towards the north. They arrived at 81° 10'

N. lat. ; but there the naiTOW channel into which they had
ventured came to an end. Northwards, as far as the eye

could see, there was nothing but boundless ice. On the 30th

of August the vessel returned to King's Bay. It afterwards

made an excursion towards the Seven Islands, at the north of

Spitzbergen ; they were found to be completely surrounded by
ice, and it was impossible to advance further towards the east.

The explorers then turned towards Ilinlop's Strait and the
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eastern coast of Spitzbergen, where the German expedition

had resided for a considerable time. All that they saw to-

wards the east was a dark line rising above the horizon, indi-

cating a land which no man has ever yet trodden, and ofwhich

we know neither the extent nor the form.

On the 13th of September the travellers retm-ned to Amster-

dam Island. They had been preceded there by a coaling ves-

sel coming from Norway, and in which the scientific commis-

sion returned home, except Prof. Nordenskiold and Dr. Berg-

gren. The moment had arrived for them to make their great

attempt, and to advance towards the pole by surmounting the

barrier of ice which separated them from it.

They steered at first towards the Seven Islands, then further

to the north, taking advantage of all the navigable passages.

On the 18th of September they reached the latitude of 81° 30',

and on the following day, in 17° E. long., the latitude of

81° 42', the highest that any vessel has ever reached in the

north. A photograph of this spot, which has been commu-
nicated to me by M. Nordenskiold, shows that the ice was cut

by a narrow sinuous channel, into which the vessel had got

;

towards the north this passage was lost, and the ice formed a

boundless plain. Of course it was out of the question to pe-

netrate any further. Whilst one part of the crew set on foot

some observations upon a great table of floating ice, the

Swedish standard was hoisted with the firing of a gun, in

order to celebrate the arrival of the expedition at the most
northern point of our earth which a ship has ever attained.

The vessel had now to turn back towards the south. After

several vain attempts to penetrate into the ice at other points,

it reentered Schmeren's Bay on the 26th of September.

On the 1st of October it again took its course towards the

north ; but at 80° 14' N. lat. it met with thick ice. The
conditions had become considerably altered. The sun only

showed itself for a very short time, for the nights had become
rapidly lengthened. Even in summer, snow-storms had some-

times succeeded warm and serene days without any transition

;

these had become more and more frequent. The snow con-

verted the water into a thick paste, which the storms drove

before them and turned into innumerable icicles, which were

frozen together during the night by a cold of 15° (C). On
the 4th of October, in 81° N. lat., the vessel was quite sur-

rounded by ice. At 3 o'clock in the morning, its head was
turned to the south, in order to break the ice and escape from

its prison. During this time there arose a violent storm,

which tossed the ship about in the midst of a multitude of

fragments of ice. At half-past 6 a.m. the cry of " a leak !"
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was heard. In fact the side of tlie vessel had struck so vio-

lently against a block of ice, that a plate of iron had been
torn and a leak opened into tlie coal-hold, by which the water
penetrated. . This compartment Avas immediately closed, and
all the openings were caulked, in order to ])revent tlie water
from penetrating further. But within an hour it had already

got between decks, and entered the engine-room. There
was much cause to fear that it would extinguish the fire, and
then all would have been over. We may easily imagine with
what energy all on board worked at the pumps, to escape the

death that menaced them. For eleven consecutive hours they

never interrupted their work, even to take a little nourishment.

There were 6 degrees of cold, and the storm was continually

driving over the deck icy water, which drenched the workers.

Notwithstanding all their efforts, the water continued to rise,

and the danger became more and more pressing. At last the

shore of refuge was seen. The captain steered for the nearest

land, and at 6 o'clock in the evening reached Amsterdam
Island. After many hours of hard labom- and fatigue, they

succeeded in getting the vessel on its side and in closing the

leak, and then pumped out the water that still remained in the

hold.

All further attempts to penetrate towards the north were
now given up. It was even out of the question to execute the

original plan, and to pass the winter at the Seven Islands, in

order to start in sledges towards the pole on the retui'n of

spring. The expedition had no dogs, and for such a journey
they are indispensable. After trying once more to reach

Gillis's land by starting from the south of Spitzbergen, the
* Sophie ' returned to Tromsoe on the 20th of October.

The Swedish expedition has demonstrated that dm-ing the

autumn of last year, north of Spitzbergen nearly as far as the

82nd degree of latitude, the sea presented free ice, but that,

even at that season of the year, it was impossible to approach

nearer to the pole. This observation i-elates to a point situated

nearly in the same meridian as that in which the German ex-

pedition attained the latitude of 81° 5', and nearly the same
also under which Scoresby and Parry aflvanced, years ago, to

81° and 81° 30' of latitude. In none of the attempts made to

penetrate northwards by starting from Behring's Straits liave

the parties got so far as by starting from Spitzbergen : the

reason of this is that in the former seas continuous ice is met
with at a much earlier season. It is therefore very improba-
ble that the pole can be reached in a vessel, even in the most
favourable years; and when M. Lambert, who is now orga-

Ann. & Mag. Nat. Hist. Ser. 4. Vol. iv. 8
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nizing an expedition to the pole for the present year, indicates

beforehand the period when the French tlag shall float at the

north pole, we can see nothing in snch an announcement but

pure humbug. On the other hand, it is likely enough that

men will succeed in reaching the pole by employing sledges

to perform the journey, as has already been attempted by
Parry from the north of Spitzbergen, and by Kane and Dr.

Hayes from Smith's Strait.

But a matter very different in importance from this is the

scientific investigation of the ocean and land in the polar zone.

In my opinion, the Swedish expedition, by the rich collections

which it has brought together, has obtained much greater

results, and has contributed far more to the extension of the

horizon of our knowledge, than if it had brought back the

news that the ' Sophie ' had hoisted her flag upon the very

point that we call the north pole.

These collections have not yet, properly speaking, formed
the subject of any work ; but what I have seen of them leaves

me no doubt that the Swedish expedition of last year will take

its place worthily by the side of those which preceded it, and
will even surpass them with respect to the important scientific

data Avhich it will furnish. Although organized without much
fuss, it evidences considerable activity, great skill, and high
scientific intelligence. It will thus renew in a brilliant man-
ner the old reputation for knowledge which the Swedes have
acquired in the study of natm*al history. Allow me to prove

this by indicating some of the results which we owe to it.

These belong, it is true, only to one of the directions of this

activity—the zeal with which they have collected fossil plants.

Of these M. Nordenskiold has sent me more than 2000 speci-

mens, which I only received a few weeks ago. To obtain a

perfect knowledge of such numerous materials, a much longer

time must be devoted to them ;
nevertheless I may mention a

few facts which show in what manner the great revolutions

which have passed over our planet have been manifested in

Spitzbergen.

As early as the Carboniferous period, dry land existed at

the spot now occupied by Bear Island. The plants collected

by MM. Nordenskiold and Malmgren belong to the lower and
therefore the most ancient beds of that formation. The plants

occur either in the coal itself or in the rocks which contain it.

The principal types are Calamites, SigWaria^j and Lepido-

dendra^ accompanied by several ferns. These plants belong

for the most part to the same species as those contained in the

most ancient formation of the mountains of the Carboniferous

period in Europe; they are such as have been indicated in
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Germany and in the Vosgcs. I will notice pavticulavly Cahi-
mites radiafuH^ Brongn., Lejndodendron Veltheimiamtm, Sigil-
laria distans, and t^tujmaria ficoides ; these are trees which
possess no flowers

; but, as i'f to replace these, the bark of
these plants is adorned in various ways : the Calamites have
regular, parallel longitudinal ribs; the SigiUarice have ele-
gant cicatrices arranged in lines, and tlie Lejndodendra re-
gular shields wjiidi cover the whole of the stem. Even the
roots of the SigiUariw^ which have been named Stigniarue,
present this adornment, seeing that the points of attachment
of the radicles are indicated by annular prominences.
None of the plants now in existence can give us an exact

idea of the forest which formerly covered Bear Island. Those
of our plants which most resemble the Calamites are the
Horsetails

; the Lijcopodia are the analogues of the Lepido-
dendra : but we must by imagination raise the Horsetails and
Lycopodia to the size of trees. With their columnar trunks
and their long needle-like leaves collected in tufts at the ex-
tremities of their branches, the Sigillarue must have presented
a veiy strange appearance. Some species {SigWaria Mahn-
greni, S. Canneggiana, and Lepidodendron Wilkii, Heer) are
peculiar to Bear Island ; at least they have never yet been
found elsewhere.

But, even within the Carboniferous period, this land sank
down again. The beds of coal and the rocks in immediate
contact with them are covered by calcareous deposits, Avhich
contain numerous marine animals belonging to the same
epoch. The Swedish naturalists found an identical limestone
with the same marine fossils in the Bell Sound at Sj)itz-
bergen. This subsidence probably extended to the whole of
the polar zone ; for a perfectly similar phenomenon is presented
upon Melville Island. There also a coal is met with in which
I discovered the Lejyidodendron {L. Veltheimianum) which we
have also made acquaintance with in Bear Island ; and above
this Carboniferous formation the Mountain-limestone also
occurs.

The animals that have been found in this limestone, both
in Melville and Bear Islands and at Spitzbergen, lead to the
same conclusions as the plants. They are for the most part
species identical with those which wc tind in Europe in the
mountains of the Carboniferous epoch; and some of them iiave
occurred in this formation even in India and the south of
America.

Upon the ]\rountain-limcstone at the head of the Ice fiord
rests a black schist, in which M. Nordcnskiold discovered a
marine fauna belonging to a subsequent period, namely to

8*
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what has been named the Triassic or Saliferous formation.

This consists of numerous shells, and in part also of species

which lived in the seas by which our countries were covered

(such as Halohia LommeUi)^ and also of large animals resem-

bling crocodiles and known as Ichthyosauri.

Spitzbergen has likewise preserved a certain number of

species of animals belonging to the following or Jurassic pe-

riod : these also are known forms, ammonites and cuttlefishes,

such as are so frequently met with in the Jura.

The Cretaceous formation has not yet been indicated ; but

great deposits have been met with belonging to the following

epoch, the Tertiary formation, and in this to the Miocene pe-

riod, which has left so rich a flora in Greenland.

We find in Spitzbergen the same vestiges of the past as in

Greenland. Spitzbergen also must have possessed a fresh-

water lake surrounded by peaty marshes ; for at the Bell

Sound in the Ice fiord we see extensive deposits of lignites,

originating from turbaries, and which are now surrounded by
sandstones and by a fine argillaceous schist containing plants

belonging to that period. In the lake grew a Neriuphar and
a Potamogeton {P. Norclenshtoeldi) perfectly resembling that so

often met with in the Swiss lakes (P. natans). This species

occurs at Bell Sound and in the Ice fiord : from this we may
conclude with some certainty that the lake extended over the

whole country. In the waters of the lake little insects (Co-

leoptera) played about; their remains have been preserved

in the schists of Cape Starastschin. On the bank grew
a large reed and the same marsh-cypress [Taxodium dis-

tichum mioccemim) that we have made acquaintance with in

Greenland. Numerous branches of this have been sent to

me, obtained from Bell Sound and from Cape Starastschin

;

to my great delight I found among these remains fruits,

seeds, and even branches bearing the elegant flowers of this

tree. These remains show that the deposits were formed
in the spring as well as in the autumn. The characters

of this marsh-cypress agree with those of the species now
living in the United States, where it overshadows great

marshes. It indicates this remarkable fact,—that even at

a very ancient epoch it presented the same form as in the

present day, but that then it attained the 78tli degree of lati-

tude, whilst now it does not pass the 40th degree ; even by
cultivation and under favourable circumstances, it cannot be

obtained beyond 57° N. lat.

Besides this marsh-cy]>ress, I have also received from Spitz-

bergen twenty species of Conifers, amongst which are the

Ijranches and fruits of a new Sequoia [S. Nordensktoeldi)

,
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three Tliuias, two from the Ice fiord and another [Thuites

Ehrensioiirdi^ Heer) from Kinijj's Bay (in 79° N. lat.), and,

lastly, ten species of pines and firs. It is to be observed tliat

of these last we do not find any branehes, but only isolated

needles and seeds. The latter are furnished with wings, so

that the wind would carry them easily. The trees therefore

grew at some distance from the lake, forming a forest which
covered the hills, from which a few seeds reached the lake.

Altliougli Conifers predominated at Spitzbergen, leafy trees

were by no means wanting. Two species of poplars {Pojyulus

arctlca and P. liichardsoni) present characters which agree

with those of the species found in Greenland ; they were very
widely spread, and may be traced from Bell Sound to King's
Bay. They probably grew in the marshes or on the banks of

the rivers with the birches, alders, and Nyssce [N. Eckmanni),
whilst a plane tree with large leaves, a lime tree, and two
species of oaks, the leaves of which alone have reached us, no
doubt composed the forests of the drier soils. Over these trees

climbed the same ivy [Iledera M' Clurii, Heer) which we have
indicated in Greenland and on the Mackenzie ; among the

shrubs, besides those which have already been mentioned, we
find a hazel [Corylus M^ Quarrii) which is spread over the

whole arctic zone, a dogwood, and a buckthorn.

We know in all, up to the present time, forty species of

trees and shrubs from Spitzbergen, coming from a zone com-
prised between 78° and 79° of north latitude. To these must
be added numerous herbaceous plants—Gramineae, Cyperaceje,

Najadca^., Polygonete, Alismaccfe, Nympha3acefe, Ferns [Adi-

antites Dicksom, Sijihonoj^teris Blomstrandi, Heer), and horse-

tails {Equisctinn arcticum). Thus we find on the shores of

the lake of Spitzbergen the remains of a varied vegetation

which differs completely from that which, in our days, endea-

vours to clothe with a scanty mantle the few patches of ground
left uncovered by the ice. Formerly, therefore, a luxuriant

vegetation of leafy trees and conifers adorned this country,

which is now covered by unlimited glaciers ; and this is

certainly one of the most remarkable facts, for the knowledge

of Avhich we are indebted to the Swedish expedition.

Insects were not wanting in this forest : I already know
ten species the characters of which arc perfectly in accordance

with the flora.

The largest and commonest trees of Spitzlxirgcn also flou-

rished in Greenland. 'JMiis fact renders it very probable that

Spitzbergen was formerly united to Greenland. As the flora

of the latter country is only known by discoveries made upon
the western coast, we can liardly doubt that these common
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species, such as the marsh-cypress, the poplars, the hazel,

and the oaks [Quercus plataiiia and Q. groenlandica, Heer),

were also spread over the isthmus which united the two lands,

and that the whole of Greenland had the same vegetation.

This forest vegetation disappeared during the following or

Pliocene period, and during the glacial epoch, when our coun-

tries themselves had a climate which in many respects resem-

bled that of high northern latitudes. The Swedish expeditions

have collected important observations upon the manner in

which this remarkable change was brought about in the arctic

regions ; but the space at my disposal will not allow me to

enter into details on this subject. I may, however, be per-

mitted to mention briefly some facts which stand forth more
clearly than ever from the information brought back by Mr.
Whymper and by the last Swedish expedition.

In the first place, it becomes evident that our knowledge of

extinct plants and animals has ceased to be so incomplete and
to present so many gaps as the partisans of the doctrine of the

mutability of species are pleased to assert—an assertion, how-
ever, which is very necessary to their hypothesis. The ani-

mals and plants obtained from the rocks of these distant

northern countries belong in good part to species already

known. Nevertlieless the conditions of life then, at least in

one particular, must have been very different from those whicli

prevailed elsewhere ; for the glacial zone, in ancient geological

periods as at present, must have had a long day of summer
and a long night of winter. The night lasts nearly a third of

the year on the shores of the Ice fiord. In Bear Island the

flora of tlie Carboniferous epoch presents in general not only

the same species as those of Europe, but we find in them the

slight shades which characterize these species in our countries,

and we can have no hesitation as to the phase of the Carboni-

ferous period to which that flora must be referred. This is

also the case with the much more recent Miocene flora of

Greenland and Spitzbergen. In this we have throughout

well-marked species, as in our countries. The marsh-cypress

of northern Spitzbergen is exactly the same as that of North
Carolina and Virginia. This species has maintained its ex-

istence down to our own day ; after a number of centuries

which it is impossible to estimate, it produces in Virginia the

same branches covered with elegant leaves, the same flowers,

and the same fruits as formerly in Spitzbergen, on the shores

of the Tec fiord.

Is it otherwise with the animal kingdom? The marine
animals of Spitzbergen belonging to the (Jarboniferous, Tri-

assic, and Jurassic formations furnish the same demonstration.
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Throughout all these geological ages, even in the extreme
north, the same types, distinctly marked, recur. The inter-

mediate forms tliat the variability of species would necessitate

are not met Avith there.

In the second place, a whole series of new facts, established

by the recent discoveries, confirm the opinion that the glacial

zone miLst formerly have enjoyed a climate much warmer than
that which it has in our days. This fact springs from the

study of all the geological formations from the Carboniferous

epoch to the Pliocene period. As the flora of the Carboniferous

is very different from that of our day, the inductions that we
derive from it are not, perhaps, very certain ; but the fact that

it consisted in great part of trees enables us to conclude with
certainty that the temperature was higher than at ])resent.

The present limit of ti-ees nearly coincides in the north with

the isothermal line of 10° C. (=50° F.) for July and August

;

that is to say, those two months must have a mean temperature

of at least 10° C. in order that trees may live. Further north

life is impossible to trees. In the northern hemisphere the

normal limit of trees nearly follows the polar circle. But upon
this limit we find nothing more than a few scattered conifers,

the birch, and the poplar, and even those plants are only

represented by stunted individuals. Upon Bear Island, 8°

further north, we find, on the contrary, in the Carboniferous

deposits, a whole series of acot}^ledonous trees which, at pre-

sent, grow for the most part in the tropics without any spe-

cies reaching the temperate climates of the northern hemi-
sphere.

It would be rash to indicate a precise number for the tem-
perature of this epoch ; but we may assert boldly that the

Carboniferous flora of Bear Island does not in any way indi-

cate a temperature different from that ])resupposed by the

Carboniferous flora of central Europe. The sjjecies are there

associated in the same manner ; the ti-unks there are of the

same thickness, and denote an equally luxuriant growth

;

nevertheless Bear Island is 28° further north than the v osges,

where we find the same flora in the Lower Carboniferous. It

is therefore probable that at that epoch the earth was not yet

divided into zones as regards the distribution of heat.

Other conditions, again, are juvsentcd by the Miocene period.

The climate of the polar zone must certainly have been warmer
at that epoch than at the present day ; but if we compare the

vegetation of those countries with that of Switzerland at the

same epoch, we shall be convinced that there the temperature

already diminished in advancing towards the north. The
palms in Germany attained a latitude only ofol^°N. ; the
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laurels and the camphor-trees only went to the shore of the

Baltic ; the magnolias and evergreen oaks, the walnuts, and

the vine advanced in Greenland to the 70th degree ; and the

marsh-cypress, the thuias, the poplars, the planes, and the

limes reached in Spitzbergen to 78°. Although several spe-

cies traversed all these regions from Italy to Spitzbergen, the

character of the vegetation was nevertheless different accord-

ing to the zones, without being so strongly separated as at the

present day, when, however, some species, such as the birch

and the pine, are disseminated from the north of Norway to

Italy. The temperature decreased much less rapidly in ad-

vancing towards the north, so that Spitzbergen still had a

temperate climate.

In order to explain this strange phenomenon, various hypo-

theses, which are now subjects of discussion among naturalists,

have been proposed. But I cannot speak of these here, and I

may pass over them in silence the more easily because I have

already expressed my opinion upon this subject in this very

review*. I may, however, be permitted to call attention to a

third point.

The recent discoveries made in the extreme north fully

confirm the law deduced from the examination of European
plants, that the organization of plants becomes more and more
elevated with the progress of time. The ancient Carboniferous

flora of Bear Island only consists of Acotyledons, whilst the

much more recent flora of the Miocene of Spitzbergen consists

in great part of phanerogamous plants, the organization of

which is higher. Moreover we see the former extending over

a much vaster region than the latter ; so that the habitat of the

species has gone on becoming restricted in the course of centu-

ries. The first-named plants probably issued from a primitive

centre ; they have in general microscopic seeds, which could

fly readily in all directions. The second set, the plants of the

Miocene, have probably been propagated starting from several

centres ; but their diffusion on the surface of the globe must
have been slower, on account of the weight of their seeds,

which are generally larger. One of these centres of difusioti

was evidently in the i^olar zone, whence iilants and animals

have spread in radiating directions.

We have already seen that Spitzbergen has several species

in common with Greenland, as also with the Mackenzie.

Quite recently I have received a very interesting fossil flora

* "Les Regions polaires du Nord," Bibl. Univ. January 1867, p. 78

et seq. I have treated this subject in "rreater detail before iho Society

IIelv6tique des Sciences Naturellea at llheinielden in 1807, and iu "Flore
fossilo des Regions polaires," p. (Jl et seq.
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brought from the territory of Alaska, where it was collected

by a Finnish director of mines, M. Iljalmor Furulijelni.

Among these plants there are fourteen species of trees and
shrubs belonging to Greenland and Spitzbcrgen ; and it is a

strange thing tliat these species are almost solely those which
lived at the same time in Germany and Switzerland. It is

therefore probable that they came from the glacial zone, which
was covered by a uniform vegetation. We see some species

advance thence as far as Alaska on one side and on the other

to Konigsberg : such is Popidus Zaddachi. Others go in

America to Alaska, and in Europe to Switzerland, such is the

marsh-cypress ; others, again, reach in America to Vancouver's
Island, in Europe to Greece, and in Asia to the Ural : such

are the gigantic trees Sequoia Langsdorjii.

The presence of these plants in the rocks of countries so

distant from each other is certainly remarkable, but it may be

easily explained if we reflect that all these trees occur in the

glacial zone, that they grew there formerly spontaneously,

and that they have spread thence by radiating towards the

south. The more they advance towards the south, the more
scattered are they. We have seen that in the summer innu-

merable birds collect in the polar countries ; they meet there

from all parts of the w^orld. In the autumn they separate

again to fly away in all directions. What is done in a few

months by the birds with their light wings, the plants took

centuries and thousands of years to accomplish. Every plant

executes a slow and continuous migration. These migrations,

the starting-point of which is in the distant past, are recorded in

the rocks; and the interweaving of the carpets of flowers which
adorn our present creation retraces them for us in its turn.

For the vegetation of the present day is closely connected

with that of preceding epochs ; and throughout all these vege-

table creations reigns one thought which not only reveals

itself around us by thousands upon thousands of images, but

strikes us everywhere in the icy regions of the extreme north.

Organic nature may become impoverished there, and even

disappear when a cold mantle of ice extends over the whole

earth : but when the flowers die, the stones speak and relate

the marvels of creation ; they tell us that even in the most dis-

tant countries, and in the remotest })ast, nature was governed

by the same laws and the same harmony as inmiediately

around us.
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X.—On the Existence of distinct Larval and Sexual Forms
in the Gemmiparous Oligochcetous Worms. By E. Ray
Lankester, B.A. Oxon.

In the ' Quarterly Journal of Microscopical Science ' for July

I have described the sexual form of Choitogaster Limnoii,

which differs from the gemmiparous larvae abounding through-

out the year on the Limnceus and Planorhis in the fact that

the number of set£e in each fasciculus is doubled, that there

are sixteen pairs of abdominal fasciculi instead of three or

four to each individual, that gemmiparity is discontinued, and

that a new pair of fasciculi developes between the cephalic and

first abdominal pair of fasciculi, four setse of which on either

side are not uncinated and bifid at the apex, but stunted club-

shaped organs. These I call " genital setee." In studying

the generative organs of No/is serpentina^ wliich swarms in a

very filthy pond on Hampstead Heath, which has furnished me
with LumhriculuSj Limnodrilus (new species), Enchytrceus

(new species), and two other species of No/is ^ I have ob-

served a somewhat similar change and development of " genital

setge," which do not appear to have been known to Carter

(who described the " spermatology " of a species of Na'is in

this Journal in 1858), nor to the late Jules d'Udekem (in his

description of Stylaria) ; nor have they been mentioned by
M. Edouard Clapar^de, to wliom, however, I dare say tliey are

known, since he has studied a species oiNais^ but, I believe, has

not published the description of it among his other invaluable

contributions to this branch of zoology. I therefore conclude

that these modified setee and their position are unrecorded

hitherto.

In Na'is serpentina and other species of Nais, five pairs of

ventrally placed fasciculi succeed to the mouth, indicating a

pharyngeal region. There are no dorsal seta; in this region.

Immediately after the fifth pair the intestine commences ; that

is to say, the alimentary canal is contracted and its walls are

covered by a layer of coarse cells—the so-called hepatic tunic.

Corresponding to the sixth pair of ventral fasciculi is a pair of

dorsal setaj, thick, short, and awl-shaped in N. serjK'.ntina
;

these continue thenceforward, along the body, with the ven-

tral setee. The bristles of the ventral setee are curved, with a

hooked bifid apex ; two, with a growing third, is the usual

number in a fasciculus. When the generative organs com-
mence their development, the distance between the fourth and
fifth ventral fasciculi enlarges very considerably, and a new
pair of fasciculi makes its appearance, placed a little nearer the

middle line, and therefore closer together, than the other fasci-
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culi. The bristles in these new fasciculi are shorter and
stouter than those of. the normal ventral fasciculi, and arc not

bifid at the aj)ex ; they are three in number in each fasci-

culus, rarely four. At the same time tliat these make their

appearance, the normal ventral fasciculi acquire another bristle

in each, niakini:; thus three, with a growing fourth, or even
four complete, instead of two and three. The genital setm

which thus develope in the new genital segment are placed

close to the orifices of the male generative glands, the duct

connected with them being simple and unciliated. In front

of the fourth pair of ventral fasciculi are two orifices corre-

sponding well in position with the genital setse and their ori-

fices ; and these open into very large sacs, containing flat

rhombic crystals and curiously coiled fibrous whisps and sper-

matozoa—the seminal receptacles. The clitellus, which, as

all know who have studied the Oligochata, is the most ob-

structive institution on account of its opacity, extends from

the fourth to the seventh fasciculus (not comiting the genital

fasciculus in the numbering).

I do not wish now to give a detailed account of the genera-

tive organs of Na'is^ which I hope shortly to publish else-

where ; but I desire to call attention to this development of a

neio segment between the larval fourth and -fifth fascicular

segments, and provided with fasciculi carrying a special form

of genital seta. For the greater part of the year these Avorms,

like Cha^togaster^ reproduce gemmiparously under a certain

well-known form ; suddenly gemmiparity ceases, and a new
development, of which there was no previous indication, takes

place: a new segment, a new integral factor of the worm,
makes its appearance with a new form of setre ; the seta; in

the normal fasciculi also increase in number. This is not the

mere growth of generative organs occurring in due order of

development, but is really more strictly com])arable to cases of

metamorphosis, the gcmmiparous form being a larva, as the

agamogenetic Cecidomyia is a larva, and the sexual form the

perfect or imaginal condition. Very few of the immense num-
bers of gemmiparously produced Na'ides or C/iwtogastres ever

proceed to ac(|uire the perfect form,— C/io'toga.ster Limmvi
only in October apparently, Nais serpentina in June, but per-

ha])s also at other seasons.

There is, as for as I know, nothing described comparable

to this development of a new segment and of genital seta; in

the other Oligocha^ta ; but, on inquiry, indications of it may
hereafter be found. The seta3 in the region of the clitellus in

Lininodri///Sj in Tidiifc.Vy in C/iftllioj and others remain

normal, or drop out and arc not replaced.
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Among PolychaBtous Cheetopoda the Syllidse present very

remarkable differences between the gemmiparous and sexually

reproducing conditions, to which the cases here described

make a small approach.

Chcetogaster Limncei. Nais serjjentina.

a. Normal uncinate setfe ; b, genital setfe.

XI.

—

On the Early Stages in the Develojmieyit of Pliyllodoce

maculata, Johnston. By W. C. M'Intosh, M.t)., F.R.S.E.,

F.L.S.
[Plate VI.]

Professor Sars seems to have been amongst the first to

notice the young of Phyllodoce'^ , although he was unaware of

the group of Annelids to which his young forms belonged.

At the end of his paper on the development of Polynoe cir-

rata^ Linn. [Harmothoe imhricata), he mentions that he had
also found, off" the Norwegian coast, in February and March,
globules composed of irregularly rolled mucous ribands, which
adhered to Zostera marina and Eiicus vesiculosus at the depth

of some feet. These mucous masses with their grass-green

ova in all probability refer to the species hereafter to be de-

scribed. He observed that the young, on their exit from the

egg, had a central circlet of cilia and two kidney-shaped eyes

of a bright-red colour. He does not mention a mouth, but

states that the anus is at the posterior end of the body, and
more visible than in the young of Polynoe. His figure is

somewhat small and indistinct, but it would appear to rcpre-

* Wiegmann's Archiv, 1845, and Ann. Nat. Hist. 1845, vol. xvi. p. 187.
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sent the animal just after it leaves the gelatinous investment
and assumes a more elongated form. Dr. Max Mliller*, in

his description of Sacconereis helgolandica^ refers in a footnote

to a young Phyllodoce from Heligoland, which, however, had
reached a recognizable condition, being furnished with twenty-
six segments, each of which had the characteristic bristles and
other appendages of the feet. Mr. Alex. Agassizf lately added
still further to our infonnation on the subject by his remarks
on the development of Phyllodoce inacidata, Oersted, his de-

scription commencing at an earlier period than that referred to

by Dr. Max Miiller in his form,—viz. on the appearance of the

tentacles, but before the advent of the bristles.

On the 15th of May various examples of the adult Annelids,
loaded with ova and spermatozoa, were received from St. An-
drew's ; and each very soon deposited the green spawn on the

sides of the vessel in a somewhat bulky, transparent, gelatinous

mass, and discharged at the same time a copious cloud of

spermatozoa. On deposition, the ova (PI. VI. fig. 1) are of a

fine grass-green colour, minutely granular, with a clear spot

and a single thin investment. The bodies of the spermatozoa
are shaped somewhat like a nine-pin, with a small rounded
head, towards which the body tapers anteriorly, and with a
blunt posterior extremity which gives origin to the long fila-

ment or tail (fig. 2).

To take for instance the ova deposited about 7 a.m. on the

18th, it is found at 9 A.M. that the yelk is separated into two
masses (fig. 3), and moreover that, when moderate pressure is

maintained for a time, a further division into four occurs

(fig. 4) , and in a few hours after all are found in the mulberry-
stage. Next day the exterior of the ovum becomes distinctly

ciliated, though the action is feeble and the organs short

(fig. 5). There is no extrusion out of an egg-capsule in this

case, the thin investment of the yelk being the only covering.

The body is nearly round, and at first sight seems to be co-

vered with cilia ; but a brief examination in various positions

shows that these organs are arranged thus :—A belt of cilia

entirely suiTOunds the body, a long brush springs from a point

a little behind the anterior border, and a shorter tuft of scarcely

projecting cilia marks the large aperture in the posterior region.

The cilia of tlic ring gradually increase in length and power;
so that swarms of the young leave tlie gelatinous mass and con-

gregate on the bottom of the vessel like a green powder. On the

third day they have become much more lively, and two eyes also

a])pear (fig. 6). When, in this stage, the animal is viewed from

* Archiv fiir Anat. 1855, p. 17.

t Ann. Nat. Hist. ser. 3. vol. xix. p. 249, 1867.
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the anterior end or snout (fig. 7), it is found to be surrounded
by a ring of cilia, and to have the digestive tract clearly de-

fined as a more opaque central mass, the eyes, in this position,

being placed outside the latter. Next day their powers of

progression have still further increased, and they course

throughout the vessel like a swarm of dancing particles. In-

stead of being nearly circular, the body is now more elongated

(fig. 8), the anterior end being blunter and rounder, the poste-

rior somewhat more tapered. A distinct constriction marks
the seat of the ciliated belt. When viewed from the front, the

rounded anterior end presents the appearance shown in fig. 9,

the very great length of the cilia being in sti'ong contrast Avith

the drawing of the same aspect at an earlier period. The body
is cellulo-granular, opaque in the centi-e, more translucent at

the edges, and, when crushed, resolves itself into nucleated

cells and granules (fig. 10). The anterior brush of cilia is

placed at some distance behind the anterior end, apparently

on the same surface as the large ciliated aperture, and hence
is not well seen unless the animal is tm'ued round on one side,

as in fig. 11. The anterior region of the digestive canal is

richly ciliated, and under favom-able pressure becomes everted

(fig. 12), but by what aperture (natural or artificial) I have
not yet been able to determine with precision.

During the subsequent days, the body becomes more elon-

gated, the cutaneous tissues are differentiated, and the diges-

tive tract especially assumes a definite shape. Coarser granules
and granular cells mark the latter under pressure ; and it is

also distinguished from the paler body-wall by its deep-green
hue and the distinct contractions of its muscular investment.

The animal now feeds, and the intestinal canal holds numerous
granules and sand-particles. The large aperture towards the

posterior end is surrounded by a strong belt of circular

fibres. The anterior part of the body is still bluntly rounded

;

and the eyes are situated about midway between the tip and
the ciliated ring. The cilia of the latter have much increased

in length, so that under a powerful lens the animal somewhat
resembles a winged wedge.

At the end of a fortnight they all showed a tendency to

perish without further differentiation of textm^es ; so that for

the present the inquiry had to be relinquished.

Mr. Alex. Agassiz* makes a remark in regard to his form,

the youngest of which was much older than the most advanced
just described, which does not seem to coincide with my ob-

servations ; for, in describing its structure, he says, " There is

as yet no exterior communication from the digestive cavity,
* Loc. cit.
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which is simply blocked out, occupying little more than two-
thirds of the space in front of the vibratile ring and of the

large shield extending behind it: when seen in profile (fig. 47,
upper figure) , the cavity is somewhat retort-shaped, and occu-
pies mainly the dorsal portion of the embryo." In the much
younger animals examined by me, the large aperture behind
the ciliated ring is very conspicuous, and assumes various

shapes in regard to contraction and dilatation. From the

posterior border of this opening a series of short cilia proceed
towards the tip of the body; but, as their distribution is

limited, they are not very evident in all ^^ews. No aperture

Avas seen at the posterior termination of the body, neither was
any made out at the anterior ciliated tuft. This large aper-

tiu-e behind the ciliated ring (supposed by Prof. Sars to be the

anus) would therefore appear to be the mouth—an interpreta-

tion in accordance with what is found in other young Annelids,

such as Polynoe. The ciliated ring is a very common arrange-

ment in the Annelidan young, the homologue thereof appear-

ing even in the Xemerteans, for instance, in the temporary
tufts of long cilia on the snout (in front of the mouth) of the

developing Cephalothrix JiUformis. The Xemertean young-

are ciliated all over—a distinction between them and the Anne-
lids, however, that has exceptions. A. Krohn and A. Schnei-

der*, for example, describe a young bristled form from the

Mediterranean, entirely covered with cilia in the early stage.

EXPLANATION OF PLATE VI.

JFT^. 1. Newly deposited ovum of Phyllodoce macuJata, Johnst., surrounded
bv spermatozoa, X 350 diameters.

Fig, 2. Spermatozoa of the same species, drawn under a power of 700
diameters.

Fig. 3. The ovum, with the yelk separated into two divisions, X 350 diams.

Fig. 4. The same, separated into four divisions, x 350 diams.

FS,g. 5, Rounded embryo shortly after the appearance of the cilia, X
350 diams.

Fig. 6. Embryo somewhat older, and having two eyes, and longer oral

and lateral tufts of cilia (the latter of course arising from the

ciliated ring under pressure), X 350 diams.

Fig. 7. A younger embrt'O than the foregoing, viewed from the anterior

end, and slightly compressed. The digestive chamber is clearly

mapped out.

Fig. 8. Embryo about five days old, seen from above, almost in its normal
state as regards pressure, x 350 diams.

Fig. 9. The same, \-iewed from the anterior end, uncompressed, X 350
diams.

Fig. 10. Elements of compressed and disintegrated animal, X about
700 diams.

• Archiv fiir Anat. 1867. p. 498, Taf. 13. I 1 .t 2.
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Fig. 11. Embryo of the same age as fig. 8, turned round and much com-
pressed, so as to exhibit the anterior whip of cilia and the large

aperture behind the vibratile ring, X 350 diams.

Fig. 12. One of the same age, in which compression has forced out the

ciliated proboscis, x 350 diams.

XII.

—

Descriptions ofjive new Species of Birds from Queens-

land, Australia ; and a new Humming-bird from the Ba-
hamas. By John Gould, F.E.S. &c.

Eopsaltria leucura, Gould, n. sp.

Forehead, lores, and a line nearly surrounding the eye and
the ear-coverts black ; head and upper surface dark leaden

grey, fringed posteriorly with greyish white ; wings blackish

brown, darkest on the shoulders ; upper tail-coverts black

;

two centre tail-feathers black ; the next on each side black,

with a stripe of white on the basal part of the shaft and outer

web ; the remaining four on each side white at the base, and
black for the remainder of their length ; all the under surface

and the under tail-coverts white, with the exception of a broad

band of pale grey across the breast ; bill and feet black.

Total length %\ inches, bill -j-§-, wing 3j, tail 3, tarsi 1.

Habitat. The Cape-York district.

Remark. This is the largest species of the genus yet dis-

covered ; it is somewhat allied to the Eojysaltria leucogaster of

Western Australia, but is distinguished from that and every

other known species by the white at the basal portion of the

lateral tail-feathers.

I have for a long time entertained a belief that there is yet

another undescribed species of Eopsaltria inhabiting Queens-
land and the eastern portion of New South Wales—in other

words, or to make the matter more clear, that there are three

yellow-bellied species resident in the southern and eastern

portions of Australia. If this opinion be correct, I have com-
mitted the error of figuring the undescribed one in my folio

work on the birds of that country under the erroneous specific

appellation of australis.

The three species may be thus defined :

—

Eopsaltria australis.

Crown of the head, nape, and ear-coverts grey ; rump dull

wax-yellow ; chin greyish white ; under surface bright yellow.

Syn. Muscicapa mistralis, Lath. Ind. Orn. Suppl. p. li.

Southc7-n Motacilla, Motacilla australis, White's Journ. pi. at

p. 289.
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Eopsaltria chrysorrhos^ Gould, n. sp.

This bird is rather larger than E. australis, and is siinihir

in colour, excej)t tliat the rump as well as the breast is of a
beautiful jonquil-yellow.

Habitat. The eastern part of New Soutli Wales and the
southern portion of Queensland. The validity of this species
depends upon whetlier the two sexes are alike in having the
rump of a jonquil-yellow, and on the male and female of E.
australis having the same part dull wax-yellow.

Syn. Eojjsaltria austrulis, Gould, Birds of Australia, vol. iii. pi. 11.

Eopsaltria magnirostrisj Ramsay.

Like the last in colour, but having a conspicuously larger
bill and shorter wings.

Habitat. Rockingham Bay, Queensland.

Ptilotis Cocherelli^ Gould, n. sp.

Male. Fore part of the head grey, merging into the brown
of the upper surface, which has a mottled appearance, owing
to each feather being of a darker hue in the centre ; lesser

wing-coverts dark brown, Avitli a spot of dull Avhite at the tip

of each, forming a spotted band across the shoulder
;
greater

coverts and primaries dark brown margined with wax-yellow;
tail broAvn, the lateral feathers margined externally at the
base Avitli wax-yellow ; ear-coverts silvery, with a fcAv of the
anterior featliers pale yellow, and a posterior tuft of rich

gamboge-yellow ; throat and breast clothed Avith narrow lan-
ceolate white feathers, a fcAv on the sides of the chest tinged
with deep yellow ; abdomen dull greyish white, changing to

a creamy tint towards tlie vent ; bill black ; feet horn-colour.
Female. In colouring differs only in the spots at the tips of

the lesser wing-coverts being nearly obsolete, but, as is the

case witli many other species of the family, is niucli smaller
than the male, as will be seen by the following admeasure-
ments :

—

Male. Total length 5 inches, bill 1, wing 3^, tail 2^, tarsi J.
Female. „ 4 „ „ | „ 2f „ 2h „ f

Habitat. The little-explored districts of the Cape-York
peninsula, where it was shot by Mr. Cockcrell, after whom I

have named it.

Remark. Although I have placed this beautiful new species

in the genus Ptilotis, I am by no means certain that I am
correct in so doing ; for the bird possesses characters which
ally it to at least three genera, namely, Stigmatops. Meliphaqa.
Ann. & Mag. X. Hist. ScY. 4. Vol. iy. 9
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and Ptilotisy while it also possesses characters peculiar to itself

of almost sufficient importance to demand a distinct generic

appellation. It somewhat resembles in its colouring the Fti-

lotis polygramma of Mr. G. E,. Gray {vide Proc. Zool. Soc.

1861, pp. 429, 434).

Sittella striata^ Gould, n. sp.

Male. The whole of the head, neck, throat, and breast black
;

all the upper sui'face pale-brown, with a blackish-brown stripe

down the centre of each feather ; under surface striated in a

similar manner, but the streaks are narrower, not so dark, and
the edges of the feathers are also lighter, and on the centre of

the abdomen are nearly pure white
;
primaries black, with a

large spot of white near their base, and faintly tipped with

brown ; secondaries dark brown margined with pale brown

;

upper tail-coverts white ; under tail-coverts white, with a
large tear-shaped spot of dark brown in the centre of each

;

tail black, the lateral feathers tipped with white, increasing in

extent as the feathers recede from the centre ; circle round the

eye, base of the bill, and the legs and feet yellow ; tip of the

bill black.

Total length 4 inches, bill f , wing 3, tail 1\^ tarsi |.

Female, Differs in having the crown and nape only black,

and in the striation of the under surface extending from the

bill to the vent.

Habitat, The Cape-York peninsula.

Remark, So far as I am aware, no member of this genus
has been found out of Australia; but one or other of the many
species known are distributed over all parts of that great

country.

The nearest ally of the bird above described is the Sittella

leucocephala of the Moreton-Bay district, to the north of which
country nature has completely rung the changes by colouring

the head and neck of the present bird black, instead of white,

as in the species mentioned. The sexes of this new species

are very different, the female (or what is supposed to be an
example of that sex) having the crown of the head only black,

while the upper and under surface is streaked as in the male.

Gallinula rujicrissa, Gould, n. sp.

Head, all the upper surface, wings, and tail brownish olive

;

sides of the face, neck, breast, and under surface deep olive-

grey ; lower part of the flanks, vent, and under tail-coverts

pale rusty red ; bill greenish yellow, with a mark of red on the

base of the culmen ; legs and feet greenish yellow.
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Total length 10 inches, bill If, wing 6, tail 2^, tarsi 2^,
bare space above tlie tarsal joint 1|, middle toe and nail 2^.

Habitat. Cape River, Queensland.

Remark. This bird appears to be most nearly allied to the
OalUnula olivacea of Meyen [vide Nov. Acta, 1834, p. 109^
tab. 20) ; but tliat species is of larger size, and has legs still

more disproportionate to the size of its body. The white-

breasted Indian GalUnule [G. 2)hoenicura of Pennant) and tlie

OalJinula akool of the same country are, in my opinion, also

nearly allied to it.

Prof. Reichenbach has instituted the genus Amaurornis for

the reception of Gallinula olivacea, with which the late Prince

Bonaparte associates the G. femoralis of Tschudi. It is for

ornithologists to decide upon the propriety of this subdivision.

Family Trochilidae.

Having lately received, through the kindness of His Excel-
lency Sir James Walker, Governor of the Bahama Islands,

four specimens of a Humming-bird, of which for the last

twenty years I have been anxious to procui-e examples, I feel

convinced that, as I had for some time supposed from a

conversation I had with the late Dr. Bryant, two species of

this lovely family of birds inhabit those islands ; and this

conviction is strengthened by the circumstance that when in

England, just prior to his lamented death, he informed me
that the humming-bird of the southern islands was sup}x>sed

to be distinct from that killed in the neighbourhood of

Nassau. He at the same time promised that I should have
any examples that he could spare from his collection—a pro-

mise which has been partly performed either by Mrs. Bryant
or her husband's executors sending me, througli Mr. G. N.
Lawrence, of NewYork, a male, which I find is different from
those sent me by Sir James Walker. As the birds killed

round Nassau are identical with the ty\>Q. of the genus Doricha
{D. Evelyme), which is still in the Loddigesian collection, the

southern bird requires a specific appellation ; and it would
have given me great pleasure to name it after its discoverer,

had not another species of the same section of the Trochilidaj

been named BryantcB by Mr. Lawrence.
The new bird, which is probably from Long Island, pos-

sesses some peculiarly interesting specific characters. I say
from Long Island, because, on reference to the chart con-

sulted by Dr. Bryant and myself during his last visit to my
house, I find that is the locality marked as being the place in

which he procured some of his specimens.

In size the new species, which I propose to call Doricha
9*
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lyrura^ is about the same as D. Evelynce ; but the tail is dis-

tinctly forked, and its outer feathers are much longer,narrower,

and outcurved at the apex, while the remainder regularly

graduate towards the two central ones, which are very short.

When the tail is raised and the feathers partially spread, they

assume a lyre-like appearance, and hence the specific appella-

tion. Not wishing to depend upon my own judgment alone,

I submitted this bird to the inspection of Mr. Salvin, who,
after a careful examination, came to the same conclusion as

myself, that the bird is distinct, and that the form of the fea-

thers just described is the natural one. All my Nassau speci-

mens, as well as others I have seen from that district, have
the beautiful luminous lilaceous feathers confined to the throat,

while in the specimen sent to me through Mr. Lawrence, the

whole face is luminous, the metallic lilaceous colour extend-

ing across the forehead.

Boricha lyrura^ Gould, n. sp.

Forehead, throat, and breast beautiful shining lilac bordered

with blue, the two colours blending at their juncture ; imme-
diately below the gorget a band of greyish white, remainder
of the abdomen bronzy brown ; axilla3 rusty red ; wings pur-

plish brown ; upper surface golden green ; the narrow outer

tail-feather on each side black, the two next black on the

outer web, chestnut-red on the inner one, the next blackish

brown with green reflections ; the two middle ones green.

Total length 3f inches, bill -j^g-, wing 1^, tail If.

XIII.

—

On the Depths of the Sea. By Prof. Wyville Thom-
son, LL.D., F.R.S.*

In the year 1864, and in succeeding years, G. 0. Sars, a dis-

tinguished son of the veteran and very distinguished Professor

of Zoology in the University of Christian ia, was employed as

a Commissioner of Fisheries in the service of the Swedish
Government ; and in his official capacity he had an opportu-

nity of dredging in deep water (300 fathoms) off the Lofoden
Islands, within the arctic circle. Instead of finding the bottom

of the sea barren at these great depths, as many circumstances

had led many of our most able naturalists to anticipate, he
brought up a multitude of animal forms, all of them of the

* Communicated by the author, being the substance of a lecture deli-

vered, on the 10th of April, 1869, in the theatre of the Royal Dublin
Society.
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highest interest both from their biological and their geological

relations ; and many were new to science.

One animal form, of which about seventy specimens were

foimd, Avas of surpassing interest. It was a " Crinoid "—

a

stalked starfish, with a delicate thread-like stem three or four

inches long, and a head
at first sight very closely

resembling that of the

pentacrinoid larval stage

of a feather-star which is

common in deep water off

the Norwegian coast. A
careful examination, how-
ever, showed that the

crinoid was mature, and
that it belonged to a to-

tally distinct family of the

order, hitherto onlyknown
fossil, and supposed to be
almost entirely confined to

the Mesozoic series of

beds. This family is called

the Apiocrinidse, from the

characteristic genus Apio-
rrimiSj of which the spe-

cies best known in this

country is the " pear-

encrinite," which was got

in great abundance in a

bed of Great Oolite ex-

posed in cutting the tun-

nel through Box Hill.

The group seems to have
attained its maximum
during the period of the

deposition of the oolitic

beds in the European
area. It is not repre-

sented in the earlier for-

mations ; but we find

handsome well-developed

species belonging to several genera in the Jurassic beds on
the Continent. In the loAver beds of the chalk there are two
or three somewhat obscure forms ; while in the white chalk
the family, so far as we know, is represented by a single species

of a single genus, Bourgueticrmus elh'pticus, in which the head

n
Rhizocrinus lofotensis (Sara).

(Four times the natural size.)
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and arms are greatly reduced in size and development, the

stem is much branched, and its joints are indefinitely and
irregularly multiplied, which shows, in fact, all those pecu-

liarities which we are accustomed to associate with compara-

tive degradation in the animal scale. In the Tertiary forma-

tions there are only some obscure traces of one or two small

forms of the group. Rhizocrinus lofotensis of Sars stands

in nearly the same relation to the Bourgueticrinus of the

English Chalk as Bourgueticrinus to the Apiocrinites and
Millericrinites of the Oolite. It is much smaller ; the stem
is even larger in proportion to the cup and special organs

of nutrition ; and here alone among known Crinoids we meet
with a character which would indicate marked degradation

—

an irregularity in the number of the arms, of which there are

sometimes four, sometimes five, and sometimes even six. It

looks like a Bourgueticrinus which had been going to the bad
for a million of ages, and was somehow getting worsted in the
" struggle for life."

Rhizocrinus seems to be very generally distributed : Dr.

Carpenter and I dredged it last summer ofi' the north of Scot-

land; and about the same time Count Pourtales, who was
investigating the opposite border of the Gulf-stream in con-

nexion with the American Coast Survey, found it ofi" the reefs

of Florida.

Two living stalked Crinoids are well known as Inhabiting

deep water in the sea of the Antilles, and apparently some
other localities in the Indian and Australian seas ; but they
belong to a parallel family, which has come down continuously,

usually represented by only a few species, from the period of

the deposition of the English Lias. The remarkable point is

the discovery of a representative, living at great depths in

modern seas, of a family which had dwindled away and appa-
rently become almost extinct before the formation of the older

Tertiaries. No discovery in natural science so suggestive as

that of the younger Sars had been made for many long years
;

it set many of us pondering on the distribution and conditions

of life in the depths of the sea.

The questions involved are very complicated. The late

Prof. Edward Forbes was the great authority on the distribu-

tion of marine life ; he and his friend tlie late Dr. Robert Ball

initiated the use of the dredge ; and Forbes defined certain

zones of depth which he held to be inhabited by special and
characteristic groups of animals. The last of these was the

abyssal or deep-sea zone ; and he supposed that in this zone,

wliich extended downwards from the 100-fathom line, life

gradually became more and more scarce, till, at a depth of
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about 300 fathoms, it altogether ceased. Forbcs's experience
was much wider than that of any other naturalist of his time

;

the practical difficulties in the way of testing his conclusions

were great, and they were accepted generally by naturalists

without question. There was, besides, a popular impression
that the conditions a mile beneath the surface of the sea must
be so very peculiar as to make it difficult to conceive that ani-

mals, more or less nearly related to forms inhabiting the upper
world, coidd exist there ; accordingly no attempt was made to

dredge at great depths, except on the Scandinavian coast

;

and the results of the scattered observations made there have
only appeared within the last few years. Except in one or

two cases Avhich never became very generally knoAvn, all the

few creatures which came up to protest against Forbes's theory

came clinging to sounding-lines, and were valueless for abso-

lute proof, as their mode of capture constantly involved the

question, which at that time we were unable to answer, whe-
ther there might not be pelagic forms of the groups to which
they belonged.

In the year 1860, H.M.S. ^ Bulldog' sounded over the At-
lantic plateau ; and shortly after her return, Dr. Wallich, the

surgeon-natm*alist who accompanied her, published a warm
and able defence of the bottom of the sea as an inhabited re-

gion. The evidence of the existence of highly organized

forms at great depths was not even yet, however, quite con-

clusive, as it still depended on starfishes clinging to lead-lines

;

and although, from want of data, the subject was little dis-

cussed, the feeling of naturalists seemed still to be in favour

of Forbes's " zero of animal life."

The Cruise of the ' Lightning.''—About the time of Sars's

explorations in Lofoden, my friend Dr. Carpenter and I

were engaged in some investigations which, made the dis-

covery of Rhizocrinus especially interesting to us ; and we
talked over, again and again, the curious questions, both
geological and biological, which Sars's dredgings suggested.

We finally arranged that I should write a letter to Dr. Car-
penter, who was then Vice-President of the Royal Society,

sketching out what I conceived to be a promising line of

inquiry, indicating generally the results which I anticipated,

and urging him to endeavour to induce the Council of the

Royal Society to apply to the Admiralty for a vessel fitted

with dredging-gear, that, among other questions, tlic question

of deep-sea life might, if possible, be settled definitely, by
bringing up a quantity of the bottom, with its inhabitants, if

there were any, along with it. The Council of the Royal
Society acceded to Dr. Carpenter's request; and the Admiralty
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most liberally placed the surveying gunboat ' Lightning ' at

their disposal, under the able and genial command of Staff

Commander May. On the 11th of August last, Dr. Carpenter

and I left Stornoway, and steamed northwards towards the

Faroe Islands. We had shocking weather; indeed during

the whole of the cruise, which lasted nearly six weeks, we
could only use the dredge on nine days, and only on four in

deep water. We dredged a little on the Faroe banks, with

small results, and on the 17th of August we reached Thors-

haven, the capital of the Faroe Islands. We spent several

days exploring the fjords of that hospitable but hazy land,

where it seems never to be afternoon, but always grey misty

morning or night. On the 26th we left Thorshaven, and were

driven by dirty weather to the south-eastward. This was

perhaps fortunate ; for it forced us to examine more carefully

than we might otherwise have done the " cold area," to be

mentioned hereafter, where the bottom was of stones and coarse

sand, where the thermometer registered a minimum of 32° F.,

and where the fauna consisted of a meagre sprinkling of boreal

and arctic forms. On the 4th of September we dredged in

530 fathoms, the thermometers registering a minimum of

47°"5 F., and brought up a mass of fine, grey, slimy mud,

technically called "ooze," but which I shall now call "chalk-

mud." We traced the area having this high temperatm-e,

which we may call the " gulf-stream area," southwards and

westwards, in a line between the plateau of the Faroes and

the north coast of Scotland ; and Dr. Carpenter afterwards fol-

lowed it as far north as lat. 61°. It is to this area and its

geological and biological relations that I wish specially to

direct your attention.

Chalk-imid and Chalk.—During the last twenty or thirty

years, very great improvements have been made in sounding-

apparatus, so that depths can now, as a general rule, be ascer-

tained with a tolerable amount of precision. By two or three

very ingenious contrivances, cupfuls or little bucketfuls of the

bottom may be brought up by the sounding-line : one of these,

contrived by Lieut. Fitzgerald, E.N., which we used in the

' Lightning,' is exceedingly clever ; I never knew it to fail.

The laying of the cable directed special attention to the sound-

ing of the North Atlantic ; and in 1857 Capt. Dayman, and in

1860 Sir Leopold M'Clintock accompanied by Dr.Wallich, and

afterwards several others, sounded the area, and brought home

what specimens of the bottom they could procure. The result

of the sounding was the definition of the great telegraph pla-

teau, stretching from Valentia nearly to Newfoundland, with

an average depth of 2000 fathoms, with greatly deeper depths
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extending southwards towards the Azores. The result of the

examination of the soundings was that the bottom in all cases

consisted of a fine calcareous mud, of countless myriads of the
shells of a E-hizopod, Globif/erina, and of some very peculiar

bodies, which have been called Coccoliths and Coccospheres.

In the meantime, naturalists were examining the microscopic

structui-e of the white chalk ; and they found it to consist of

fine calcareous particles, GJohigerince and other Foraminifera,

and Coccoliths and Coccospheres. The structure of the chalk
was, in fact, identical with that of the chalk-mud of the At-
lantic. One might have thought that these deep-sea soundings
should have settled the question of the existence of life in the

depths of the ocean ; but they were all open to the objection

that the Glohigerince and other organisms could not be shown
to be absolutely living, and it was conceivable that they might
have lived nearer the surface, and have sunk to the bottom
after death.

All over the "warm area," om" dredge brought up little else

than the GIoMgerina-mnd—not now, however, pure. The
dredge brought up about a hundredweight at a haul. On one
occasion, a little way to the south of the Faroes, it brought
up, mixed with tlie mud, about forty sponges, living, with the

delicate and exquisitely formed spicules suspended in the

transparent sarcode. Most of these sponges had long and
venerable beards of flint, spreading in all directions through
the chalk-mud. These beards brought up, entangled in them,
small clams, starfishes, and minute crustaceans ; and among
the mud were scattered the shells of the beautiful and well-

known Pteropods of the Gulf-stream.

There can be no doubt whatever, indeed it is admitted by
all microscopists, that chalk is now being foi-med in the depths

of the Atlantic
; but an idea which suggested itself to us even

before w^e proposed our cruise has now ripened into a convic-

tion, that it is not only chalk which is being formed, but the

Chalk—the chalk of the Cretaceous period. There is one
abyss in the Atlantic in which the Himalaya ^Mountains might
lie with the waves rolling over them unbroken ; and there is

no direct evidence that oscillations have taken place in the

north of Europe or in North America since the deposition of

the earlier Tertiaries, beyond 1500 feet ; in fact there is a

very sti-ong presumption that the main features of the contour

of the crust of the earth have altered but little since the com-
mencement of the Mesozoic period, and that the great depres-

sions, the Atlantic, the Pacific, and the Antarctic Oceans, are

due to causes which acted even before that very remote epoch.

There have been constant minor oscillations ; but the beds
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formed during the periods of depression, and now exposed by
an upheaval of this minor character, are all comparatively

local and shallow-water beds, as shown by the nature and
the richness of their faunae. To put this in another form

:

there is no reason to suppose that either the physical or the

biological conditions of two-thirds of the ocean have been

affected by the oscillations which produced the varying distri-

bution of the sea and land and the local modifications and
migrations of faunse during the Tertiary period. No doubt

the temperature of the different portions of the deep sea has

altered again and again, owing to geographical changes in-

fluencing the distribution of the minor currents and the branches

of the great currents ; and it is to the accumulation of these

slight changes through countless ages that we must look as

the cause of the gradual modification of the fauna of the chalk,

of the extinction of some animal groups, and the greater deve-

lopment of others. A bit of the edge of the Cretaceous forma-

tion has been tilted up, to form the white cliffs of Albion and
the chalk-beds of France ; but the great mass of the formation

maintains nearly the same character, and is now entombing
the same group of organisms, among the Philippines, off the

coast of Spain, in the seas of Japan, near the coast of Massa-
chusetts, off the Faroes, and to the extreme Lofoden Islands.

I imagine that this is one of the great formations—one of the

corner-stones in the building of the earth, formed slowly in

vast areas of subsidence, which will only make its appearance

in mass along with a complete change in the distribution of

land and sea, and which may be expected in some places to

resist denudation, and to stand like the mountain-limestone,

as one of the odd pages of a future geological record. Some
great peculiarities in the distribution of the Miocene land flora

have led to the idea that one of these minor oscillations may
have depressed the " telegraph plateau " during later Tertiary

times. It may be so, though I think the evidence is very

unsatisfactory ; but it is by no means necessary that every

part of the present cretaceous basin should have been sea

throughout ; whenever it was sea, however, it was continuous

in space with a sea which had been continuous in time (pro-

bably, at all events, from the commencement of the Jurassic

period) , and was peopled from that sea. If these views prove

correct, they must modify considerably our interpretation of

geological history.

Chalk-flints.—There is one point in the structure and com-
position of the white chalk which distinguishes it, in the most
marked way, from the modern deposits of the Atlantic. Modern
soundings and dredgings from all depths are full of delicate sili-
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ceous organisms of the most varied and beautiful forms—shields

of diatoms, spicules of sponges, and the wonderful netted skele-

tons of the Polycystina. The soft ealcareous mud is the home
of multitudes of exquisitely formed glassy and other siliceous

sponges ; the chalk, on the other hand, may be said to contain

no disseminated silica whatever. When chalk is dissolved in

acid, a few grains or crystalline fragments of silica remain
;

but these are apparently all of inorganic origin—fragments of

mineral matter. Instead, however, of disseminated siliceous

organisms, we have, in the chalk, bands and lines of flints

—

lumps of amorphous silica, which seem to have filled up and
taken the shape of any cavities already existing in the beds.

Many of these flints are apparently quite shapeless ; but many
of them (such as the so-called " paramoudras " of the Antrim
chalk) have more or less distinctly the form of large cup-like

sponges. Often the shell of a sea-urchin forms the mould of

a flint, which fills it entirely, reproducing in relief on its ex-

ternal surface every suture and perforation of the inner surface

of the shell. The conclusion seems to be irresistible, that in

some way which we do not as yet thoroughly understand, but

to which some late observations of the Master of the Mint
seem to promise a clue, the organic silica, if I may use the

expression, is dissolved out of the calcareous matrix ; the so-

lution percolates into and through the cavities, the water being

gradually drained from the silica, which is in the colloid state,

by the walls of the cavities acting as porous media, till, on the

water being nearly or entirely removed, the silica " sets " into

flint. In the white chalk of England there is an exceedingly

beautiful group of fossils, called Ventriculites, which have
greatly puzzled paleontologists. They have usually the form
of graceful vases, tubes, or funnels, variously ridged or grooved

or otherwise ornamented on the surface, frequently expanded
above into a cup-like lip, and continued below into a bundle

of fibrous roots. The minute structure of these bodies shows
an extremely delicate tracery of fine tubes, sometimes empty,

sometimes filled with loose calcareous matter dyed with per-

oxide of iron. We have been in the habit of regarding the

Ventriculites as an extinct group, specially characteristic of the

chalk ; but, after examining several species, and studying

carefully Mr. Toulmin Smith's excellent observations on their

structure, I now thoroughly believe that they were siliceous

sponges, nearly allied to, if not identical with, the recent

order Porifera vitrea, and that the silica of their spicules

was removed, and went to add to the jelly-like material of the

flints, leaving the moulds only in the chalk. Ventriculites are

not extremely common in the white chalk, nor are they very
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large ; and, so far from being extinct, my belief is that the

group has attained probably a much higher development in

our times—that while the pear-encrinites have been losing

ground, the Ventriculites have been gaining it. One haul of

our dredge in the soft, warm, oozy chalk-mud off the north of

Scotland brought
up from a depth of

500 fathoms up-
wards of forty spe-

cimens of vitreous

sponges. Many of

these were new to

science, and some
of them resembled
closely the beautiful

Venus's Flower-
basket of the Phi-
lippines, while
among them were
probably two spe-

cies of Hyalonema,
the strange glass-

rope sponge of Ja-
pan. Four speci-

mens of this won-
derful new form of

vitreous sponge,

which I exhibit (see

woodcut, fig.2),were
brought up in this

haul. They were
loaded with their

glairy sarcode, and
had evidently been
buried in the ooze
nearly to the lip.

When one looks at

the exquisite sym-
metry of these or-

ganisms, one almost
wonders at the reck-

Holtenia Carpenteri (Wy. T.).

(Half the natural size.)

lessness of beauty which produces such structures to live and
die, for ever invisible, in the mud and darkness of the abysses
of the sea.

^
I dedicate with great pleasure, the new genus

to which this sponge must be referred to our kind and hospi-
table friend, His Excellency M. Holten, the Governor of the
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Faroe Islands, who showed the greatest interest in the success
of our expedition, and on the verge of whose dominions it was
found. I dedicate the species to my distinguished colleague,

Dr. Carpenter. The mud was entirely filled with the delicate

siliceous root-fibres of the viti'cous sponges, binding it toge-

ther, and traversing it in all directions, like hairs in mortar.
This mud was actually alive ; it stuck together in lumps, as if

there were white of egg mixed with it ; and the glairy mass
proved, under the microscope, to be living sarcode. Prof.

Huxley regards this as a distinct creature, and calls it " Ba-
thybius." I think this requires confirmation. Every fibre

and spicule of each sponge has its own special sheath of sar-

code ; and the glairy matter in the mud may, I think, be
simply a sort of diffused mycelium of the different distinct

sponges. This view accords well, I believe, with the mode of

nutrition of the sponges.

77ie Conditions of the Depths.—Pressure.—The conditions

which might be expected to affect animal life at great

depths in the ocean are pressure, temperature, and the ab-

sence of light, involving apparently the absence of vegetable

food. The conditions of pressure are certainly very pecu-

liar. A man at the depth of a mile would bear upon his body
a weight equal to about ten ordinary goods trains, engines

and all, loaded with pig iron. We are apt to forget, however,

that water is nearly incompressible, and that therefore the sea-

water at the depth of a mile has scarcely an appreciably greater

density than it has at the surface. At the depth of a mile,

under a pressure of 159 atmospheres, sea-water, according to

the formula given by Jamin, is compressed by the -j-^ of its

volume, and at twenty miles, supposing the law of the com-
pressibility of water to continue the same, by only -i- of its

volume ; that is to say, the volume at that depth will be still

f of the volume of the same weight of water at the surface.

Substances, also, permeated and uniformly supported within

and without by the water, are, so far as their physical condi-

tions, freedom of motion, &c., are concerned, in no way affected

by the pressure. We sometimes rise in the morning and find,

from a fall of an inch in the barometer, that we have been

gradually and quietly relieved during the night of half a ton

weight
;
yet we feel it only by a slight lassitude, from its re-

quiring rather more muscular exertion to move our bodies in

the rarer medium. There is no reason to believe that water

contains less air at great depths than at the surface
; it is even

possible, owing to the great compressibility of air, that it may
contain more. As the increase in the density of the water at

the depths at which we dredged was scarcely perceptible, we
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found no inconvenience at all from the pressure, except in one

particular. The strong tarred hemp rope which we used be-

longed to the upper world, and, like all such terrestrial fabrics,

it contained a large quantity of air. Down in the depths every

particle of the air was squeezed out, and the fibres of the hemp
and the tar were crushed together, so that the rope looked and

cut almost like a stick of liquorice. I fear the rope became

rather brittle ; for it snapped once or twice without apparent

cause, and we lost our dredges. This may turn out to be a

serious difficulty in the way of dredging in much greater

depths.

Temperature.—There has been up to the present time a

strange misconception as to the temperature of the ocean—

a

misconception all the more singular as it is a point easy of

aj)proximate determination, and to which a good deal of at-

tention has been directed. In all the leading text-books on

physical geography we have the reiterated statement that at

a certain depth the ocean has a uniform temperature of 39° F.,

that the ocean is, therefore, divided into three regions, bounded

by the two isotherms of 39° F., that north and south of these

lines the mean temperature of the surface is lower than that of

the depths, while in the zone between them it is higher. Had
the sea been fresh, it would have been perfectly intelligible

that the water beyond the influence of currents and of direct

solar heat should have maintained the temperature of its point

of greatest density ; but it has long been well known, from

the experiments of M. Despretz and others, that sea-water

contracts steadily down to its freezing-point, which is about
28° F. when agitated, and as low as 25° F. when perfectly

still.

Though I had often wondered what could be the cause, I

believed in this permanent temperature of the sea thoroughly,

and even suggested the particular course for our cruise, because

it nearly coincided with the isotherm of 40° F., expecting that

we should be able, within a few hundred feet of the surface,

to eliminate the question of heat entirely from our calculations.

To our very great surprise, the thermometers, two of which
were sent down on the lead-line, the day after we left Storno-

way, to a depth of 500 fathoms, registered a minimum tem-
perature of 49°, ten degrees above the " permanent point." We
were at first inclined to mistrust the observation ; but we took

the same temperature at nearly the same spot on our return,

when we were quite prepared to recognize it as the almost

constant temperature of the warm or Gulf-stream area of the

region. Some days later, on leaving Thorshaven and pro-

ceeding south-eastwards, we sounded and took temperatures
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with three registering thermometers, in 510 fathoms, in lat.

60° 45' N. and long. 4° 19' W., when the three thermometers,

whicli were within about 2° of one another, gave a mean result

of 32°'2, almost exactly the freezing-point of fresh water, and
more than 7° helow the " permanent point." Many subsequent
observations enabled us to determine that a cold area, where
the thermometer ranged about 32° F., at a depth of from 400
to 500 fathoms, extended between lat. 60° and 61° N., and
long. 4° 30' and 7° 30' W., and that an area stretched north-

Avestward, westward, and south-westward of this cold area, in

which the thermometer, to the depth of 650 fathoms, was very
permanent at 47*°5 to 49° F. This is an unexpected result,

but it is undoubtedly in the main correct. The soundings

were made with the greatest care and Avith the best instru-

ments, and several thermometers by different makers were
employed on every occasion, eveiy precaution being taken to

avoid error.

Since the Gulf-stream, to which we attribute the warmth of

the warm area, appears to affect the temperature of the sea to

the very bottom, it is easy enough to conceive that the tem-
perature may be permanent over a considerable region at 49°;

but it is not so evident why the temperature of the cold area

should remain permanently two or three degrees above the

freezing-point of salt water. Experiments are yet wanting to

determine the influence of great pressure upon the freezing-

point of water ; but it is possible that the freezing-point may
be the actual limit, and that the Sixes thermometers, which
have large bulbs, register a degree or two too high, imder the

enoi-mous pressure of 100 atmospheres. If this be the case,

the condition of things must be very peculiar. Minute spi-

cules of light fresh ice must be continually forming, and rush-

ing upwards to be melted in the first shell of water whose
temperature is above the freezing-point. The animal inhabi-

tants must live in perpetual winter—a winter not more severe,

however, than that which is bravely borne by the myriads of

Limacinas and Clios which sport in every crack in the ice-

fields of the Arctic Sea.

Nutrition.—The question of the mode of nutrition and life

of animals at these great depths is a veiy singular one. The
practical distinction between plants and animals is that plants

prepare the food of animals by decomposing certain inorganic

substances which animals cannot use as food, and rccombining
their elements into organic compounds upon which animals
can feed. This process, however, is constantly effected under
the influence of light ; there is little or no light in the depths,

and naturally there arc no plants. But the bottom of the sea

is a mass of animal life ; on what do these animals feed ?
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The answer seems to be sufficiently simple : nearly all the
animals (practically all the animals, for the small number of

higher forms feed upon these) belong to one subkingdom, the

Protozoa^ whose distinctive character is that they have no
special organs of nutrition, but that they absorb nourishment
through the whole surface of their jelly-like bodies. Most of

these animals secrete exquisitely formed skeletons, sometimes
of lime, sometimes of silica. There is no doubt that they ex-
tract both of these substances from the sea-water, although
silica often exists there in quantity so small as to elude detec-

tion by chemical tests. All sea-water contains a certain quan-
tity of organic matter in solution. Its sources are obvious.

All rivers contain a large quantity ; every shore is surrounded
by a fringe which averages about a mile in width of olive and
red sea-weeds ; in the middle of the Atlantic there is a marine
meadow, the Sargasso Sea, extending over three millions of
square miles

; the sea is full of animals which are constantly
dying and decaying ; and the water of the Gulf-stream espe-
cially courses round coasts where the supply of organic matter
is enormous. It is therefore quite intelligible that a world of
animals should live in these dark abysses ; but it is a neces-
sary condition that they should chiefly belong to a class capa-
ble of being supported by absorption, through the surface, of
matter in solution, developing but little heat, and incurring a
very small amount of waste by any manifestation of vital ac-

tivity. According to this view, it seems highly probable that
at all periods of the earth's history some form of the Protozoa,
Rhizopods, Sponges, or both, predominated greatly over all

other forms of animal life in the depths of the warmer regions
of the sea—whether spreading, compact, and reef-like, as the
Laurentian and Palaeozoic Eozoon^ or in the form of myriads
of separate organisms, as the Glohigerinoi and Ventriculites of
the chalk. The Phizopods, like the Corals of a shallower
zone, form huge accumulations of carbonate of lime ; and it is

probably to their agency that we must refer most of those
great bands of limestone which have resisted time and change,
and which come in here and there with their rich imbedded
lettering, to mark, like milestones, the progress of the passing
ages.

XIV.— Observations on the Calamites and Asterojphyllites.
By M. Grand'Euey*.

Calamites.—The Calamites were regarded by the older

naturalists as reeds, and owed their name to that sujiposition.

* Translated by W. S. Dallas, F.L.S., from the 'Comptes Rendus
March 22, 1869, tome Ixviii. pp. 705-709.
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M. Brongniart was one of the first to approximate tlicin to tlie

Equisetacea;, guided by the analogy of their most important

external characters.

Dr. Petzholdt, and subsequently M. Richter, thought that

decisive evidence in favour of this approximation was to be
found in the internal structure of these stems ; but the differ-

ences in their observations still left doubts on the subject, and
the question thus remained enveloped in much obscurity.

The investigation that I have made of upright Calamites,

which are very common in the Coal-measures of the Loire,

will, I think, enable me to answer it in a satisfactory manner,
and to give a more complete definition of the Calamites.

In the first place, the frequent presence of more or less

complete septa at the joints is a perfect proof that these stems
were fistular.

Again, in nearly all of them we find, generally surrounding
the nucleus, a sort of internal epidermis, of cellular nature,

which is smooth or sometimes marked on the outside by lines

projecting opposite to the inner crests of the bark. This epi-

dermis, which was also found by Dr, Petzholdt in Calamites,

cannot have detached itself here from the inner surface of the

coaly {kouillijiee) envelope, of which it does not possess

the form, and from which it is naturally separated, when it

seems to have retained its relative position, by from half to

two millimetres. Moreover it is connected with the septa, and
forms with them one and the same system, whicli seems to

unite with the bark, where it is contracted at the level of the

articulations, by a sort of internal denticulations. There is

also, between the coaly envelope and the inner epidermis, a

thin stnictui'eless zone, Avhich has evidently been occupied by
tissue now destroyed. This tissue, which must have been lax

and perhaps lacunar, as it is always completely destroved,

certainly corresponds to the vascular tissue of the Calamites,

and may probably have represented in them the circle of lacunar

essential to the Equiseta (Duval-Jouve).

From this it seems to me that we may define the true Cala-
mites as follows :

—

Stems articulated, fistular, and septate, of which the outer part,

which is comparatively thin, is formed by three concentric zones,

namely:—1, an exterior cortical layer, now converted into coal;

2, a thin subjacent zone of vascular tissue, now invariably destroyed;

3, a sort of inner fining epidermis, which is carbonified.

Cortical envelope marked interiorly with regular fiutings, inter-

rupted and alternate at the articulations. Inner epidermis smooth
or scarcely striated. Vascular cylinder thin, smooth within as

having been covered by the inner epidermis, and adorned on the

Ann. db Mag. X. Hist. 8er. 4. I \>l. i v. 1
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outside with ribs, which are interrupted and strictly alternate at the

articulations, having been in contact with the cortical envelope,

which has faithfully preserved its form.

Outer surface of the bark more feebly fluted and articulated than

the inner surface, of which it forms a reflection weakened in pro-

portion to the thickness of the bark. Opposite to the articulations

branch-scars are present, but not constantly ; and there is no evident

trace of the insertion of leaves.

In place of these there are sometimes, but not always, some

small tubercular swellings, which, originating in the interior,

only appear distinctly on the outside when the bark is thin
;

but as there is at the surface no scar indicated by the absence

of the epidermis and by vascular passages, and defined and

bounded by a precise line, such as is seen in most stems of the

coal-measures, and also on account of their position at the

summit of the ribs, they are only the representatives of the

rudimentary teeth of an aborted sheath. So that the Cala-

mites were destitute both of leaves and sheaths.

These chief features of organization which the Calamites

possess in common with the Eqmseta^ are associated with

characters of subterranean vegetation likewise so capable ^f
identification with those of these same existing plants, that

they m.ust be regarded as forming an extinct genus of the

family Equisetaceffi.

Thus having been able to follow the removal of the

floor of a coal-bed in which Calamites Suckoivi, Brong.,

is very abundant in an upright position, I had the good for-

tune to see that vertical stems of this species emit at their

articulations thin running rhizomes, which, after becoming-

elongated to from 0*50 to 1 metre, swell suddenly and rise up
as ascending stems—that these, again, in their turn emit fresh

definite rhizomes, but only from the elbow which they form
in ascending, and so on, producing a succession of stems,

which is not without analogy to what we see in Equisetum
variegatinn. It is even probable (but this I have not yet as-

certained) that the vertical mother stem which gives rise to so

many suckers, derives its own origin from a deep-seated rhi-

zome. If this were the case, we should have, in these nume-
rous groups of rhizomes springing one from the other, as it

were the witnesses of an ancient marsh occupied by a species

of Calamite, which, just like Equisetum limosum, would have
spread over a great space of inundated land. However this

may be, the mother stem, the definite rhizomes, and only the

base of the ascending stems are furnished with simple or

ramose rootlets.

As regards the other isolated Calami^tcs of the fossil forests
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of Saint-Etienne, in the casts of which we find the same traces

of structure, they are straight, possess a few rootlets at the

base, and appear to have an individual existence. But this

individuality is perhaps more apparent than real ; for their

distribution in the fossil forests, and the agglomeration of the

same stems in certain places, are favom'able to the supposition

that they sprang from slender indefinite rhizomes, of which
nothing has remained for our investigation.

Lastly, there is nothing, even to the approximation of the

articulations at the origin of the stems and rhizomes, that is

not imitated by the living Equiseta.

Calamophyllites and AsterophyUites.—Nothing is at present

settled as to the nature of the stems of which the arborescent

Asterophyllites are the caducous branches, although a certain

number of stems bearing branches of Asterophyllites have
already been found. The uncertainty in which we are upon
this subject is such that these branches have been ascribed

both to the Calamites belonging to the group of vascular

Cryptogamia and to the Calamodendra belonging to the

Gymnosperms, their inflorescence, described as Volkniannia^

being still incapable of solving the question, because the

organized dust discovered in the sacs borne by some of them
in the axils of their bracteal leaves might equally well consist

of spores or of pollen. However, it is most desirable now to

ascertain the real connexion of organs which are invariably

dissociated, mutilated, and so profomidly altered.

I believe I have sufficient data to prove that the greater part

of the Asterophyllites are not branches of Calamites, but of

other stems, which even depart widely from them in their

characters, and to which I give the name of Galamopliyllites.

It would appear that the Asterophyllites cannot be the

branches of the true Calamites, not only because these branches

would be furnished with leaves whilst the stems are destitute

of them, which has nothing absolutely impossible in it, but
because, besides not being so well grooved and articulated,

they have their leaves attached above the lines of articulation,

and, what is far more significant, their secondaiy branches
inserted in the axil of the leafy whorls, and not below them,
as would be the case if they had the organization of the true

Calamites.

]\Ioreover all the branches which I have seen issuing from
true Calamites have exactly all the essential characters of the

latter, and have neither leaves nor any indications of having
possessed them. I have frequently found, mixed together,

considerable quantities of branches of various sizes, constructed

lU*
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at their articulations exactly like certain Galamites—so much
so that all, even to the slenderest, appear to have emitted

whorls of branches, whilst the branches oi Asterophyllites only

gave origin to distichous ramifications, and this, moreover,

unsymmetrically. I have even seen the apex of a Calamite

with its articulated branch-shoots as destitute of leaves as the

stem.

On the other hand, I have ascertained, from several most

instructive specimens, that the stems which are surrounded

and surmounted by branches of Asterophyllites resemble the

latter in all points, have leaves or leaf-scars, and in general

only a vague and distant resemblance to the Galamites.

From tliis, therefore, we may conclude that the arborescent

Asterophyllites sprang, not from Galamites, but from leaf-

bearing stems organized like themselves.

These stems are not rare, and I have already found several

of them. Hipimrites longifolms^ Lindl., is evidently a fine and

complete example, and Galamites Goejiperti^ Ettingsh., is an-

other, deprived of its leaves. They form a group which may
be characterized as follows :

—

Stems articulate, very certainly hollow and septate, of herbaceous

nature, not always regularly striate. Leaves caducous, attached to

a cincture of articular protuberances situated above the line of arti-

ctJation, and not in relation to the strioe or indistinct ribs situated

below, erect or raised, linear, flat ; they appear smooth or traversed

by few and distinct or by numerous, very fine, equal and parallel

nervures. Caducous branches of Asterophyllites inserted all round

and essentially above the articulations, in the axil of the leafy whorls,

leaving by their fall large discoidal scars situated completely above,

and not opposite to the articulations.

I do not wish to assert here that all the arborescent Astero-

phyllites originate from similar stems, although their leaves

are generally striated by fine, equal and parallel nervures. I

have even good reasons for the opposite opinion ;
for I know

of stems, analogous to Galamites varians^ Sternb., which ap-

pear to have had leaves inserted at the end of the ribs ; and I

have seen an Asterophyllite which was to be referred to large

stems invaginated at their articulations by leaves joined toge-

ther at the base, as in the genus PhyUotheca^ and ito which, on

account of this peculiarity, I give the name oi Phyllotheca

stephanensis.
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XV.— Observations on the Ancient Fauna of the Mascarene
Islands. By M. Alphonse Milne-Edwakds*.

Among the bones collected in the Island of Mauritius, in the

Mare aux Songes, side by side with tlie remains of the dodo
and of the gigantic coot, which I have already had the

honour of mentioning to the Academy, I noticed a lower jaw
which ap[)eared to me to be derived from a bird entirely un-
known at the present day, and belonging to the grou]) of the

Grallte, together with some parts of the foot indicating the

former existence of a new generic type allied to Oci/dronius.

I inclined to believe that all these bones belonged to the same
extinct species ; but 1 hesitated about pronouncing an opinion

upon this subject, when some facts of another kind lately

ascertained at Vienna by M. von Frauenfeld removed all my
doubts, and enabled me to arrive at more complete results.

In the collection of paintings upon vellum made chiefly

in the reign of Rodolph 11. by Hoefnagel, a Dutch artist,

and which now belongs to the private library of the Emperor
of Austria, that naturalist found two coloured drawings, repro-

ductions of which he hastened to publish. One of these pic-

tures represents the dodo, the other a very remarkable bird,

which in its aspect somewhat resembles the AjHer^x, and
which appears to be the species mentioned by F. Gauche,
under the name oiihePouIe rouge au bee de Becasse, as living

in the Island of Mauritius at the beginning of the seventeenth

century. In the memoir which accom})anies these plates, M.
von Frauenfeld has endeavoured to settle the place Avliich this

bird should occupy in our zoological class itication ; but the

characters displayed by the figure which he had before him
could not enable him to amve at a complete solution of this

question, and he was obliged to confine himself to indicating

the features of resemblance of the Poule rouge au bee de

BScasse on the one hand to the Gallinaceai, on another to tlie

Rails, and in the third place to the Aj)tcrgx
; finally, he

gives it the generic name of Aphanaptcri/x—a designation

which seems to indicate that it is with the last that he found

the greatest analogy.

I easily convinced myself that the bones of which I have
just spoken as having been found in the Mauritius, and tlue

examination of which had been kindly intrusted to me by
MM. Newton, all belonged to the Ajdiannpferi/.r • and the

anatomical peculiarities presented by these fossils enable me

• Translated by W. S. Dallas, F.L.S., from the ' Couiptcs Keudus,'

April 12, 1809, tome lx\ iii. pp. 85G-859.
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to establish with strict precision the natural affinities of this

lost type, and to assign it its true zoological position.

The Ajjhanapteryx or Poule rouge mi hec de Becasse is not

a gallinaceous bird, nor does it belong to the natural group of

which the Apteryx is now the only living representative ;
it

is not a Rail properly so called, but it must take its place side

by side with the Australian genus Ocydromus.

The lower mandible, in its general form, resembles that of

the curlews, ibises, and certain passerine birds, such as Pro-

merops^ XipihorliyncJius^ Falculia^ and Dendrocolaptes \ but the

osteological characters furnished by the arrangement of the

articular sm-face, and by the form of what I have denominated

the p)ostdentary fissure, do not allow us to regard this bone as

belonging to any passerine or gallinaceous bird, or to any of

the genera of Grallte which I have just mentioned ; nor do its

characters remove it less from Apteryx ; and to find a more
complete resemblance we must compare this beak with that of

Ocydromus.
In order to avoid making this statement too long, I must

suppress here all descriptive details, which will be found in

the memoir which I deposit upon the bureau of the Academy.
I shall confine myself to adding that if, from the structure of

this part of the head, we seek to explain the habits and diet

of the bird to which it belongs, we shall see that the absence,

or at least the slight development, of the foramina and little

channels for the passage of nerves and vessels will not allow

us to ascribe to it the habits of the ibises, curlews, godwits, or

snipes, This pointed beak of very dense tissue somewhat
resembles that of Porpliyrio and Ocydromus

.^
and reminds us

still more of the conformation of the mandibles in the oyster-

catchers ; it seems to be perfectly adapted for breaking the

shells and resisting envelopes of the animals on which the

Aplianapteryx probably fed.

It is sufficient to glance at the metatarsus to be convinced

that it is derived from a bird admirably constructed for walk-
ing ; it is perfectly balanced, and, without being too massive,

is very robust. Its characters indicate most clearly that it

cannot be derived from a bird of prey or from a passerine or

natatory bird. It has belonged to a walking bird, and in its

general form as well as in several of its characters it approaches

that of the Gallinaceas ; nevertheless it is impossible to refer

it to that group. In fact I have ascertained that in all the

Gallinacese, without exception, the flexor muscle belonging to

the hind toe is inserted upon a deeply hollowed surface of

the posterior face of the heel bounded by very prominent

crests. In nearly all the birds of this group, even in those
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which are destitute of spurs, there also exists a bony crest or

stay which unites the postero-iuterior margin of the bone witii

the heeh These characters are entirely wanting in the fossil

found in the Mare aux Songes. If we compare this meta-
tarsus with that of the waders, we find that its relative pro-

portions, as well as its anatomical peculiarities, separate it

from that of the CiconidaJ, Gruid^e, Ardeidaj, Totanidte, and
Bustards; but we find in it great analogies with the foot-bone

of certain representatives of the family llallidje, although it

differs much from the typical form in this group. But it is to

be remarked that in proportion as these birds are constructed

for walking, their metatarsus acquires more and more the dis-

tinctive characters of that of Aj}hanaj)ter^x : thus in passing

successively from the Coots to the Rails, to Tribonyx and to

Ocydromus^ we insensibly arrive at the form which is pre-

sented by oiu- fossil, and which, at the first glance, would ap-

pear to be quite special.

In the same deposit with this lower mandible and tarso-

metatarsal several tibise have been discovered, which seem to

be referable to the same bird ; for the study of the peculiari-

ties which they present leads to the same result as the exami-
nation that I have just made of the osteological characters of

the foot-bone.

All these anatomical facts prove, it seems to me, that Aphan-
apteryx forms a peculiar generic division side by side with

Ocydromiis. It must be regarded as one of those transition

forms which are so remarkable in the animal kingdom ; it is

a rail, the organization of which has adapted itself to an
essentially terrestrial existence.

We see, from the figure the knowledge of which we owe to

M. von Frauenfeld, that the featliers of this bird were too

light and possessed too little resistance to have been capable

of serving it for flight, and moreover the wings were rudimen-

tary ; the feet, on the contrary, presented considerable strengtli,

but they are not very long, and the toes are less elongated

than is usual in this family. This would lead us to think

that this species had less aquatic habits than most of the

Rallidai ; nevertheless the [hind] toe is very long, as in birds

which frequent muddy places where the soil has but little

consistency, whilst among the true runners it disappears more
or less completely, in order to diminish the weight at the ex-

tremity of the ai-m of the lever fonned by the foot.

The recent destruction of the Aphanapteryx can only be

ascribed to man or to the animals which he brought in his

train
; and it is interesting to remark that tliis species, which

inhabited the Mascarene Islands at a period so nearly ap-
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preaching our own days, is a new example fitted to demonstrate,

on the one hand, the existence of close relationships between

the famia of these isolated lands and the zoological population

of the Australasian region, and, on the other, the complete

separation of this fauna from that of the great African conti-

nent.

PROCEEDINGS OF LEARNED SOCIETIES.

ROYAL SOCIETY.

June 18, 1868.—Lieut.-General Sabine, President, in the Chair.

" Note on the Bloodvessel-system of the Retina of the Hedgehog."
By J. W. HuLKE, F.R.S., Assistant-Surgeon to the Middlesex Hos-
pital and the Royal London Ophthalmic Hospital.

The distribution of the retinal blood-vessels in this common British

Insectivore is so remarkable that I deem it worthy of a separate

notice : only capillaries enter the retina.

The vasa centralia pierce the optic nerve in the sclerotic canal,

and, passing forwards through the lamina cribrosa, divide, at the

bottom of a relatively large and deep pit in the centre of the intra-

ocular disk of the nerve, into a variable number of primary branches,

from three to six. These primary divisions quickly subdivide, fur-

nishing many large arteries and veins, which, radiating on all sides

from the nerve-entrance towards the ora retinse, appear to the ob-

server's unaided eye as strongly projecting ridges upon the inner

surface of the retina. When vertical sections parallel to and across

the direction of these ridges are examined with a quarter-inch ob-

jective, we immediately perceive that the arteries and veins lie,

throughout their entire course, upon the inner surface of the mem-
brana limitans interna retinse, between this and the membrana
hyaloidea of the vitreous humour, and that only capillaries pene-
trate the retina itself.

In sections of the retina across the larger vessels the membrana
limitans may be seen as a clean distinctly unbroken line passing over
the divided vessels, with which it does not appear to have any direct

structural connexion. The relation of the hyaloidea to the large

vessels seems to be more intimate ; but its exact nature can be less

certainly demonstrated, owing to the extreme tenuity of this mem-
brane. In my best sections I saw the hyaloidea also crossing the
large vessels, as does the limitans; but excessively delicate extensions
of the hyaloidea apjjcared to me to lose themselves upon the vessels.

The capillaries, shortly after their origin, bend outwards away
from the large vessels, and, piercing the retina vertically to its strati-

fication hi a direction more or less radial from the centre of the globe,

and branching dichotomously in the granular and inner granule-

layers, they form loops, the outermost of which reach the inter-

gvanulc layer. As they enter the retina, the membrana liinitant)
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interna is prolonged upon the capillaries in the form of a sheath,
which is wide and funnel-like at first, but soon embraces the ves-

sels so closely as to become indistinguishable from their proper
wall ; so that, notwithstanding the existence of a sheath, there is no
perivascular space about the retinal capillaries, such as His has de-
scribed in the brain or spinal cord, and has stated to occur in the
retina and elsewhere.

In all other mammals, except the hedgehog, as far as my present
knowledge extends, the arteries, veins, and capillaries lie in the re-

tina. In fish, amphibia, reptiles, and birds, however, as H. Miiller

and others (myself as regards amphibia and reptiles) have shown,
the retina is absolutely nonvascular, the absence of proper retinal

blood-vessels being compensated for in fish, amphibia, and some
reptiles by the vascular net which in these animals channels the
hyaloidea, and by the highly vascular pecten present in other reptiles

and in birds. Thus it is possible to divide vertebrates into two classes,

according as their retina is vascular or non-vascular ; and these
classes would be connected by the hedgehog, the larger branches of
whose vasa centralia, lying upon the membrana limitans in intimate
relation with the hyaloidea, represent the equivalent vessels of the
hyaloid system, which forms so exquisite a microscopic object in the
frog ; whilst the capillary vessels channelling the retinal tissues

occupy the same j)Osition which they do in most mammalia.

MISCELLANEOUS.

On the Onfjin of the Name *^ Penguin."

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,—More than ten years ago it occurred to me that the
name " Penguin" or " Pengwin," applied to certain sea-fowl which
are unable to fly, was a corruption of " pen-wing " or " pin-wing,"

meaning a bird that had apparently undergone the operation of

pinioning or " pin-winging," as it is, in at least one part of England,
commonly called. Lately Mr. Henry Reeks, who has been success-

fully pursuing the investigation of natural history in Newfoundland,
has kindly informed me that in that country the name " Penguin "

used there to signify the Alca impennis of LinnaDus, is invariably

pronounced '' Pen-wing ;" and this fact seems to confirm the suppo-

sition I had formerly entertained. I shall be greatly obliged to you
by allowing me to mention in your pages this suggestion, which, so

far as I am aware, has not been before published, especially as

neither of the only two derivations of the name which I have seen

a.ssigned—the first from the Latin pnir/u^/o (fatness), the second from
the Welsh pen givyn (white head)—ai)pcars to me at all probable.

I am, Gentlemen,

Your obedient Servant,
Bloxworth, .luly 22, 1860. Alfred Newton.
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On the Structure of the Flower of the Gramincse, the Functions of the

Organs of which it is composed, and the Phenomena which accom-

pany the act of Fecundation. By M. Bidard.

The flower of the Gramineae is formed of a two-valved perigoniura

(glumella). The outer valve, which is always the larger, is in the

form of a keel ; its texture is coarse and parchment-like ; and it

embraces the inner valve with its margins all round. The inner

valve is almost flat externally ; its tissue is slight and transparent

;

at its margins it is folded inwards so as to form two screens, closed

above and separated below. On its sides the inner valve is furnished

with very numerous hairs.

The arrangement of these two valves is such that they form by
their juxtaposition a completely closed chamber, the closure of which
is rendered still more perfect by the hairs of the inner valve. Under
such cii'cumstances no foreign body can penetrate into the interior.

In this chamber are enclosed the ovary and the organs of fecunda-

tion.

The stamens are three in number, and they occupy two-thirds of

the space formed by the union of the two valves. Two of the sta-

mens are placed one on each side of the ovar)', and the third is op-

posite to it. The filaments do not exceed the ovary in length ; at

the base of the filaments, in front of the ovary, two glands (glumel-

lulse of botanists), varying in form according to the genus, occur in

all the Graminea?.

The ovary is surmounted by two stigmata, each of which is formed
by a principal canal, upon which small canals are inserted laterally,

having narrow tubes open at their extremity.

Phenomena of Fecundation.—The phenomena of fecundation occur

when the organs of the flower have attained their full development.

In the Graminea) fecundation is instantaneous. It is manifested as

follows :

—

The anthers open laterally, become animated by a movement of

torsion, and let fall a shower of pollen upon the stigma, which is

spread out like a fan ; at this moment the filaments become rapidly

elongated ; and by means of this elongation and of their movement
of torsion the stamens separate the valves, force a passage, and
hang down outside the flower. They are then almost empty. At
this period the agriculturist says, " The corn is in flower ;" but this

is an error : the fecundation is completed.

The filaments of the stamens are not arranged in a spiral form,

nor are they folded upon themselves. To efl'ect their elongation

they require perfectly prepared material ; and this they find in the

two glands placed at the base of the ovary : these contain a thick

juice, which may be extracted by pricking them with a needle. The
glands serve so well for the alimentation of the filaments, that they

are emptied when the elongation takes place.

The pollen of the Gramineaj possesses no trace of a pollinic tube,

nor could I in any case observe an ejection of fovilla. AVhen the

pollen falls upon the stigma, it attaches itself to the narrow tubes
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which perforate the latter. These tubes, which arc open at the

extreniitj', play the part of suckers, which pump in the fuvilla and
transmit it through the canals to the ovarj-. After fecundation, the

perforated pollen becomes dried up, whilst the stigma becomes folded

upon itself and withers.

Consequently in the Gramineac two principal phenomena occur,

which are witnessed only in this family :

—

1. The elongation and expulsion of the filaments of the stamens.

2. Fecundation by the perforation of the pollen.

These do not occur without reason.

The seed, the result of fecundation, must occupy when perfectly

developed, the whole chamber formed by the union of the two
valves. Now the stamens occupy two-thirds of this space, and by
their volume they would obsti-uct the growth of the seed : they

must be expelled ; and hence the elongation of the filaments, and
the existence and the utility of the alimentary glands.

As the fecundation is instantaneous, it is necessary that the fovilla

should instantaneousl}' penetrate to the ovar}^ throiigh the stigma,

the existence of which only lasts during the moment of fecundation ;

hence the structure of the stigma, and the phenomenon of the jjcr-

foration of the pollen.

All the facts that I have just indicated may be verj- easily ob-

served in our cereals and the grasses of our meadows. To see the

details of the fecundation, it is only necessary to spKt the outer

valve longitudinally ; by separating the two parts of tliis valve, we
expose the organs of fecundation enclosed in the two curtains of the

inner valve, and the warmth of the breath or a ray of the sun is

sufficient to induce the phenomenon of fecundation.

The natural hybridization of the Graminea? is impossible, from
the exact closure of the space or chamber containing the organs of

fecundation.

—

Comptcs Rendus, June 21, 1869, tome Ixviii. p. 1486.

On a Trce-Frog in New Granada which secretes a Poison employed

by the Indians to poison their Arrotvs. By J. Escobar.

This tree-frog appears to belong to the species called Phyllobaies

melanorhinus. It is known in the country by the names of liunilla

roja or roji^a. During life it is of a red tint shaded with Naples

yellow, and consequently rather yellowish red, like certain oranges,

the colour of which approaches that of the citron. The yellow pre-

dominates when the animal has been some time in alcohol. There

are two varieties—one in which the belly is black, and another in

which it is of the same colour as the upper parts.

The poison is furnished by the dorsal region. It does not appear

to possess its properties completely unless it is collected at the moment
when the animal, still living, secretes it. To cause its secretion,

they introduce into the mouth of the frog a small wooden spatula,

and, taking great precautions in order not to produce injuries which

would cause death too rapidly, jiush it in so as to cause great suf-

fering, under the influence of which the whole upper surface of the
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body becomes covered with a white, milky, and viscous liquid.

This is the poison, with which the tijjs of the arrows are imbued as

quickly as possible. Sometimes they obtain a greater quantity of

this substance, if the animal has not succumbed under the first

operation, by introducing a bodkin into one of the abdominal limbs,

which induces a secretion of the same kind upon its surface. At
other times, again, the same result is attained by exposing the frog

to the moderate heat and the smoke of a clear fire*.

This poison can cause the death of large animals, such as the

jaguar. It is likewise fatal to man.
Experiments tried upon animals seem to prove, like those made

with curare, that the toxical action affects the organs of move-
ment, and not those of sensibility. The drowsiness and sleep which
precede the death of animals poisoned by the venom of toads were
not observed.

—

Comptes Rendus, June 21, 1869, tome Ixviii. p. 1488.

An Hermaphrodite Nemertean from the Mediterranean.

By A. F. Marion.

Prof. "W. Keferstein lately described (Archiv fiir Naturgeschichte,

1868), under the name oi Borlasia hermaphroditica, a curious monoe-

cious species, of which he only observed a single individual, at St.

Malo in August 1867. This unexpected discovery has hitherto re-

mained an isolated fact.

In March of the present year I discovered, on the coast of Mar-
seilles, a new hermaphrodite Nemertean, which I have since ob-

tained several times, always in fiill gestation. This species belongs

to the genus Borlaski ; but it is distinct from the B. JiennapJiroditica

of St. Malo, as is admitted by M. Keferstein himself, to whom I am
happy to be able to dedicate it. Borlasia Kefersteinii lives at great

depths, among the incrusted Alg8D which usually shelter numerous
Annelida of both the errant and sedentary forms.

Its body, which is very proteiform, attains a length of 15 milli-

metres when the animal is fully extended. It is covered with

vibratile cilia, which are more numerous and longer in front round

the aperture of the proboscis, and behind round the anal orifice.

The head bears two pairs of eyes, furnished with a crystaUine and a

mass of black pigment. The proboscis is placed above the digestive

tube, and seems sometimes to extend even to the lower extremity of

the body. The anterior region of this organ is covered with tufts,

which become interrupted and disappear a little below the stylus.

The male and female ovules are developed between the hepatic

layer of the digestive tube and the walls of the body, in the usual

manner. The female ovules, when completely developed, measure

0-317 mUlim., and consist of a vitelline membrane, a vitellus (which

• This last process has been indicated by M. Rouliu as beinpr employed

by the Indians who wish to obtain from the Batrachians of tlie (^hoco

the venom with -which they poison their arrows (Revue des Deux Monde.«,

IB;}/), 8(5r. 4. tome iv. p. 187).
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is formed in the interior of the ovule), and a gcminal vesicle of
000 millim. in diameter. The male ovules, the size of which is a
little less than that of the female ova, are full of long fihimciits,

which move briskly when isolated. These two sexual elements
exist throughout nearly the whole length of the body, from the
commencement of the digestive tube to near its extremity.

—

Comptes
Rcndus, July 5, 18G9, tome Ixix. p. 57.

Note on the Crustacea whicJi live parasiticaUy in Ascidia in the

Mediterraneayi. By R. BrcHHOLZ.

The Crustacea living as parasites in the Ascidia have been very
carefully studied on the shores of Sweden by M. Thorell, and on the
French oceanic shore by M. Hesse. lu the Mediterranean these
parasites had not hitherto been noticed except cursorily. M. Buch-
holz has just carefully investigated ten species at Naples. Except a
Lich.omoljus, the whole belong to the family Notodelphyidse, of
which M. Thorell has described ten northern species. The genera of
this family established by the Swedish naturalist {NotodeJphys, Do-
ropygus, Botachus, and Ascidicola) appear all to belong to the fauna
of Naples, which includes in addition the genera Notopjterophorus,

Gunentophorus, and Goniodelphys. The last two are as yet exclu-
sively Mediterranean.

The most remarkable peculiarity of the Notodelphyida consists in

the exceptional form of the thorax in the females, which gives these

Crustacea a very peculiar appearance. This region is modified by
the extraordinary development of an incubatory cavity, which re-

ceives the eggs descending from the ovaries and preserves them
until the complete development of the embryo. This cavity is pro-
duced by a transformation of the last thoracic segments (in general
the last two) into a part projecting on the dorsal side—a part to

which M. Thorell gives the name of the matrical region.

The movements of these little Crustacea have by no means the
vivacity of those of the normal Copepoda. The action of their nata-

tory feet is very slow, at lea.st in the adults, and produces a simple

creeping along the walls of the respiratory cavity of the Ascidia,

rather than a true natation.

It is not easy to detect the mode of communication of the ovaries

with the incubatory cavity. M. Buchholz, however, believes he has
ascertained that in the genus Goniodelphys the ovaries open directly

into this cavity ; and he thinks, in opposition to M. ThoreU, that

this is the case also in the other genera. He is not much disposed

to believe that the eggs quit the ovary and pass by the seminal re-

ceptacle before entering the incubatory cavity, as M. Thorell supposes

to be the case in Notodelpliys. The external sexual aperture by
which the eggs quit the incubatory cavity is placed upon a little

papilla, between the last thoracic segment and the dorsal surfoce of

the abdomen, as has already been indicated by M. Thorell. This
observer likewise describes a second sexual aperture on the ventral

surface. The seminal receptacles are described by him as connected
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by a narrow canal with this second aperture, close to which he has

found spermatophores attached in a Doropygus. M, Buchholz has

seen nothing of the kind ; but the important observation of M. Tho-
rell appears to have been unknown to him at the time of his own
investigations. He saw the eggs quit the uterus by the dorsal aper-

ture, and did not think of seeking any other sexual pore.

M. Buchholz figures and describes the larvfe of the Notodelphyidae.

These are Nauplius-forms very similar to those of the other Cope-

poda. This, however, was already well known from the researches

of Mr. Allman and M. Thorell.

—

Sichold Sf KolUJcers Zeitsclirift, xix.

pp. 99-162; Bihl.Univ. xxxv. July 15, 1869, BuU. Sci. pp. 246-248,

On the Caecilise. By M. F. Leydig.

The little group of the Ccecilice presents so many remarkable
peculiarities from a zoological point of view, that the memoir of

M. Leydig, although essentially histological, deserves the attention

of zoologists. The investigations of that naturalist relate to two
species, viz. Ccecilia lumhricoidea, Daud., and C. {Siplionops) annu-
lata, Mikan.

The structure of the skin of the Caecilise, leaving out of considera-

tion the scales which exist in some species, agrees with that of the

Batrachia in general. The nature of the epidermis was, indeed,

long misunderstood. Following Mikan, several authors regarded it

only as a mucosity secreted by the cutaneous pores or even by the

anus. This error recurs even in the fine memoir of Johannes MiiUer
upon the anatomy of the Amphibia. Bathke was the first to recog-

nize in this supposed mucosity a true epidermis. M. Leydig now
actually finds this epidermis covered by a distinct homogeneous
cuticle. This epidermic layer is reflected into the numerous excre-

tory canals of the cutaneous glands.

The scales, first discovered by Schneider, have given rise to nume-
rous discussions among naturalists, more especially because these

organs are deficient in all other Batrachia. The difference of opi-

nion arises from the fact that one species, C. annulata, according to

the decisive observations of Bischoff, Kathke, and Leydig, is in reality

completely destitute of scales. The histological examination of C.

lumhricoidea has shown M. Leydig that the deeper layer of the scale

is formed by a soHd stratified connective tissue filled vsdth stellate

cells. Its upper surface is adorned with shining corpuscles, arranged
in rather irregular concentric series. M. Mayer calls them globules,

M. Mandl cells. They are in reality calcareous concretions. The
skin of the Ccecilice presents a laminated structure, already noticed

by several authors. This structure is due to numerous cutaneous

folds, in the thickness of which the glands are lodged. The scales

are placed between these laminae. They are, however, not free, but
attached to the corium by a delicate connective tissue.

The eyes of the Ca'cilicB deserve particular attention, on account
of their rudimentary state. Ccecilia annulata, although living at a
depth of several feet in the mud of the marshes, has nevertheless
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very small ocular bulbs. These bulbs correspond to a transparent
spot in the skin, and present all the essential parts of a normal eye.

The spherical crystalline alone preserves an embryonic character.

In fact it is formed, not, properly speaking, of fibres, but of cells,

some of them rounded, others elongated into tubes. The muscles
of the eye, to the number of four, arc attached to the sclerotic.

Harder's gland is comparatively very large.

If zoologists are right in assigning to Ccecilia annulata the cha-
racter " oculi minuti," they go too far, on the other hand, when they
say of C. lumbricoidea "oculi nulli ;" they ought to content them-
selves with saying " oculi minutissimi." The eyes are, in fact,

always present, although extremely reduced. M. Leydig coiild dis-

tinguish in them a sclerotic and a choroid, but no crj'stalline.

Harder's gland is comparatively enormous, no doubt because it has
not undergone reduction like the bulb of the eye. The same is pro-

bably the case in TiiphJops. In these serpents with rudimentary-

eyes, indeed, M. Duvernoy indicates a lachrymal gland six times as

large as the bulb.

M. Leydig has paid particular attention to the singular organ
mentioned by authors, sometimes under the name of false nostril,

sometimes under that of lachrymal fossa. By this is meant a cuta-

neous pore leading into a canal which is directed obliquely towards
the eye. Johannes Miiller detected in the interior of this canal, in

various species, a tentacle or papilla of a tongue-like form. M.
Leydig confirms the existence of this organ, and finds moreover that

in Cc'cilin annidata two tubes, closely adhering to each other, start

from the wall of the cavity. These might be taken, at the first

glance, for vessels ; but this is not their nature. Their wall does

not contain any muscular fibres, but is formed of a single histo-

logical element—namely, very fine fibres of connective nature.

These tubes reunite at the opposite extremity, forming a loop. An
analogous organ exists in Ccecilia lumbricoidea. The functions of

this apparatus are in complete obscurity. One might be inclined to

regard them as the organs of a special sense, comparable with the
" mucus-canals " of fishes. Nevertheless the essential character of

a sensorial organ, the existence of a peripheral nervous apjiaratus,

appears to be wanting in it.

What we know at present of the structure, both internal and ex-

ternal, of the CacilicB tends to separate them from the scaly reptiles,

and to approximate them to the Amjihibia. We must, however,

admit with M. Leydig that their organization presents an odd mix-
ture of characters, of which one reminds us of fishes, another of

the amphibia, and a third of the reptiles. M. Leydig thinks that

this little order, now so restricted, is only the residue of a group of

amphibia formerly developed in abundance, which detached itself

from the fishes with the amphibia of the Carboniferous epoch

(ArcJiegosaiints etc.). The affinity of the CiTcdiir to the fishes is

displayed, as is well known, iii the structure of the bodies of their

vertebree, and in the nature of their scales and their arrangement in

cutaneous sacs. The kidneys of these animals have also been com-
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pared with those of fishes ; but M. Leydig does not accept this assi-

milation. The kidneys, according to him, have the same structure

in the Ccecih'ce as in the other Amphibia, and even remind him of

the organization of the kidneys of serpents. Moreover the affinity

with the Ophidia does not depend solely upon the general form of

the body, but also upon the dentition and upon the atrophy of one of

the lungs.

The i^redominant affinities of the CceciUce, however, are incontes-

tably with the Amphibia : in support of this we may cite the richly

glandular skin, the structure of the hyoid bone, the double occipital

condyle on the cranium, the rudimentary ribs, and the presence of

branchiae in the young. We may also mention the existence of

lachrymal glands, which ai-e entirely wanting in fishes. As to the
" false nostril," we may regard it either as a homologue of the
cephalic fossa of the Ophidia or as a special organ.

—

Siebold Sf Kdl-
liJcers Zeitschrift, x'S'iii. pp. 575-596; Bibl. Univ. xxxv. July 15,

1869, Bull. Set. pp. 243-246.

On tJie Spire of Voluta Thatcheri. By Prof. Fkedekick M'Coy,

Since the description and figure of Voluta Thatcheri (M'Coy)
were published in the ' Annals ' for January 1868, I have got some
fine specimens from Wreck Reef, North-east Australia, showing the
spire to be rather slender, obtusely pointed, and composed of whorls,
the two loAver of which have nine or ten conical spines in a whorl,
and those nearer the apex have a corresponding number of longitu-
dinal ridges. The transverse rows of blotches are more red than in

the first dead specimen, and the space between them netted with a
paler orange pattern defining irregular trigonal white blotches.

I may also mention that I have likewise obtained specimens of

Voluta canaUculata, described in the last Number of the ' Annals

'

(p. 34), from the same locality (Wreck Reef), -vsdth the colour more
perfect and showing the lineations.

Melbourne, May 21, 1869.

On two new Species of Gyrodus. By Sir Philip de Malpas Geey
Egerton, Bart., M.P., F.R.S., V.P.G.S.

The author remarked upon the characters of the genus Gyrodus,
of which he described two new species, namely, G. Goweri, from
a deposit of Oolitic age on the east coast of Sutherland, having the
scales covered with a somewhat reticulated raised pattern, inter-

spersed with granules ; and G. coccoclerma, from the Kimmeridge Clay
of Kimmeridge, having the scales adorned with a multitude of sym-
metrical granules, which show no tendency to coalesce. The author
also described a vomer of Sphcerodus gigas, bearing teeth of the form
usual in that genus, and remarked that this specimen established the
validity of the genus Sphcerodus.—Proc. Geol. Soc. June 23, 1869.
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Xofes on the Fertilization of Orchids,

By Charles Darwin, M.A., F.R.S., &c.

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,

Having di-awn up some notes for a French translation of

my work ' On the various contrivances by which British and
Foreign Orchids are Fertilized by Insects ' (1862), it has ap-

peared to me that these notes would be worth publishing in

English. I have thus been able to bring up the literature of

the subject to the present day, by giving references to, together

with very brief abstracts of, all the papers published since my
work appeared. These papers contain, on the one hand, cor-

rections of some serious errors into which I had fallen, and,

on the other hand, confirmations of many of my statements.

I have also been able to add, from my own observations and
those of others, a few new facts of interest. A heading is

given to each note, which will show the nature of the correc-

tion or addition, without any reference to my book ; but I have
added in a parenthesis the page to Avhich the note ought to be

appended.

Gentlemen,
Down, Beckenhani, Kent. Your obedient Servant,

July 23, 1869. ChAKLE.S DarwiX.

Orchis or Anacamptis pyramidalis (p. 20).—The late Prof.

Treviranus has confirmed (Botanische Zeitung, 1863, p. 241)

my observations on this remarkable species
; but he differs from

me in one or two minor points.

On the kiirds of Insects which hahituaUy visit and fertilize

some of the common British species ofOrclus (p. 35).—I believe

A an. tt- May. X. Jlitst. Ser. 4. I o/. i v. 11
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that it may be safely predicated that orchids with very long

nectaries, such as the Anacamjytis^ Gym7iaden{aj and Platan-

thera^ are habitually fertilized by Lepidoptera, whilst those

with only moderately long nectaries are fertilized by bees and

Diptera—in short, that the length of the nectary is correlated

with that of the proboscis of the insect which visits the plant.

I have now seen Orchis morio fertilized by various kinds of

bees, namely :—by the hive-bee {Apis mellijica)
, to some of

which from ten to sixteen pollen-masses were attached ; by
Bomhus muscorum, with several pollen-masses attached to the

bare surface close above the mandibles
; by Eucera longi-

cornisj with eleven pollen-masses attached to its head ; and

by Osmia rufa. These bees, and the other Hymenoptera
mentioned throughout these notes, have been named for me by
our highest authority, Mr. Frederick Smith, of the British

Museum. The Diptera have been named by Mr. F. Walker,
of the same establishment. In Northern Germany, Dr. H.
Miiller of Lippstadt found pollen-masses of Orchis morio at-

tached to Bonibus silvarimij lajjidarius, confusus, and j)ra-

torum. The same excellent observer found the pollen-masses

of Orchis latifolia attached to a Bomhus
; but this orchis is

also frequented by Diptera. A friend watched for me Orchis

mascida, and saw several flowers visited by a Bomhus,
apparently B. muscorum ; but it is surprising how seldom
any insect can be seen visiting this common species. With
respect to Orchis macidata, my son, Mr. George Darwin, has

clearly made out the manner of its fertilization. He saw many
specimens of a fly [Emjns livida) inserting their proboscides into

tlie nectary ; and subsequently I saw the same occurrence.

He brought home six specimens of this Empisj with pollinia

attached to their spherical eyes, on a level with the bases of

the antennae. The pollinia had undergone the movement of

depression, and stood a little above and parallel to the pro-

boscis : hence they were in a position excellently adapted to

strike the stigma. Six pollinia were thus attached to one spe-

cimen, and three to another. My son also saw another and
smaller species [Emjns pennipes) inserting its proboscis into

the nectary ; but this species did not act so well or so regu-

larly as the other in fertilizing the flowers. One specimen of

this latter Empis had five pollinia, and a second had three

pollinia, attached to the dorsal surface of the convex thorax.

On nectar heing secreted and contained hetween the outer

and inner membranes of the nectary in several species r^/Orchis

(p. 51).—I have repeated my observations on the 7iectaries of

some of our connnon species, and especially on tliose of Orchis

morio, at the ti)ne when various hees were coutinualli/ visiting
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the flowers ; but I could never see the minutest drop of nectar

within the nectary. Each bee remained a considerable time
with its proboscis in constant movement Avhilst inserted into

the nectary. I observed the same fact with Enipis in the case
of Orchis maculafa; and in this orchis I could occasionally

detect minute brown specks, where punctures had been made.
Hence the view suggested by me that insects puncture the
inner lining of the nectary and suck the fluid contained be-
tween the two coats may be safely accepted. I have said in

my work that this hypothesis was a bold one, as no instance

was known of Lepidoptera penetrating with their delicate pro-

boscides any membrane
; but I now hear from Mr. R. Trimen

that at the Cape of Good Hope moths and butterflies do much
injury to peaches and plums by penetrating the skin, in parts

which have not been in the least broken.

Since the apjjearance ofmy icorJc, the following observations

haveheenj>ublishedon other species ofOrc\\\9, and on certain allied

forms (p. 53).—Mr. J. Traherne Moggridge has given (Journ.

Linn. 8oc. vol. viii. Botany, 1865, p. 256) a very interesting

account of the structure and manner of fertilization of Orchis

or Aceras longihracteata. Both pollinia, as in Anacaniptis

pyramidalisy are attached to the same viscid disk ; but, differ-

ently from those in that species, after being removed from the

anther-cases, they first converge and then undergo the move-
ment of depression. But the most interesting peculiarity in

this species is that insects suck nectar out of minute open cells

in the honeycombed surface of the labellum. Mr. Moggridge
saw this plant fertilized by a large bee, the Xylocopa violacea.

He adds some observations on Orchis hircinaj and describes

the structure and manner of fertilization of Serapias cordiyera

by another bee, viz. the Ceratina albilahris. In this So-apias

both ])ollinia are attached to the same viscid disk ; when first

withdrawn, they are bent backwards, but soon afterwards

move forwards and downwards in the usual manner. As the

stigmatic cavity is narrow, the pollinia are guided into it by
two guiding plates.

Mr. Moggridge sent me from Northern Italy living plants

of Orchis or Neotinea intacta,, together with excellent drawings

and a full account of the stnicture of the flower. He informed

me that this species is remarkable for producing seed with-

out the aid of insects ; and I ascertained that when insects

were carefully excluded, almost all the flowers produced cap-

sules. Their fertilization follows from the pollen being ex-

tremely incoherent, and spontaneously falling on the stigma.

Nevertheless a short nectary is present, the pollinia possess
11*
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small viscid disks, and all the parts are so arranged that, if

insects were to visit the flowxrs, the pollen-masses Avould pro-

bably be removed and then carried to another flower, but not

so effectually as with most other orchids. We shall hereafter

find a few other cases of orchids which have structural pecu-

liarities adapted both for self-fertilization and for crossing. I

may here also refer to a paper by Mr. R. Trimen (Journ. Linn.

8oc. vol. vii. Botany, 1863, p. 144) on the beautiful Disa

granclifiora of the Cape of Good Hope. This orchid presents

several remarkable characteristics, one of these being that the

pollinia do not spontaneously undergo any movement of de-

pression, the weight of the pollen-masses sufficing to bend the

caudicle into the proper curvature for the act of fertilization.

Another peculiarity is that the posterior sepal secretes nectar,

and is developed into a spur-like nectary. Mr. Trimen in-

forms me that he has seen a Dipterous insect, allied to Bom-
hylius, frequenting the flowers. I may add that Mr. Trimen

has sent me descriptions and specimens of various other South-

African orchids, which confirm the general conclusions at

Avhich I have arrived in my w^ork.

On the movement of the pollinia o/Ophrys muscifera (p. 56).

—Mr. T. H. Farrer, who has lately been attending to the fer-

tilization of various plants, has convinced me that I have

erred, and that the pollinia of this Ophrys do undergo a move-
ment of depression. Hence my remarks on the correlation of

the various parts of the flower are to a certain extent invali-

dated ; but there can be no doubt that the naturally bent

caudicle plays an important part in placing the pollen-mass

in a proper position for striking the stigma. I have continued

occasionally to watch the flowers of this species, but have

never succeeded in seeing insects visit them ; but I have been

led to suspect that they puncture or gnaw the small lustrous

prominences beneath the viscid disks, which, I may add, are

likewise present in several allied species. I have observed

very minute punctures on these prominences, but I could not

decide whether these had been made by insects or whether

superficial cells had spontaneously burst.

Ophrys aranifera (p. 63).—F. Delpino states (Fecondazione

nellePiante&c, Firenze, 1867, p. 19) that he has examined in

Italy thousands of specimens of this Op)hrys^ and that it sel-

dom produces capsules. It does not secrete any nectar. Al-

though he never saw an insect on the flowers (excepting once

a green locust), nevertheless they are fertilized by insects ; for

he found pollen on the stigmas of some flowers, which had their

own pollinia still within the anther-cases. The pollinia never
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sj^ontaneously fall out. lie a])pears to think that I infer that

this Ophrys fertilizes itself, which is an error.

Ophrys apifera (p. 71).—Prof. Treviranus at first doubted

(Botanische Zeitung, 1862, p. 11) the accuracy of my account of

this Ophrys, and of the differences between it and 0. arach-

nites] but he has subsequently (Bot. Zeit. 1863, p. 241) fully

confirmed all that I have stated.

Ophrys arachnites (p. 72).—I have now examined several ad-

ditional living specimens of this Ophrys, and can confirm my
statement that the pollinia do not fall out of the anther-cases,

even when the spikes are strongly shaken ; nor do they fall

out when the spikes are kept standing in water for a weelc.

Mr. J. Moggridge has made (Journ. Linn. Soc, Bot. vol. viii.

1865, p. 258) a remarkable observation on 0. scolopax, which
is closely allied to 0. arachnites,—namely, that at Mentone it

never exhibits any tendency to self-fertilization, Avhilst at

Cannes all the flowers fertilize themselves, owing to a slight

modification in the curvature of the anther, which causes the

pollinia to fall out. This botanist has given, in his ' Flora of

Mentone,' a full description, with excellent figures, of 0. scolo-

pax, arachnites, araaifera, and apifera ; and he believes, from

the number of intermediate forms, that they must all be

ranked as varieties of a single species, and that their differ-

ences are intimately connected with their period of flowering.

It does not appear that these forms in England, judging from

their distribution, are liable to pass into each other, within any
moderate or observal)le ])eriod of time.

On the fertilization of Ilerminium monorchis (p. 74).—My
son, Mr. George Darwin, has fully observed the manner of

fertilization of this minute and rare orchis. It differs from

that of any other genus known to me. He saw the flowers

entered by various minute insects, and brought home no less

than twenty-seven specimens with ])ollinia (generally with only

one, but sometimes with two) attached to them. These insects

consisted of minute Hymenoptcra (of which Tetrastichus dia-

phantus was the commonest), of Diptera and Coleoptera, the

latter being Malthodes hrevicollis. The one indispensable

point appears to be that the insect should be of very minute

size, the largest being only the ~ of an inch in length. It

is an extraordinary fact that in all the si)ecimen8 the pollinia

were attached to the same peculiar s])ot, namely, to the outer

side of one of the two front legs, to the projection formed by
the articulation of the fenuir with the coxa. In one instance

alone a poUinium was attached to the outside of the femur

a little beneath the articulation. The cause of this peculiar

manner of attaclnnont is sutficiently clear : the middle part
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of the labellum stands so close to the anther and stigma, that

insects always enter the flower at one corner, between the

margin of the labellum and one of the upper petals ; they also

almost always crawl in with their backs turned directly or

obliquely towards the labellum. My son saw several which
had begun to crawl into the flower in a different position ; but
they came out and changed their position. Thus, standing in

either corner of the flower, with their backs turned towards
the labellum, they inserted their heads and fore legs into the

short nectary, which is seated between the two widely sepa-

rated viscid disks. I ascertained that they stand in this po-
sition by finding three dead insects, which had been per-

manently glued to the disks. Whilst sucking the nectar,

which occupies about two or three minutes, the projecting

joint of the femur stands under the large helmet-like viscid

disk on either side ; and Avhen the insect retreats, the disk

exactly fits on, and is glued to, the prominent joint. The
movement of depression in the caudicle then takes place, and
the mass of pollen-grains projects just beyond the tibia ,* so

that the insect, when entering another flower, can hardly fail

to fertilize the stigma, which is situated directly beneath the

disk on either side. I knoAv of hardly any other case in

which the whole structure of the flower is more beautifully

correlated than in the Herminixim for a most peculiar manner
of fertilization.

On the raovement of tlie pollinia in Peristylus viridis (p. 76).

—Mr. T. H. Farrer informs me that the pollinia certainly un-
dergo a movement of depression, but that this does not take

place until twenty or thirty minutes have elapsed after their

removal from the anther-cases. This length of time probably
accounts for my oversight. He asserts that, after the move-
ment of depression, the pollinia become much better adapted

to strike the stigmatic surface. He suggests that insects may
take a long time to lick up the nectar from the two naked
spots on the labellum, and through the narrow slit-like open-

ing into the nectary—and that during this time X\\q polli-

nium becomes firmly attached, by the slow hardening of the

viscid matter, to the insect's body, so as to be subsequently

ready to fertilize another flower when visited by the same
insect.

On the Le^idojptera which fertilize the Gymnadenia conopsea,

and on the divergence of the pollinia. (p. 82).—Mr. George
Darwin went at night to a bank where this species grows
plentifully, and soon caught Plusia chrysitis with six pollinia,

P. gamma with three, Anaitis iidagiaia with five, and Tri-

phmna jpronxd)a\\'\\\v seven pollinia attached to their proboscides.
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I may add tliat he caught the first-named moth, bearing the

poUinia of this orchis, in my flower-garden, although more
than a quarter of a mile distant from any spot where the plant

grows. I state in my work that I do not understand the cause
of the divergence of the pollinia so that they are enabled to

strike the lateral stigmatic sm-faces ; but the explanation is

simple. The upper margin of the nectary is arched, being
formed on one side by the disk of one pollinium, and on the

other side by the other disk. Now if a moth inserts its pro-

boscis obliquely, and there are no guiding-ridges by whicli, as

in Anacamptis jyi/rainidalis, a moth is compelled to insert its

proboscis directly in front, or if a bristle be inserted obliquely,

one pollinium alone is removed. In this case the pollinium

becomes attached a little on one side of the bristle or proboscis

;

and its extremity, after the vertical movement of depression,

occupies a proper position for striking the lateral stigma on
the same side.

On the G^onnadenia tridentata of North America (p. 83).

—

Prof. Asa Gray has published (American Journal of Science,

vol. xxxiv. 1862, p. 426, and footnote p. 260 ; and vol. xxxvi.

1863, p. 293) some interesting notes on the Gymnadenia
tridentata. The anther opens in the bud, and some of the

pollen invariably falls on the naked cellular tip of the rostel-

lum
; and this part, sti'ange to say, is penetrated by the pollen-

tubes, so tliat the flowers are self-fertilized. Nevertheless

"all the an-angcments for the removal of the pollinia by insects

(including the movement of depression) are as pertect as in the

species which depend upon insect aid." Hence there can be

Kttle doubt that this species is occasionally crossed.

Hahenaria or Platanthera hifolia (p. 88).—According to

Dr. H. Miiller, of Lippstadt, PI. hifolia of English authors is

the PL solstitialis of Boenninghausen ; and he fully agrees

with me that it must be ranked as specifically distinct from
PI. chlorantha. Dr. ^liiller states that this latter species is

connected by a series of gradations with another form which
in Germany is called PL hifolia. He gives a very full and
valuable account of the variability of these species of Platan-

thera and of their structure in relation to their manner of fer-

tilization. (See Verhandl. d. Nat. Verein. Jahrg. xxv. III.

Folge, V. Bd. pp. 36-38.)

American species of Platanthera (p. 91).—Prof. Asa Gray
has described (American Journal of Science, vol. xxxiv. 1862,

pp. 143, 259, & 424, and vol. xxxvi. 1863, p. 292) the struc-

tui'e of ten American species of Platanthera. Most of these

resemble in their manner of fertilization the two British spe-

cies described by me ; but some of them, in which the viscid
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disks do not stand far apart, have curious contrivances, such

as a channelled labellum, lateral shields, &c., compelling

moths to insert their proboscides directly in front. PL Hookerij

on the other hand {;ihicl. vol. xxxiv, 1862, p. 143), differs in a

very interesting manner : the two viscid disks stand widely

separated from each other; consequently a moth, unless of

gigantic size, would be able to suck the copious nectar without

touching either disk ; but this risk is avoided in the following

manner :—The central line of the stigma is prominent, and the

labellum, instead of hanging down, as in most of the other

species, is curved upwards, so that the front of the flower is

made somcAvhat tubular and is divided into two halves. Thus
a moth is compelled to go to one or the other side, and its

face will almost certainly be brought into contact with one of

the disks. The drum of the pollinium, when removed, con-

tracts in the same manner as I have described under PI. chlo-

rantha. Prof. Gray has seen a butterfly from Canada with

the pollinia of this species attached to each eye. In the case

of Platanthera fiava (American Journal of Science, vol. xxxvi.

1863, p. 292), moths are compelled in a different manner to

enter the nectary on one side. A narrow but strong protube-

rance, rising from the base of the labellum, projects upwards

and backwards, so as almost to touch the column ; thus the

moth, being forced to go to either side, is almost sure to

withdraw one of the viscid disks. In the allied and wonderful

Bonatea sjjeciosa of the Cape of Good Hope there is a similar

contrivance for the same purpose.

Platanthera hyperhorea and dtlatata have been regarded

by some botanists as varieties of the same species ; and Prof.

Asa Gray says (Amer. Journ. of Science, vol. xxxiv. 1862,

pp. 259 & 425) that he has often been tempted to come to the

same conclusion ; but now, on closer examination, he finds,

besides other characters, a remarkable physiological difference,

namely, that PL dilatata^ like its congeners, requires insect aid

and cannot fertilize itself ; whilst in PL hyperhorea the pollen-

masses commonly fall out of the anther-cells whilst the flower

is very young or in bud, and thus the stigma is self-fertilized.

Nevertheless the various structures adapted for crossing are

still present.

FertiUzation of Epipactis palustris (p. 102).—My son, Mr.

W. E.Darwin, has carefully observed for me this plant in the

Isle of Wight. Hive-bees seem to be the chief agents in fer-

tilization
; for he saw about a score of flowers visited by these

insects, many of which had pollen-masses attached to their

foreheads, just above the mandibles. I had supposed that in-

sects crawled into the flowers ; but hivc-bccs arc too large to
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do this ; they always clung, whilst sucking the nectar, to the

distal and hinged half of the labcllum, which was thus pressed

downwards. Owing to this part being elastic and tending to

spring up, the bees, as they left the flowers, seemed to fly

rather upwards ; and this would favour, in the manner explained

by me, the complete withdrawal of the })ollen-masses, quite as

well as an insect crawling out of the flower in an upward
direction. Perhaps, however, this upward movement may not

be so necessary as I had supposed; for,judging from the point

at which the pollen-masses were attached to the bees, the

back part of the head would press against, and thus lift up, the

blunt, solid, upper end of the anther, thus freeing the pollen-

masses.

Various other insects besides hive-bees visit this Epijjactis.

My son saw several large flies {Sarcophaga carnosa) haunting

the flowers ; but they did not enter in so neat and regular a

manner as the hive-bees ; nevertheless two had ])ollen-masse8

attached to their foreheads. Several smaller flies [C<jeloj)a

frif/i'da) were also seen entering and leaving the flowers, with

pollen-masses adhering rather irregularly to the dorsal sm-face

of the thorax. Three or four distinct kinds of Hymenoptera
(one of small size being Crabro hrevis) likewise visited the

flowers ; and three of these Hymenoptera had pollen-masses

attached to their backs. Other still more minute Diptera,

Coleoptera, and ants were seen sucking the nectar ; but these

insects appeared to be too small to transport the pollen-masses.

It is remarkable that some of the forefroino; insects should

visit these flowers ; for Mr. F. Walker informs me that the

Sarcophaga frequents decaying animal matter, and the Goelopa

haunts seaweed, occasionally settling on flowers ; the Crabro

also, as I hear from Mr. F. Smith, collects small beetles {Ilal-

ticce) for provisioning its nest. It is equally remarkable, see-

ing how many kinds of insects visit this Epipactin^ that, al-

though my son watched for some hours on three occasions

hundreds of plants, not a single hmuble-bee alighted on a

flower, though many were flying about. In a footnote I have

given the results of experiments made by Mr. ^lore, by cutting

off" the distal and hinged half of the labellum, in order to as-

certain how far this part is important. He has now repeated

the experiment on nnie additional flowers : of these, three did

not ])roduce seed-capsules ; but this may have been accidental.

Of six capsules which were produced, two contained about as

many seeds as the capsules of unmutilated flowers on the same
plant ; but four capsules contained much few^er seeds. The
seeds themselves were well-formed. These exjieriments, as

far as ihey go, support the view that the distal part of the
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labellum plays an important part in leading insects to enter

and leave the flower in a proper manner for fertilization.

Fertilization o/Epipactis latifolia (p. 104),—Although this

orchis is not common in the vicinity of Down, by a fortunate

chance several plants sprang up in a gravel walk close to my
house, so that I have been able to observe them during several

years, and have thus discovered how they are fertilized. Al-

though hive-bees and humble-bees of many kinds were con-

stantly flying over the plants, I never saw a bee or any Dip-

terous insect visit the flowers ; whilst, on the other hand, I

repeatedly observed each year the common wasp
(
Vespa syl-

vestris) sucking the nectar out of the open cup-shaped label-

lum. I thus saw the act of fertilization effected by the pollen-

masses being removed and carried on the foreheads of the

wasps to other flowers. Mr. Oxenden also informs me that

a large bed of E. purpurata (which is considered by some

botanists a distinct species, and by others a variety) was
frequented by " swarms of wasps." It is very remarkable

that the sweet nectar of this Fpipactis should not be attractive

to any kind of bee. If wasps were to become extinct in any
district, so would the Fpipactis latifolia.

Dr. H. Miiller of Lippstadt has pubHshed (Verhandl. d. Nat.

Ver. Jahrg. xxv. III. Folge, v. Bd. pp. 7-36) some very im-

portant observations on the differences in structure and in the

manner of fertilization, as well as on the connecting gradations,

between Fpipactis ruhiginosa^ microphylla^ and viridiflora.

The latter species is highly remarkable by the absence of a

rostellum, and by being regularly self-fertilized. This latter

circumstance follows from the incoherent pollen of the lower part

of the pollen-masses emitting, whilst still within the anther-

cells, pollen-tubes, which penetrate the stigma
;
and this oc-

curred even in the bud state. This species, however, is probably

visited by insects, and occasionally crossed ; for the labellum

contains nectar. F. microphylla is equally remarkable, by
being intermediate in structm-e between F. latifolia, which is

always fertilized by the aid of insects, and F. viridiflora,

which does not necessarily require any such aid. The whole

of this memoir by Dr. H. Miiller deserves to be attentively

studied.

Cephalanthera grandiflora (]). 108).—During the year 1862,

the flowers of this orchis appeared to have been visited much
less frequently by insects than during the previous years ; for

the masses of pollen were seldom broken down. Although I

have repeatedly examined the flowers, I have never seen a

trace of nectar ; but some appearances lead me to suspect that

the ridges within the base of the labellum arc attractive to
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insects, and are gnawed by them, as in tlie case of many
Vandete and other exotic orchids.

Goodyera repens (p. 114).—Mr. E-. B. Thomson informs me
that in tlie north of ocothmd lie saw many humble-bees visit-

ing- the flowers and removing the pollen-masses, which were
attached to their proboscides. The bee sent was Bomhus pra-
torum. This species grows also in the United States ; and
Prof. Gray (Amcr. Journ. of Science, vol. xxxiv. 1862, p. 427)
confirms my account of its structure and manner of fertiliza-

tion, which is likewise a])plieable to another and very dis-

tinct species, namely, Goodyera piibescens. Prof. Gray states

that the passage into the flower, which is at first very narrow,

becomes, as 1 suspected, more open during its older state.

Prof. Gray believes, however, that it is the column, and not

the labellum, which changes its position.

Sjnranthes autumnalis (p. 123).—As in the case of the

Goodyera^ Prof. Gray feels confident that it is the column which
moves from the labellum as the flower grows older, and not,

as I had supposed, the labellum which moves from the column.

He adds that this change of position, which plays so important

a part in the fertilization of the flower, "is so striking that

we wonder how we overlooked it" (Amer. Journ. of Science,

vol. xxxiv. p. 427).

On the rostellam ©/"Listera ovata not exploding spontaneously

(p. 149).—I have covei-ed up some additional jdants, and foimd

that the rostellum lost its power of explosion in about four days,

the viscid matter then turning brown Avithin the loculi of the

rostellum. The weather at the time was miusually hot, and
this may have hastened the process. After the four days had
elapsed, the pollen had become very incoherent and some had
fallen on the two corners, or even over the whole surface, of

the stigma, which was penetrated by the ])ollcn-tubes. Hence,

if insects should fail to remove the pollinia by causing the

explosion of the rostellum, this orchid certainly seems capable

of occasional self-fertilization. But the scattering of the in-

coherent pollen was largely aided by, and perhaps wholly de-

pended on, the presence of Thrij^s—insects so minute that

they could not be excluded by any net.

Listera cordata (p. 152).—Pi'of. Dickie has been so good as

to observe the flowers on living plants. He informs me that,

when the pollen is mature, the crest of the rostellum is di-

rected towards the labellum, and that, as soon as touched, the

viscid matter explodes, the pollinia becoming attached to the

touching object ; after the ex})losion, the rostellum bends

downwards and spreads out, thus protecting the virgin stig-

matic surface; subsequently the rostellum rises and exposes
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the stigma ; so that everything here goes on as I have de-

scribed under Listera ovata. The flowers are frequented by
minute Diptera and Hymenoptera.

On the self-fertilization of Neottia nidus-avis, and on the

rostellum not exploding spontaneously (p. 153).—I covered up
with a net several plants, and after four days found that the

rostellum had not spontaneously exploded, and had already

almost lost this power. The pollen had become incoherent,

and in all the flowers much had fallen on the stigmatic sur-

faces, which were penetrated by pollen-tubes. The sj)reading

of the pollen seemed to be in part caused by the presence of

Thrijjs, many of which minute insects were crawling about

dusted all over with pollen. The covered-up plants produced

j)lenty of capsules, but these were much smaller and contained

much fewer seeds than the capsules produced by the adjoining-

uncovered plants. I may here add that I detected on the crest

of the rostellum some minute rough points, which seemed

particularly sensitive in causing the rostellum to explode.

Dr. H. Miiller, of Lippstadt, informs me that he has seen

Diptera sucking the nectar and removing the pollinia of this

plant.

On the self-fertilization of certain Epidendrese (p. 166).

—

Dr. Criiger says (Journ. Linn. Soc. vol. viii. Botany, 1864,

p. 131) that "we have in Trinidad three plants belonging to

the Epidendrese (a Schomhurghia^ Gattleya^ and Epidendron)

which rarely open their flowers, and are invariably impreg-

nated when they do open them. In these cases it is easily

seen that the pollen-masses have been acted on by the stig-

matic fluid, and that the pollen-tubes descend from the pollen-

masses in situ down into the ovarian canal." Mr. Anderson,

a skilful cultivator of orchids in Scotland, informs me (see also

' Cottage Gardener,' 1863, p. 206) that with him the flowers

of Dendrohium cretaceum never expand, and yet produce

capsules with plenty of seed, which, when examined by me,

was found to be perfectly good. These orchids make a near

approach to those dimorphic plants (as Oxalis, Ononis, and

Viola) which habitually produce open and perfect, as well as

closed and imperfect flowers.

On the slow movement of the j)oUinia in Oncidium (p. 189).

—Mr. Charles Wright, in a letter to Prof. Asa Gray, states

that he observed, in Cuba a poUinium of an Oncidium attached

to a Bombus, and he concluded at first that I was completely

mistaken about the movement of depression ;
but after several

hours the pollinium moved into the proper position for fertilizing

the flower.

Manner of fertilization of rarious exotic Orchids (j). 189).
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—I may here remark that Delpino (Fecondazione nelle Piante,

Fii'enze, 1867, p. 19) says he has examined flowers of Vanda^
Epidendron^ P/iaius, Onciditon^ and Dendrohium^ and con-
firms my general statements. The late Prof, lironn, in his

(lerman transhition of this work (1862, p. 221), gives a de-
scription of the structure and manner of fertilization of Stan-
ho]jea devoniensis.

Sexes ofAcYO-pera, not separated {^. 206).—I have committed
a great error about this genus, in supposing that the sexes
Avei-e separate. Mr. J. Scott, of the Royal Botanic Garden of

Edinburgh, soon convinced me that it was an hermaphrodite,

by sending me capsules containing good seed, which he had
obtained by fertilizing some flowers wnth pollen from the same
plant. He succeeded in doing this by cutting open the stig-

matic chamber, and inserting the pollen-masses. My error

arose from my ignorance of the remarkable fact that, as shown
by Dr. Hildebrand ( Botanische Zeitung, 1863, Oct. 30 et

AC^-., and Aug. 4, 1865), in many orchids the ovules are not
developed until several weeks or even months after the pollen-

tubes have penetrated the stigma. No doubt if I had exa-
mined the ovaria of Acropera some time after the flowers had
withered, I should have found well-developed ovules. In
many exotic orchids besides Acropera (namely, in Gongora^
Cirrhceaj Aci7iefa, Stanhopteaj &c.), the entrance into the stig-

matic chamber is so narrow that the pollen-masses cannot be
inserted without the greatest difficulty. How fertilization is

eftected in these cases is not yet knowm. That insects are the

agents there can be no doubt ; for Dr. Criiger saw a bee {Eu-
(jlossa) with a pollinium of a Stanhopea attached to its back

;

and bees of the same genus continually visit Gongora. Fritz

Miiller has observed, in the case of Cirrlwa (Bot. Zeitung,

Sept. 1868, p. 630), that if one end of the pollen-mass be in-

serted into the narrow entrance of the stigmatic chamber, this

part, from being bathed by the stigmatic fluid, swells, and the

whole pollen-mass is thus gradually drawn into the stigmatic

entrance. But, from observations which I have made on
Acropera and Stanhopea in my own hot-house, I suspect that,

with many of these orchids, the })edicel with the narrow end
of the pollinium, and not the broad end, is ordinarily inserted

into the stigmatic chamber. By thus placing the })()llinium,

I have occasionally succeeded in fertilizing some of these

orchids, and have obtained seed-capsules.

Structure and fertilization of the Vandeae dec. of Brazil

(}). 210).—Fritz Miiller has sent me many letters containing an
astiinisliing number of new and curious observations on the

structure and manner of cross-fertilization of various orchids
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inhabiting South Brazil. I much regret that I have not here

space or time to give an abstract of his many discoveries,

which support the general conclusions given in my work;
but I hope that he will some day be induced to publish a full

account of his observations.

Fertilization of Catasetum (p. 211).—It has been highly

satisfactory to me that my observations and predictive conclu-

sions in regard to Catasetum have been fully confirmed by the

late Dr. Criiger, the Director of the Botanic Gardens of Tri-

nidad, in letters to me and in his paper in the ' Journal of the

Linnean Society' (vol. viii. Bot. 1864, p. 127). He sent me
specimens of the bees, belonging to three species of Euglossa,

which he saw gnawing the inside of the labellum. The pol-

linia, when ejected, become attached to, and lie flat on, the

backs of the bees, on the hairy surface of the thorax. Dr.
Criiger has also proved that I was correct in asserting that

the sexes of Catasetum are separate, for he fertilized female

flowers with pollen from the male plants ; and Fritz Miiller

effected the same thing with Catasetum mentosum in South
Brazil. Nevertheless, from two accounts which I have re-

ceived, it appears that Catasetum tridentatum^ though a male
plant, occasionally produces seed-capsules ; but every botanist

knows that this occasionally occurs with the males of other

dioecious plants. Fritz Miiller has given (Botanische Zeitung,

Sept. 1868, p. 630) a most interesting account, agreeing with
mine, of the state of the minute pollinia in the female plant

:

the anther never opens, and the pollen-masses are not attached

to the viscid disks, so that they cannot be removed by any
natural means. The pollen-grains, as so generally occm's with
rudimentary organs, are extremely variable in size and shape.

Nevertheless the grains of the rudimentary pollen-masses be-

longing to the female plant, when applied (which can never
naturally occur) to the stigmatic surface, emitted their pollen-

tubes ! This appears to me a very curious instance of the

slow and gradual manner in which structures are modified

;

for the female pollen-masses, included within an anther which
never opens, are seen still partially to retain their former
powers and function.

Mormodes luxatum (p. 265).—I have now examined another

species of Mormodes^ the rare M. luxatum^ and I find that the

chief points of structure, and the action of the different parts,

including the sensitiveness of the filament, are the same as

in M. ignea. The cup of the labellum, however, is much
larger, and is not pressed down firmly on the filament on the

summit of the column. This cup probably serves to attract

insects, and, as in (kitasetwn^ is gnawed by them. • ^J'lio flowers
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arc asymmetrical to an extraordinary degree, the right-hand
and left-hand sides differing much in shape.

Ct/cnoches ventricosum (p. 265).—The plant described in my
work as a second species of Mormodes proves to be Cycnoches
ventricosum. I iirst received from Mr, Veitch some flower-buds,

from which the section (fig. xxx.) was taken ; but subsequently

he sent me some perfect lloAvers. The yellowish-green petals

and sepals are reflexed
; the thick labellum is singularly shaped,

with its upper surface convex, like a shallow basin turned

upside down. The thin column is of extraordinary length, and
arches like the neck of a swan over the labellum ; so that the

Avhole flower presents a very singular appearance. In the sec-

tion of the flower, given in my work, we see the elastic pedicel

of the pollinium bowed, as in Catasetum or Mormodes
; but at

the period of growth represented in the figure the pedicel was
still united to the rostellum, the future line of separation being
shown by a layer of hyaline tissue indistinct towards the upper
end of the disk. The disk is of gigantic size, and its lower

end is produced into a great fringed curtain, which hangs in

front of the stigmatic chamber. The viscid matter of the disk

sets hard very quickly, and changes colour. The disk ad-

heres to any object with surprising strength. The anther is

very different in shape from that of Catasetum or Mormodes^
and apparently would retain the pollen-masses with greater

force. A part of the filament of the anther, lying between
two little leaf-like appendages, is sensitive ; and when this

part is touched, the poUinium is swung upwards, as in Mor-
modes^ and with sufficient force, if no object stands in the

way, to throw it to the distance of an inch. An insect of

large size alights probably on the labellum, for the sake of

gnawing the convex surface, or perhaps on the extremity of

the arched and depending column, and then, by touching the

sensitive point, causes the ejection of the pollen-masses, which
are affixed to its body and thus transported to another flower

or plant.

Fertilization ofthe Arethuscje (p. 269).

—

Ejiipogium Gmelini
has been the subject of an admirable memoir (Ueber den Blii-

thenbau, &c., Gottingen, 1866) by Dr. P. Rohrbach, who
has sho'wn how the flowers are fertilized by Bomhus lucorum.

With respect to another genus belonging to this same tribe,

namely Pogonia, Dr. Scudder of the United States has de-

scribed (Proc. Boston Nat. Hist. Soc. vol. ix. 1863, p. 182)
the manner in which it is fertilized by the aid of insects.

Cypripedium (p. 274).—Prof. Asa Gray, after examining
several American species of Cypripedium^ wrote to me (see

also Amer. Journ. of Scioneo. vol. xxxiv. 1862, p. 427) that
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he was convinced that I was in error, and that the flowers

are fertilized by small insects entering the labellum through

the large opening on the upper surface, and crawling out by
one of the two small orifices close to either anther and the

stigma. Accordingly I caught a very small bee which seemed

of about the right size, namely the Andrena ^arvula (and this

by a strange chance proved, as we shall presently see, to be

the right genus), and placed it in the labellum through the

upper large opening. The bee vainly endeavoured to crawl

out again the same way, but always fell baclcAvards, owing to

the margins being inflected. The labellum thus acts like one

of those conical traps with the edges turned inwards, which are

sold to catch beetles and cockroaches in the London kitchens.

Ultimately the little bee forced its way out through one of the

small orifices close to one of the anthers, and was found when
caught to be smeared with the glutinous pollen. I then again

put the same bee into the labellum
;
and again it crawled out

through one of the small orifices. I repeated the operation

five times, always with the same result. I then cut away the

labellum, so as to examine the stigma, and found it well

smeared over with pollen. Delpino (Fecondazione &c. 1867,

p. 20) Avith much sagacity foresaw that some insect would be

discovered to act in the manner just described ; for he argued

that if an insect were to insert its proboscis, as I had supposed,

from the outside through one of the small orifices close to one

of the anthers, the stigma would be fertilized by the plant's

own pollen 5
and in this he did not believe, from having

confidence in what I have often insisted on—namely, that all

the contrivances for fertilization are arranged so that the

stigma shall receive pollen from a distinct floAver or plant.

But these speculations are now all superfluous ; for, owing to

the admirable observations of Dr. H. Miiller, of Lippstadt

(Verb. d. Nat. Ver. Jahrg. xxv. III. Folge, v. Bd, p. 1), we
actually know that Cypripedium calceohts in a state of nature

is fertilized by two species of Andrena, in the manner above

supposed.

0)1 the relation between the more or less viscid condition of
the pollen and stigma in Cypripedium (p. 276).—The relation

between the state of the pollen and stigma, which I have

pointed out in my work, is strongly confirmed by Prof. Gray's

statement (Amcr. Journ. of Science, vol. xxxiv. 1862, p. 428),

namely, that in C. acaule the pollen is much more granular or

less viscid than in other American species of the genus, and in

this species alone the stigma is slightly concave and viscid

!

Dr. Gray adds that in most of the species the broad stigma

presents another remarkable ])eculiarity, " in being closely
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beset with minute, rigid, sharp-pointed papillae, all directed

forwards, which are excellently adapted to brush off the pollen

from an insect's liead or back."

The use of tlie copious fuid contained within the laheJhan

o/ Coryanthes {p. 278).—The Coryanthes macrantha is per-

haps the most wonderful of all known orchids, even more
wonderful in structure and function than Catasetum. Its

manner of fertilization has been described by Dr. Criiger in

the 'Journal of the Linnean Society' (vol. viii. Bot. 1864,

p. 130) , and in letters to me. He sent me bees, belonging to

the genus Euqlossa, which he saw at work. The fluid in the

bucket formed by the basal part of the labellum is not nectar

and does not attract insects, but serves, by wetting their

wings, to prevent them from crawling out except through the

small passages close to the anther and stigma. Thus the

secretion of fluid in this orchis serves exactly the same end as

the inflected margins of the lal)cllum in Cyprijjedium.

On the evidence that Insects visit many exotic Orchids in order

to gnaio jycirts of the laMIum, and not for the sake of nectar

(p. 284).—It has been highly satisfactory to me tliat this hypo-
thesis has been fully confirmed. In theWest Indies, Dr. Criiger

witnessed humble-bees of the genus Euglossa gnawing the

labellum of Catasetum^ Coryanthes^ Gongora^ and Stanhopea
;

and Fritz Miiller has repeatedly found, in South Brazil, tiie

prominences on the labellum of Oncidium gnawed. We are

thus enabled to understand the meaning of the various extra-

ordinary crests and projections on the labellum of various

exotic orchids ; for they invariably stand in such a position

that insects, whilst gnawing them, will be almost sm-e to

touch the viscid disks of the pollinia, and thus remove them.

Bonatea sjjeciosa (p. 305).—The manner of fertilization of

this extraordinary orchis has now been fidly described by !Mr.

E. Trimcn in the ' Journal of the Linnean Society ' (vol. ix.

Bot. 1865, p. 156). A projection rising from the base of the

labellum is one of its most remarkable peculiarities, as an in-

sect is thus compelled to insert its proboscis on one side, and

thus to touch one of the two widely separated and projecting

viscid disks. Mr. J. P. Mansel Weale has also published

{ibid. vol. x. 1869, p. 470) analogous observations on a second

species, viz. Bo)iatea Banciuii. Mr. Weale caught a ski])])er-

butterriy {Pyrgus ehno) quite embarrassed by the number of

pollinia belonging to this orchis which adhered to its sternum.

I do not know of any other case in which the pollinia adhere

to the sternum of a Lepidopterous insect.

On the nature of the contraction irhich causes the jwUinia,

after their removal from the anther, to change their position
' Ann.&Mag.N.IIist. Scr. 4. Vol.'w. 12
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(p. 338).—In Orchis hircina, I clearly saw, under the micro-

scope, the whole front of the viscid disk become depressed as the

two pollinia together underwent the movement of depression.

Number of seeds (p. 344).—The number of seeds produced

by Orchis macidafa, as given in my work, is small in com-

parison with that produced by some foreign species. I have

shown (Variation of Animals and Plants under Domestication,

vol. ii. 18G8, p. 379), on the authority of Mr. Scott, that a

single capsule o^ Acrojjera contained 371,250 seeds
;
and the

species produces so many flowers and racemes, that a single

plant ])robably sometimes produces as many as 74 millions of

seeds in tlie course of a single year. Fritz Miiller carefully

estimated, by weighing, the number of seeds in a single capsule

of a Maxillaria in South Brazil, and found the number
1,756,440. The same plant sometimes produces half-a-dozen

capsules.

Number ofpollen-grains (p. 355).—I have endeavoured to

estimate the number of pollen-grains produced by a single

flower of Orchis mascula. There are two pollen-masses ; in

one of these I counted 153 packets of pollen ; each packet

contains, as far as I could count, by carefully breaking it up
under the microscope, nearly 100 compound grains

;
and each

compound grain is formed of four grains. By multiplying

these ligures together, the product for a single flower is about

120,000 pollen-grains. Now we have seen that in the allied

0. maculata a single capsule produced about 6,200 seeds ; so

that there are nearly twenty pollen-grains for each ovule or

seed. As a single flower of a Maxillaria produced 1,756,000

seeds, it would produce, according to the above ratio, nearly

34 million pollen-grains, each of which, no doubt, includes

the elements for the reproduction of every single character in

the mature plant

!

Enumeration of the Orch^dcas xohich^ as at present hnoivn,

habitually fertilize themselves (p. 358).—We have now seen

that self-fertilization habitually occurs, in a more or less perfect

manner, in one of the species of 0j>hrys, of Neotinea, Gymna-
denia^ Plafanthera, Epipactis^ Gephalantkera^ Neottia, and in

those Epidendreoi and in Dendrobium which often ])roduce

flowers tliat never expand. No doubt other cases will here-

after be discovered. Self-fertilization seems to be more per-

fectly secured in Ophrys apifera and in Neotinea intacta than

in tlie other species. But it deserves especial notice that in

all these orchids structures are still present, not in a rudimen-
tary condition, which are manifestly adapted for the trans))ort

by insects of tlic pollcn-masscs from one flower to anotlier.

As I have elsewhere remarked, some plants, both indigenous
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and naturalized, rarely or never bear flowers, or, if they do bear
flowers, tlicse never produce seed. But no one doubts that

it is a general law of nature that phanerogamic plants sliould

produce flowers, and tliat these flowers should produce seed.

When tliey fail to do this, we believe tliat such plants would
perforin their proper functions under different conditions, or

that they formerly did so and will do so again. On analogical

grounds I believe that the few orchids which do not now inter-

cross, either did formerly intercross (the means for eff'ecting

this being still retained) or that they will do so at some
future period under diftcrent conditions, unless, indeed, they
become extinct from the evil effects of long-continued close

interbreeding;.

XVII.

—

Note on Hyponome Sarsi, a recent Cystidean.

By S. LOVEN*.

The general appearance of this very remarkable Echinodcrin

is that of a small starfish or a Euryalid. It has a disk, con-

vex on the ventral surface, flattened on the dorsal, and five

short and broad rays ; each of these is divided into two short

dichotomous branches, terminating in four very short rounded
lobes. As in the recent Q^QWdYnAntedon and PenfacrinuSj a large,

conical, proboscis-like funnel rises in one of the inteiTadial spaces

of the ventral sm'face of the disk ; and from a point situated

a little before the centre of the same surface five narrow chan-
nels, protected by marginal scales, radiate and, bifurcating

thrice, run out on the rays and their branches, giving off" short

branchlets to certain sacculate protuberances placed at regular

distances. No pinnute. On the protuberances and on the

rays the channels are open ; but upon the disk, between their

first bifurcation and their common starting-point, their mar-
ginal scales close over them, forming a vault, so that the five

channels are converted into covered ducts, converging into a

common subcentral aperture, concealed beneath the integument,

and not visible from the outside. In the covered parts of the

channels I found masses, consisting of microscopic Crustacea,

larval bivalves, and other remains of the food of the animal,

apparently taken through the ends and open parts of the

channels, and on its way, through their covered parts, to the

concealed mouth. On the rays, near their tips, are seen some
few pores, perhaps indicating the existence of retractile organs.

The ventral surface is clothed witli rather small, thick-set,

* We are indebted to the Author for the communication of this trans-

lation from ' Forliandlinj^er ved do Skandinavi.ske Naturforskeres tiendo

Mode, i Christianin," July 18G8.

12*



160 Mr. A. E. Verrill on a new JeUyfish.

ii-regular whitish scales, among wliich, in certain places, some
six or seven larger ones are seen forming a rosette. Between
the rays and their bifurcations this scaly covering of the ven-

tral surface extends back on to the dorsal surface, ending there

with great regularity in triangular spaces pointing to the

centre of the disk. The remainder of the dorsal surface of the

disk and the rays, which, by this arrangement, assumes the

form of a regular star with five broad dichotomous rays, is

clothed with a soft and smooth brownish skin. There is no trace

of a calyx. In the centre of the even dorsal face of the disk is

seen a somcAvhat pentagonal space studded with minute pores.

To have the channels on the disk converted into tunnel-

like passages leading to a mouth concealed beneath the integu-

ment is a peculiarity hitherto not observed in any recent

Crinoid ; but it is, as shown by Professor Huxley and Mr.
Billings, a characteristic of the palaeozoic Crinoids and Cysti-

deans. The absence of any indication of a calyx at once

excludes Hyponome from the former. Among the Cystideans

it recalls the genus Agelacrinites^ of Vanuxem, by the de-

pressed form of the body, the scaly covering, and the flatness

of the dorsal surface, devoid of anything like a stem or

peduncle, as also by the absence of pectinated rhombs and of

pinnulffi. Branchlets running from the channels to sacculate

protuberances are found also in the genus Glyptocystites of

Billings and Glyptosplicerites of Johannes Miiller ; and bifur-

cations of the channels are met with in 8ph(Brocystites and
Callocystites of Hall. Lastly, the genus Hyponome shares

with the surviving type of the Crinoidea the radiated form of

the body and the simply conical unprotected funnel.

The specimen described is from Cape York, Torres Strait.

XVIII.

—

Descriptions of a remarhabJe new Jellyfish and tioo

Actiniansfrom the coast of Maine. By A. E. Verrill*.

During an excursion to the coast of Maine and Bay of Fundy
last season, many interesting and rare marine animals were
observed and collected by myself and companions f. Among
the most remarkable new species is a very large and beautiful

Discophorous jellyfish, which is the type of a new genus, and
represents a family previously unknown u})on our Atlantic

coast.

In size and general appearance it has some resemblance to

Cyanea arctica^ for which it may, possibly, have been hitherto

mistaken by casual observers ; for it seems scarcely probable

* From Silliman's American Journal, July 1869

t Messrs. S. I. Smith, G. A. Jackson, H. E. Webster, and E. F. Ven-ill.
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that such a large and conspicuous species, which occurred twice

among the wharves at Eastport, could otherwise have so long

escaped observation. Its colour, however, is much lighter than

that of Cyayiea, and yellowish rather than brow n or reddisii,

while the much less numerous tentacles are larger, flattened,

with one edge crenulated and bordered with white ; and its

entire structure is quite different.

It is far more nearly allied to Hexadecomma amhigunm^
Brandt, of the North Pacific; but the latter is represented with

round tentacles, different marginal lobes and ovaries, and
broader and much more complicated mouth-folds.

Callinema, Verrill, gen. nov.*

Disk broad, moderately thick, with numerous broad channels

running to the mai-ginal one, arranged in sixteen systems,

two or three parallel and undivided tubes alternating with a

group of five or six branching ones, which unite together into

one toward the central portion of the disk, each of which cor-

responds in position with one of the sixteen eye-bearing mar-
ginal lobes. Toward the marginal channel the branching tubes

anastomose freely, the undivided ones but slightly or not at

all, though two often unite into one near the margin. Margin
deeply and regularly divided into scolloped lobes, sixteen of

Avhich bear eyes and are bilobed for more than half their

length, bearing the eye at the division, just below which the

channel in the lobe divides into two divergent branches, one of

which goes to each division. Alternating with the eye-lobes

are somewhat longer lobes, which are divided at the edge into

two, three, or four rounded scollops, each of which receives a

simple channel. Tentacles in a nearly regular circle, but

arranged in groups of five or six at the bases of the interocular

lobes, very long, highly contractile, flat; one edge double,

finely scolloped, the scollops again finely crenulatc. Ovaries

large much convoluted pendent pouches. Lobes of the acti-

nostome four, large, elongated, pointed, complexly lobed and
frilled.

Callinema ornata^ Verrill, sp. nov.

Disk large, up to 18 inches in diameter, with conspicuous

radiating tubes '1 to '3 inch broad. Actinal appendages,

when extended, about as long as the diameter of the disk,

broad, much convoluted, and deeijly frilled at base, the edges

with line pa]nlliform divisions. Ovaries large, hanging loosely

from tlie underside of the disk, and nearly cfpial in length to

the radius of the disk. Tentacles "2 inch broad, extending to

* KciXXof, beauty, vr]^a, thread.
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the length of at least 15 feet in large specimens, capable of

contracting to a length of less tlian six inches, about 80 or 90

in number, arranged in a nearly regular circle, one to each of

the marginal scollops, except tliose of the eye-bearing lobes
;

double edge neatly scolloped, frilled and minutely crenulated.

Disk transparent, tlie radiating tubes light brownisli yellow,

the central area marked interiorly with lines of light orange,

enclosing larg«, irregularly polygonal areas, below wliich the

lobes of the actinostome show through, giving a yellow centre

about three inches in diameter ; outside of this the ovarian

lobes, which are light brownish yellow, show through the disk

and extend at times nearly to its margin. They are grouped

somewhat into four divisions, and float about variously as the

animal moves. Eyes pearl-white. Tentacles transparent, the

complex edge flake-white. Actinal folds lemon-yellow or light

bufl;, Lobes of the reproductive organs cither yellowish white

or brownish yellow, with darker borders of yellowisli brown or

orange-brown. Phosphorescent w*ith white light. Diameter

of largest specimen 18 inches ; length of tentacles 15 feet or

more, in extension. Another specimen was 10 inches in dia-

meter ;
disk at centre 1*5 inch thick ; largest marginal lobes

1'25 long, smallest "75; actinal appendages 8-10 inches long;

ovaries hang down 4 inches from disk ; tentacles 12 feet long.

Eastport Harbour, swimming near the surface at noon

;

three specimens observed, one preserved in the museum of

Yale College.

Edwardsia elegansj Verrill, sp. nov.

Body elongated, slender ; epidermis thick, light yellowish

brown, Avith entangled mud, the upper edge slightly free and
prominent. Tentacles 16, slender, variously curved and en-

twined, pale flesh-colour, with a central longitudinal line of

light orange-red ; naked part below the disk pale pink, with

longitudinal white lines corresponding with the internal

lamcllai 5 mouth light yellowish ; disk pale flesh-colour.

East])ort, Me., at low water under stones, rare; also on In-

dian Island, N. B.

Edwardsiafarinaceaj Verrill, sp. nov.

Body small, changeable in form, not very slender, often

swollen in the middle or near the base, tapering upward;
epidermis firm, dark yellowisli, covered Avith small, firmly

adherent grains of sand, the internal lamella showing through

faintly, but becoming more distinct on the naked, transparent,

protruded basal portion, which is marked by 12 corrcsj)onding

whitish sulcations, meeting at the cud and alternating with

some finer lines. Upper part of colinnn tiansparcnt and naked
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for about '12 incli. Tentacles 12, sliort, conical, in a single

circle at the margin of the disk, not crowded, pale yellowish

Avhite, sprinkled with fine flake-white specks, which become
more crowded on the inner median line and at the tips. Disk
small, protruded ; mouth largely dilatable, at times elevated

on a cone ; lips with 6 to 12 irregular lobes. Disk and naked
space below the tentacles pale yellowish white, finely speckled

with flake-white, the disk with faint whitish radiating lines.

Length "5 inch, greatest diameter '15
; diameter of disk '12.

South Bay, Lubec, on a muddy bottom in 8 fathoms, rare.

XIX.

—

Descnj)tions of new SjK'cies of Butterflies from Tro-

liical America. By Osbert Salvin, M.A., F.L.S., &c.*

1. Olyras insignis.

^ . Exp. 4*1 in. Antenme yellow, black at the base
;
palpi

black, with a lateral streak of white on each side ; head black,

with white spots round the eyes
;
prothorax black, with a

yellow spot in the centre ; thorax black tinged with yellow

;

Aving-coverts black, with two white spots on each ; abdomen
dusky, black beneath, with an indistinct lateral line of white
and white spots near the articulations beneath : anterior wing3
elongated, the anal angle much produced, diaphanous, yellow
at the base, margins black ; a black curved band crosses the

cell to near the origin of the first median branch ; the second

median section is black, and meets a band which, crossing the

wing through the end of the cell, passes along the second median
branch to the outer margin ; another indistinct band crosses

tlie clear apical portion of the wing : posterior wings clear

yellowish, outer margin broadly bordered with black, inside

which, near the anal angle, is an edging of tawny red ; ner-

vures of both wings black : beneath just as above, except that

there is a row of fourteen white spots arranged in pairs round
the outer margin of the anterior wings, and eleven similarly

placed round the margin of the posterior wings, and also one
near the apical angle between the costal and subcostal nervures.

Hab. Calobre, Veragua {Arce).

Ohs. AtrueO/yrrtSjbut differing from both known members of

the genus in having the intervals between the l)lack markings
of the wings either transparent or clouded with a semitrans-

parcnt yellowish tinge.

2. Ttliomia frater.
^ . Exp. 2*50 in. Wings diaphanous : head, body (except

* All the spociuiens from which these descriptions are takeu are in

Mr, Godnian's and mv own collection.
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on the under surface, which is paler), antenna, nervures, and

a broad margin to both wings black, the latter having obsolete

white spots on the outer margin ; the abdominal margin of the

hind wing has a yellow spot.

? . Similar to the male, but rather larger, and the outer

black margin of the hind wings broader.

Underside differs only from the upper in having the white

submarginal spots more clearly defined.

Bab. Pozzuzo, East Peru {Pearce).

Ohs. LikeIthomia cceno, Dby .&Hew. , but differs as follows :

—

The angle the lower discoidal nervule makes with the median

is more obtuse, the lower radial is emitted above the recurrent

nervule, the yellow patch of the hind wings is more restricted,

and the subcostal branches of the anterior wings are included

in the black margin. On the underside the white spot at the

base of the posterior wings of /. cceno is absent, and in the

present species the under surface of the abdomen is dusky in-

stead of bright yellow.

3. Ithomia tricolor.

? . Exp. 2*60 in. AntennjB black, yellow at the tip
;
palpi

black, with lateral streaks of white ; head black, with white

spots ; thorax and abdomen black, the latter grey beneath

;

anterior wmgs dusky black, with diaphanous patches, one, in-

distinct, at the base of the cell, another, distinct, at the end,

one between the first and second median branches, and a large

patch beyond the cell divided by the subcostal and radial

nervures : posterior wings tawny orange ; costal and outer

margin black ; this black border is broader at the apical angle,

where it almost includes a whitish spot at the end of the cell,

and then tapers off at the anal angle : beneath as above,

but rather paler ;
six white spots near the outer margin

of both wings show through to the upperside
;
the base of the

costa of the posterior wings is white, and a large white patch

spreads over and outside the cell, witli the origin of the second

median branch as its centre : neuration of hind wing as in $

Ith. co'iio ; but the wing is more elongated, there is no upper

discocel hilar, the upper radial appearing as a branch of the

subcostal.

JIah. Apolobamba, North Bolivia {Pearce).

Ohs. This species belongs to the group containing Ithomia

c(pno^ and to the section Ceratinia of Bates's arrangement. It

is, however, quite different in coloration from any species with

which I am acquainted.

4. Ithomia semifulva.

(^ . Exp. 2*60 in. Antennte yellow, black at the base
;
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protliorax and Aviiig-coverts taAvny
;
abdomen brownish black,

beneath yellow : anterior wings tawny, apical third, including

the whole outer margin, two spots at the end of the cell, and
the base of the wing, except along the subcostal and median
nervures, brownish black : posterior wings black ; apical angle,

except the margin, tawny : beneath similar to the upper sur-

face, except that there is a row of white spots close to the

outer margin of both wings : costa of the hind wings tawny,
the base yellow.

? . Similar to the male.

Neuration similar to that oi Ith. dioncea^ Hew., and its allies.

Hah. Guadalquiza, Ecuador; and Pozzuzo, Peru (Pearce).

Ohs. In coloration this species exactly resembles Mechanitis

rnothone^ Hew., on the upperside, and only differs on the imder-
side by the presence of the submarginal row of white spots.

It belongs to the Ceratinia group of Ithomia, but is unlike

any other species of this section.

5. ItJiomia pardalis.

S . Exp. 3*05 in. Head icanting
;
prothorax and abdomen

black ; anterior wings yellowish, diaphanous ; outer margin,
including a large triangular spot at the extremity of each of

the nervures, black ; there are two black spots joined by a
narrow line at the end of the cell, and three semitransparent,

elongated, dark spots between the subcostal, the radials, and
the third median branch ; inner margin black : posterior wings
clear transparent, outer margin broadly black, deeply in-

dented internally, including six round transparent spots ; an
irregular dark band crosses the wing through the end of the

cell to the inner margin : the markings beneath as those above,

but in addition there are two small white spots near the apex
of the anterior wings, and two elongated white marks about
the middle of the costa of the posterior wings, the base being
yellowish. Neuration as in Ithomia susiana, Feld. ; the lower

discocellular makes an acute angle with the third section of

the median ; the middle discocellular bears the recurrent

nervule, and the upper discocellular meets the subcostal at a

very obtuse angle at a distance from the base of the wing
about equal to the first and second sections of the median
nervures.

Hah. Guadalquiza, Ecuador {Pearce).

Ohs. Though differing in the much greater transparency of the

wings, this species must certainly be placed near Ith. susiana^

Feld., the neuration of the hind wing agreeing best with that

species. The antenna? are wanting ; but, from analogy, they

should be long. »
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6. Ithomia peruana.

^ . Exp. 2'40 in. Antennje black, the club yellow
;

palpi

white, black in front ; head and thorax black ; abdomen black,

dusky beneath : anterior wings diaphanous, the margins, ner-

vures, and two dark bands, one across the middle and the other

at the end of the cell, black ; a small yellowish spot lies close

to the costa beyond the cell : posterior wings diaphanous, the

apical angle, nervures, and outer margin black ; a yellowish

tinge pervades the film near the inner margin : beneath as

above, the dark borders of the wings having the inner part

red ; basal half of the costa of the j)Osterior wings yellow

;

there are three small white spots close to the apical angle of

the fore wings, and a row of five close to the outer margin of

the hind wings : neuration of the hind wings as in Ith. avella,

Hew. ; the pencil of hairs originates from a receptacle formed
by the curvature of the costal and subcostal nervures ; the

recurrent nervule is borne by the lower discocellular ; the

upper discocellular is long, and meets the subcostal some way
from its extremity at a very obtuse angle.

Hah. Pozzuzo, East Peru (Pearce).

Ohs. Allied to Ith. avella^ Hew., but differs in the club of the

antennEG being yellow instead of black, in the costal margin
being quite black instead of rufous, and beneath in half of the

costal margin of the posterior wings being yellow, and in the

origin of the pencil of hairs being black instead of grey in the

middle : the posterior wings, too, are tinged with yellow in-

stead of being clear hyaline.

7. Ithomia picta.

? . Exp. 2' 15 in. Antennae black, with the club yellow;
palpi Avhite, black in front ; head, thorax, and abdomen black,

the latter whitish beneath : anterior wings black, less opaque
towards the outer half of the wing beyond the cell ; anterior

portion of the cell tawny, the end covered with a black patch

;

a large yellow spot in the middle ; there are four irregular yel-

low spots outside the cell, the uppermost crossing the subcostal

and u})])er radial, and a submarginal row of five yellow spots :

])Osterior wings bordered broadly Avitli black, next to which
is placed a tawny band extending over the inner margin, but

not to the apical angle ; inside the tawny colouring is a large

yellow patch including the whole of the cell and extending

beyond it : beneath as above, the base of the costa of the pos-

terior wings being tawny; and the outer marginal black band
of each wing includes seven white spots. Neuration of hind

Aving as in ? Ith. latUla^ Hew. The lower discocellular emits
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the recurrent ncrvule, and tliere is a very short upper disco-

celluUir uervure.

Hob. New Granada.
8. Ithomia cayana.

^ . Exp. 2*05 in. Antenna? moderately long, black
;
palpi

Avhite, hUick anteriorly ; head black, with a white frontal spot

;

prothorax black, with a yellow spot on each side ; thorax black,

with a yellowish central streak ; abdomen black above, yellow

beneath : anterior wings semidiaphanous, brown, cell almost

to the end tawny ; an irregular pale yellow spot extends al-

most fr(jm the costa over the upper discocellular nervure and
the comer of the cell, and thence over the third median branch

;

between the first and second median branch is another smaller

yellowish spot ; these yellow spots leave an irregular dark
band, which crosses the end of the cell to the posterior angle

:

posterior wings tawny; a semidiaphanous brown band crosses

the wing, and another skirts the outer margin : beneath as

above ; base of the costa of the fore wing tawny, seven con-

spicuous submarginal white spots siuround the outer margin,

and show through to the upper surface : on the hind wing
there are five similar spots : nem'ation of the hind wing some-
what as in Ith. antisao, Bates ; the lower discocellular is

straight, middle discocellular bent at the emission of the recur-

rent nervule, and then curved outwardly to the subcostal

;

upper discocellular absent ; upper radial starts as a branch of

the subcostal a little beyond the end of the cell.

$ . Like the male
;
nor does the neuration of the posterior

wing differ materially, the only distinction being that the

middle discocellular meets the subcostal at a more acute angle

and at a shorter distance from the base of the wing.
Ilab. Cayenne.
Obs. This species seems to have been overlooked amongst

specimens of Ith. sehnej Cr., to which it bears a great resem-
blance. The distinct row of white spots at once distinguishes

the species, and a comparison of the neuration shows that the

two are perfectly distinct, and do not even belong to the same
section of the genus. Ithomia cayana is quite common in

cabinets, having been sent in considerable numbers in recent

collections from Cayenne. Its nearest structural allies are

Ith. antisao, Bates, and its affines which have the upper radial

as a branch of the subcostal of the hind wing. 1 he present

species, however, differs in that the middle discocellular bears

the recurrent nerATilc instead of the lower.

9. Ithomia rnfocincta.

($ . PLxp. 2-30 in. Antcnnie black
;
palpi white, black to-
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wards the terminal joint ; head bhick, with white spots
;
pro-

thorax rufous ; thorax rufous ; abdomen black, whitish be-

neath : wings diaphanous, bordered with clear rufous ; ner-

vures and end of the cell of the anterior wings rufous ; space

between the median and submedian nervures of the anterior

wings and margin near the anal angle of the posterior Avings

blackish : beneath as above, but margins paler ; costa of

posterior wings and spots at the apices of both wings pale

greyish : neuration of hind wings as in Ith. artena. Hew.

;

lower discocellular bent to a right angle at the emission of

tlie recurrent nervule ; middle discocellular gradually curved

outwardly to meet the subcostal ; no upper discocellular, nor

upper radial.

Hab. Oaxaca, Mexico.

10. Ithomia smqjlex.

^ . Exp. 2"15 in. Antennas black
;
palpi white, black an-

teriorly ; head black, with white spots
;
prothorax and thorax

greyish black ; abdomen black, whitish beneath : wings dia-

phanous ; nervures, a narrow line at the extremity of the cell

of the anterior wings, and a narrow margin round both wings
black ; subcostal to the end of the cell rufous ; a white oblong

spot close to the costa just beyond the end of the cell : beneath

as above, but with the markings rufous instead of black

:

neuration of hind wing the same as in Ith. artena^ Hew.

;

lower discocellular bent to a right angle close to the origin of

the lower radial 5 middle discocellular gradually curved to

meet the subcostal ; upper discocellular entirely wanting, as

also the upper radial.

? . Like the ^ , but the margins rather more broadly black;

neuration of the hind wing like that of Ith. artena, Hew.

;

upper discocellular nervure absent ; upper radial leaves the

middle discocellular at its junction with the subcostal.

Hah. Costa Rica (Carmiol).

Ohs. Very nearly allied to Ith. ai'tena, differing chiefly in

tlie narrower borders to the wings and the smaller size of the

white spot on the anterior wings.

11. Ithomia parva.

^. Exp. 1 "80 in. Antennae black ; anterior Avings diaphanous,

the end of the cell, the nervures, and the borders of the whole
of the wing-margins black ; next to the black spot at the end
of the cell is a white streak extending almost from the costa,

over the radials, nearly to the third median branch : ])ostcrior

Avings diaphanous, the nervures and border of tlie outer margin
black ; beneath the markings arc rufous instead of black, and
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there are tliree small spots close to the apex of the anterior
winces

: neuration of hind wings as in Ithomi'a coti/tto, Guer.
;

the lower discocellular is bent to an acute angle where a short
recuiTent nervule is emitted

; the middle discocellular is gra-
dually curved to meet the subcostal : both upper discocellular
and upper radial are absent.

ffab. Costa Rica (Cannwl).
Ohs. Allied to /. cotytto, but the inner edge of the black border

of the apex follows the curve of the wing, instead of cutting
straight across. It is also considerably smaller.

12. Ithomia vicina.

c? • Exp. 2-25 in. Antennae black
;
palpi white, black ante-

riorly
;
head and prothorax black, with white spots ; thorax

black, with a central white streak ; abdomen brownish black,
whitish beneath : anterior wings rather broad, rounded, dia-
phanous, costal margin rufous ; a pointed streak across the
middle of the cell, and an irregular triangular patch at the
extremity of the cell, brownish black, apex and outer margin
with an irregular rufous border, narrower between the extre-
mities of the radials and between the second and third median
branches

; a white oblong spot close to the costa, beyond the
extremity of the cell, including a portion of the upper radial
near its origin

; inner margin black as far as the median ner-
vure and its first branch : outer margin of posterior wings
rufous, bordered with black, nervures black

; there are whitish
transparent spots near the marginal border of both wings, ex-
cept between the third median branch and the lower radial

:

beneath as above, the dark markings of both wings being
lighter rulbus : neuration of hind wings as in /. zea, Hew., to
which this species is closely allied ; lower discocellular long
and abruptly bent to an acute angle at the emission of the
recun-ent nervule ; middle discocellular long and curved pa-
rallel to the subcostal ; upper discocellular moderate, meeting
the subcostal at a slightly obtuse angle close to the apical
angle of the wing.

Hah. Costa Rica {Carmiol).

Obs. Very closely allied to Ithomia zea, Hew., but differs in
being smaller and principally in having the markings at the
apex of the anterior wings smaller, leaving the wing more
transparent; the spot at the end of the cell is triangular
instead of quadrate, and the mark across the cell more acute
and nearer the body.

13. Ithomia lyra.

S . Exp. 2-40 in. Antenna} black
;
palpi white, with the ter-
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minal joint black ; head and prothorax black, with white spots;

thorax black, with a white central streak; abdomen black

above, whitish beneath : anterior wings diaphanous, costal and

inner margins black ; a black oblong spot covers the end of

the cell ; outer margin black, deeply sinuated along its inner

edge, with semitransparent white spots in the sinuses
;
a white

mark extends from the costa beyond the cell, over the radials

to the third median branch ; nervm-es black : posterior wings

diaphanous, nervures and border of outer margin black : be-

neath as above, the dark markings of the upperside being

fulvous instead of black : neuration of hind wing as in Ith.

andromica^ Hew. ; lower discocellular atrophied at the extre-

mity ;
middle discocellular appears as a projection at the

junction of the upper discocellular and upper radial; the latter

are stout and well defined, the upper radial anchylosing with

the subcostal close to the margin of the wing ; the lower radial

is isolated and disconnected, appearing only towards the mar-

gin of the wing.

? . Like the male, but the dark markings rather broader,

and the apical portion of the anterior wings more clouded, but

leaving two clear spots : neuration of the posterior wing as in

$ Ithomia andromica ; the middle discocellular nervule is ab-

sent, the upper and lower radials combine and then branch

into a fork halfway towards the margin of the wing.

Hob. Valley of the Polochic E,iver, Guatemala; Calobre,

Veragua {Arce) ; Costa Rica {Carmiol).

Ohs. Closely allied in structure and coloration io I. andromica

^

but differs in being larger, the anterior wings being less pro-

duced and wider, and the dark markings and borders being

broader, and the white patch of the anterior wings narrower.

14. Eresia nigrijyennis.

$ . Exp. 2*45 in. Antennie black, the club yellow
;
palpi

black, white on each side ; head and thorax black ; abdomen
brown, with a black line above and below : anterior wings

produced, apical angle rounded, black, with two series of in-

distinct spots beyond the cell yellow ; there is also a yellow

spot between the first and second median branches : posterior

wings tawny red, costal and outer margins black, two tawny
spots at the apical angle ;

cilia of both wings white between

the nervures : anterior wings beneath tawny at the base on

each side of the median nervure, running into yellow between

the first and second median branches ; a series of eiglit yellow

spots round the outer margin, those in the apical angle elon-

gated and extending to the margin ; another series of elongated

spots between these and the end of the cell : posterior wings
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tawny red, paler in the centre ; a black line follows the sub-

costal, and then forms a border to the outer margin, and in-

cludes two white spots at the apical angle, followed by a row
of lunules along the marginal border ; base of the costa yellow.

Ihih. Costa Hica (Carmiol).

Ohs. This species is rather like E. phillyra^ Hew., in form,

the apical ])ortion of the anterior wings being broader, and the

outer margin of the hind wings more rounded. In colour it

differs in the anterior wings being almost quite black, and in

the absence of the black band across the hind wings.

15. Eresia actinote.

(J . Exp. 2*25 in. Antenna?, head, thorax, and abdomen
black, the latter greyish white beneath : anterior wings black,

with a triangular patch including the cell and extending along

the submedian nervure to the posterior angle, and an oval spot

between the end of the cell and the apical angle tawny red :

posterior wings black, with a central lai-ge patch of tawny red

divided by the dark nervures : beneath as above ; but the ex-

tremities of the oval spot of the anterior wings are yelloAvish,

and a tawniy-red submarginal line runs round the outer mar-
gin : posterior wings beneath dull brownish, yellowish at the

base, with nervures black ; outer margin broadly black, with
a narrow tawny-red submarginal line.

Hah. Valley of the Cosnipata, East Peru {H. Whitely).

Ohs. This species is most like E. acraiina^ Hew., of which
Mr. Wliitely has also sent examples ; but, besides other minor
difterences, the narrow red submarginal line which surrounds

the outer margin of the underside of both anterior and posterior

wings is sufficient at once to distinguish it. Like E. acneinn^

it also bears a deceptive resemblance to some members of the

genus Acrcea.

16. Eresia ithomioJa.

^ . Exp. 2'25 in. Antenna? yellow, black at the base
;

pal])i

black, yellowish white in front ; head black
; thorax black, with

the wing-covcrts tawny yellow ; abdomen black, yellowish be-

neath : anterior wings rich tawny yellow, costa and terminal

third black ; a black elongated spot on the first segment of

the median nervure, another at the end of the cell, and a third

outside the third segment of the median nervure : posterior

wings black, the apical angle tawny yellow, leaving three

black marginal spots : beneath as above, the costa of the pos-

terior wings tawny yellow, and the base yellow.

Hah. Valley of the Cosnipata, East Peru (//. Whiteh/).

Ohs. The resemblance between this species and Ithomia
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semifulva described above, which, though frequently sent in

Andean collections, was not found by Mr. Whitely, is most
striking. It belongs to tlie same group as E. eunice, Hlibn.,

but is unlike in coloration any species I am acquainted with.

1 7 . Eresia pustlla.

S • Exp. 1"25 in. Like E. ofella, Hew., but diifers in being

much smaller, the anterior wings being less produced. A
series of three white spots divide the costa of the anterior

wings into four portions, the basal portion being the largest

;

the costa itself is dull black, like the wings. Under each of

these spots is another larger spot, the innermost reaching to

the inner margin : the white belt of the hind wings is nar-

rower : beneath it differs chiefly in the arrangement of the

white spots of the anterior wings, which are placed as above

;

the hind wings have a distinct submarginal lunate band.

Hab. Valley of the Cosnipata, East Peru (//. Whitely).

18. Eunica clilororlwa.

$ . Exp. 2*60 in. Antennae long, black
;
palpi white ; head,

thorax, and abdomen black : wings black, the outer half of

the posterior wings rich glossy green : beneath greenish grey

variegated with black spots—one across the cell of the ante-

rior wings, another transverse, with a bifurcation upwards at

the end of the cell, another transverse, followed by two elon-

gated spots beyond the cell, then an irregular narrow trans-

verse spot, followed by four round ones placed transversely,

then three more near the apical angle of the wing ; below this

series is a large black patch between the median nervure and
its first and second branches, another between the second and
third median branches, others beyond them again, and finally

a large patch near the anal angle : on the posterior wings a

tawny band stretches from the base of the wing over the inner

half of the cell, and inwards almost to the abdominal margin

;

it is then confined between the third median branch and lower

radial, spreading over the latter, however, as it approaches the

outer margin. Above this band there is a black spot between

the precostal and costal nervures, a series of four between the

costal and subcostal ; between the subcostal and upper radial

are three round spots, with a transverse thick line between

each of them ; a similar series is shown between the upper

and lower radials ; in the cell are three conspicuous spots

;

below the tawny line and between the third and second median

branches is a series of spots, as follows,—first a round one,

then a cross line curved downwards, then a large spot followed

by two others placed side by side, lastly a triangular spot
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with the apex pointing inwards ; between the second and first

median branches is another exactly similar series, and between
the first branch and the inner margin are six spots placed in

pairs.

Hab. Valley of the Cosnipata, East Peru {H. Whitehj).

Ohs. Allied to E. soj)hronisha (Cr.), but very distinct, the

outer portion of the posterior wings being green instead of blue,

and the markings beneath much more clearly defined and
dilferently arranged.

19. Eunica elegans.

^ . Exp. 2*65 in. Antennai black, fulvous at the tip beneath
;

head, thorax, and abdomen black
;
prothorax brown : wings

above brown, suffused with blue on the basal half: posterior

wings rounded, slightly indented between the nervures, the

cilia of both wings rather paler : beneath brown, the posterior

wings paler, greyer, and rather lustrous : base of the anterior

wings paler, a dark spot in the middle of the cell : apex of the

anterior wings pale greyish, lighter next the outer margin, the

light part bounded by an irregular faint dark line : on the

posterior wings are a series of six nearly obsolete ocelli between
the nervules, halfway between the cell and the outer margin

;

a series of Y-shaped lunules follow these as a submarginal

waved line ; there is a dark border next the fringe ; inside the

lunules is a very irregular dark band passing across the wing
from the middle of the costa, outside the cell, to the middle of

the inner margin ; there is also a black spot inside the cell,

another across the opening, another (comma-shaped) between
the subcostal and costal nervm'es, and, finally, one between
the costal and the costa itself.

Hab. Apolobamba, North Bolivia (Pearce) ; Pozzuzo, Peru
(Pearce) ; valley of the Cosnipata, Peru (H. Whiteli/).

Obs. Most nearly allied to E. beckuMj Hew. ; but the blue gloss

of the wings is more restricted and darker ; the anterior wings
are broader and less pointed, and bear no white spots ; the

posterior wings are less produced; beneath, the markings of the

posterior wings are rather more distinct, and there are no light

spots in the dark portion of the anterior wings.

20. Eunica tenebrosa.

^ . Exp. 2'60 in. Antennse black, rufous at the tip beneath
;

head, thorax, and abdomen black : wings rounded, dark brown,
glossed with deep blue towards the base : there is a black patch

of hair-like scales about the basal section of the subcostal

nervure of the posterior wings : anterior wings beneath brown,
the base, apex, and nervures paler ; there are two dark marks
Aim. tC* Mag. X. Hist. Ser. 4. Vol. iv. 13
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across the cell, and a black patch about the origin of the first

median branch, two small spots and some irregular whitish

marks near the apex of the wing : posterior wings rich brown,

mingled here and there with a rufescent tinge
;
two small

ocelli are placed between the radials, surrounded by a common
ring ; a dark curved line nearly touches this ring from the

costa, and goes as far as the third branch of the submedian

nervure, and thence to the inner margin by a series of

waves ; another curved line extends from the costal to the

subcostal, and two dark marks cross the cell ; near the anal

angle and outer margin are three indistinct lunules ; a waved
line follows the outer margin.

Ilab, Pozzuzo, East Peru (Pcarce).

Obs. Near Eunica caria^ Hew., but the anterior wings are

much darker and the blue more diffused : beneath the markings

are quite similar, but the light markings at the apical angle

of the anterior wings are more numerous and extend further

along the costa.

21. Eunica hrunnea.

^ . Exp. 2 "90 in. Antennai black, with a row of wdiite spots

beneath
;
palpi brownish white, the third joint black above

;

head black
;
prothorax brown ; thorax and abdomen black :

anterior wings elongate, the outer margin concave, brown,

purple at the base ; the apical portion of the wing is paler,

crossed by a dark band running from the costa to the middle

of the outer margin : posterior wdngs brown, w^itli a purple

gloss towards the base, and an indistinct dark submarginal

line surrounding the outer margin : beneath paler brown, the

dark band of the upper surface more prominent ; there is

also a dark band beyond the cell extending to the posterior

angle : posterior wings beneath with a bipupillate ocellus ex-

tending from the subcostal to the lower radial nervule ; two
other ocelli between the branches of the median nervules, that

nearer the anal angle the larger; a dark submarginal line

surrounds the outer margin ; another line extends in a curve

from the costal nervure downwards to the third branch of the

median, and thence direct to the inner margin by a series of

lunate marks ; a curved line closes the cell, within wliich are

a pair of small spots ; a dark line also curves upwards from

the first section of the subcostal to the costal nervure.

Hah. Valley of the Cosnipata, East Peru (//. Whitehj).

Obs. Allied to Eunica caralis, Hew., but has less blue on

the anterior wings, and the posterior wings arc less produced

at the anal angle : beneath, the markings of the posterior

wings are quite different, <and arc well defined instead of being

confused and indistinct.
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22. Cyhdelis holiviana.

^ . Exp. 2"20 in. Antennre black, dotted with white, be-

neath hrown
;
palpi brown above, grey beneath ; head, thorax,

and abdomen black, the latter lighter beneath : anterior wing.s

with a notch on the outer margin, on each side of which, be-

tween the nervules, the cilia are white ;
dark glossy brown, a

wliite spot with blue edging beyond the cell, another between
the first and second median branches, one near the costa be-

yond the third subcostal branch, and a fourth near the apex,

between the subcostal and upper radial ; there are three small

blue spots in the cell, another close to the costa, and two more
between the end of the cell and middle of the outer margin

:

posterior wings produced at the anal angle, dark brown, with
a large central blue patch ; outer margin nearest the anal angle

and submarginal line black ; cilia nearest the apical angle

white : base of the anterior wings beneath pale reddish, with a

ruddy spot within the cell, apex whitish, variegated with dusky:

posterior wings tinged with lilac and variegated with brown
scales ; an irregular brown band crosses the cell, another,

much broken, crosses the wing, with the general contour of

the outer margin ; five indistinct ocelli beyond the cell, and a

submarginal line of lunules parallel to the outer margin, the

apical portion of which is whitish, the anal portion brown.

Hah. Apolobamba, North Bolivia (Pcarce).

Ohs. Allied to C. mnasyhis^ Dby., but is larger and darker,

with the central spot of the hind wings blue instead of white in

the middle, and the markings of the under surface more distinct.

Mr. Pearce brought several specimens of this species, all

agreeing with one another.

23. Perisama hilara.

($ . Exp. 1'85 in. Antennae black, club fulvous l)eneath
;

palpi Avhite at the base, the terminal joint being black
;
head,

thorax, and abdomen black, the latter greyish white beneath :

anterior wings black, a line within the cell lying close to the

median nervure, and passing out to between the first and
second median branches, a broad patch extending from between

the second and third median branches to the posterior angle,

an oblique spot beyond the cell and another near the apical

angle shiny metallic greenish blue ; cilia of the outer margin
white between the nervures : posterior wings black, cilia white;

a submarginal band of metallic blue divided by the nervules

extends from the submedian nervure to the end of the upper

radial : basal half of the anterior wings beneath crimson (except

along the costa and the base itself, which are grey) ; apex of

the wing grey sprinkled with black scales, between this and
13*
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the crimson black, on which near the costa is a white spot

followed by a blue clash : posterior wings cinereous, costa red

;

a very irregular narrow black band crosses the wings from the

costal to the inner margin, and a lunulated submarginal band
skirts the outer margin ;

between the radials are two very in-

distinct black spots, about which and towards the costa is a

brownish cloud.

Hab. Valley of the Cosnipata, Peru {Whitely).

Ohs. In the markings of the upper surface this species resem-

bles Perisama Lehasii^ Gudr. ; on the underside it differs in the

greater extent of crimson on the anterior wings, in the much
greater irregularity of the inner dark line of the posterior

wings, and in having the black spots scarcely traceable.

24. Callicore neglecta.

(^ . Exp. 1*80 in. AntennjB black
;
palpi black above, white

beneath ; head black ; thorax tinged with green ; abdomen
black above, beneath white : wings blue-black, cilia white

;

base of the wing sprinkled with shining blue scales ; a blue

or golden-green band crosses the anterior wing from the sub-

costal to the inner margin near the anal angle ; another band
of the same colour, followed outwardly by another narrow
duller line, occupies the middle of the posterior wing near the

outer margin : base of the wing beneath, apex, and outer mar-
gin white, central portion crimson, the rest black ; a narrow
black line follows the outer border, and another parallel to it

skirts the apical angle : posterior wings white ; a narrow sub-

marginal line, two lines parallel to the outer margin coalescing

in a red costal line, black ; two black central rings, one (pear-

shaped) including one black spot, the other (oval) including

two spots ; two other black lines cross the base of the wing,
and follow down the inner margin.

Hab. Apolobamba, North Bolivia {Pearce) ; valley of the

Cosnipata
(
Wkifeli/) ,* Pozzuzo, Peru {Pearce) ; Ecuador

;

New Granada ;
central valleys of Guatemala (Salvin d; God-

nutn) .

Ohs, Most nearly allied to G. anna, Gudr., but differing in

having a double band to the hind wings, the upper one of the

same lustre as that of the anterior wings. G. chjmena, with

which this species is usiially placed in collections, has but a

single dull-colom-cd band, and beneath is distinguished for the

great size and width of the black markings.

The species, as will be seen from the above list of localities,

has a wide range in the valleys of the Andes, thence extend-
iuo; nortliw;(r(ls into Central' America as far as CJuatemala.
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25. Catagramma titania.

c? . Exp. 2-25 in. Antennoi black
;

palj)! black, anteriorly
white

; head black, with small white spots near tlie origin of
the antennas

;
prothorax black ; thorax and wing-lappets

brown
;
abdomen black : anterior wings crimson on the basal

portion, the inner margin, costa, and apical portion black
glossed with deep blue ; there are three reddish spots near the
apex of the wing

: posterior wings black, glossed in the centre
Avith deep blue ; brownish hair-like scales cover the basal por-
tion

;
the anal angle is sliglitlj prominent, and the cilia be-

tween the nervures are white : beneath, anterior wings as
above, but paler, and the black portions without the blue gloss;
a yellow band crosses the apical angle, cut near the outer
margin by a submarginal blue band, which follows the bend
of the same angle : the posterior wings have an irregular oval
yellow ring enclosing two pairs of blue spots divided by a
yellow line

;
yellow lines extend along the costa, over the

subraedian nervure, and parallel with the inner margin between
these and the oval ring is another yellow line; crossing the wing
outside the ring, and following its emwe, is a broad blue line,

and between this and the outer margin a yellow band, which,
however, does not turn the anal angle.

$ . Similar to the male, but larger, the anterior Avings less

pointed and rounder ; a yellow streak crosses the apical

angle.

Hah. Borders of the forests of Guatemala, on both the
Atlantic and Pacific sides of the Cordillera.

Ohs. This species is very closely allied to the Amazonian
species described by Mr. Hewitson as C. maimuma ; but I have
seen so very many specimens, none of which quite correspond
with South-American examples, but wliich agree most closely

with one another, that I am satisfied tlie two species can
always be distinguished. There is a wide gap between the
ranges of C. maimuma and C. titania

; the latter, though
abundant in Guatemala, and ranging, I believe, as fc\r south as

Nicaragua, has not yet been taken anywhere southwards of

this ])oint ; the former has not yet been met with beyond the

districts bordering the Upper Amazon and its affluents, and
even there seems to be a scarce species. The most noticeable

differences between the two are as follows : in C. titania the

crimson patch of the upper wings is more restricted, and the

dark parts glossed with blue, the anal angle of the posterior

wings is more j)roduced, and the patch of blue more widely

diftiised ; on the underside the yellow lines are constantly

narrower.
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26. Catagramma casta.

S . Exp. 2*25 in. Antennas black
;
palpi black, with a lateral

white streak ; head black, with tvvo frontal spots, three on each

side near the origin of the antennae, and a streak behind the

eye white
;
prothorax and thorax black ;

abdomen black, with

a yellow streak beneath ; front legs black, with the extremity

and a streak on the outside of the tibia white : anterior wings

broad, but somewhat obtusely pointed at the apex, deep glossy

blue, except at the apical angle, which is black ; rather nearer

the apex than the extremity of the cell is a smallyellowband con-

sisting of three spots divided by the radial nervures : posterior

wings rounded, the anal angle hardly projecting, deep glossy

blue, rather brighter round the outer margin ; cilia between

the nervules white : anterior wings beneath black, base of the

costa yellow ; the yellow band of the upperside is much
longer, extending from the costa to the second median branch

;

a crimson patch covers the entire cell and basal portion of the

wing from the centre of the inner margin ; a blue submarginal

line follows the bend of the apical angle : posterior wings black,

an indistinct oval yellow ring in the central portion of the

wing includes three bluish spots, with a yellow dash between

them ; on the basal side of this ring is another, broader yellow

line reaching from the costa tOAvards the inner margin ; out-

side the ring is a series of eight light-blue linear spots cross-

ing the interspaces between the nervures from the costa to the

inner margin
; a narrow yellow submarginal line follows the

outer edge.

Hah. Eastern slope of the mountains of Oaxaca, Mexico, at

an elevation of about 3000 feet.

Ohs. A beautiful species, belonging to the C.maimuma group,

but differing from all its congeners by its colouring above,

which is uniform deep glossy blue varied only by the small

yellow spots near the apex of the anterior wings.

27. Ejncalia regina.

^ . Exp. 2*90 in. Antennce black
;
palpi green in front, the

terminal joint black above ; head and thorax black, prothorax

dark brown ; abdomen black above, greenish beneath : wings
deep black, a broad band across the anterior wings from the

costa, past the end of the cell, to the first median branch, a small

transverse band consisting of three spots, and tlie apex of the

posterior wings bhic, as in £)>. ancea ; there is a small rod

spot near the anal angle of the hind Avings : beneath grass-

green, the bands of the n])perside much paler, almost white
;

there is a dark spot in the cell followecf by two cross lines,



from Tropical America. 179

also a dark mark outside the light cross band near the outer

margin : on the posterior wings a narrow dark waved line, the

main direction being nearly straight, crosses the wing from
the middle of the costa, past the end of the cell, towards the

inner margin ; another short broken line passes from the costal

nervure to the middle of the cell ; there are four spots between
the cross line and tlie outer margin, the innermost black and
white, the middle ones white, and the uppermost black, with

a few tawny scales on its inner side
; a very faint submarginal

line follows the curve of the outer edge.

? . Similar to the male, but browner, and has two red

marks Avithin the cell, a dark submarginal line on the posterior

wings, inside of which are four black spots, that nearest the

anal angle bearing a blue pupilla.

Hah. Caraccas, Venezuela {A. Goering).

Obs. Allied to E. aglaura^ Dby., but without any tawny
colouring on the posterior Avings ; apex of the posterior wing
greenish blue, as in E. Hewitsoniy Feld.

28. CalUtliea Whitehji.

S . Exp. 2'55 in. Antenna3 black
;

palpi gi"ey in front

;

head and prothorax black, thorax and abdomen tinged with

dark blue : wings rich glossy blue, rather darker towards the

base ; costa and apex of the anterior wings black ; a broad

curved green band crosses the wing at its widest part to the

anal angle : a band of the same colour borders the outer mar-
gin of the posterior wing ; the margin itself is black, and the

cilia white : beneath bronzy green, the base only of both Avings

red : there are four black spots near the outer margin of the

anterior wings : four rows of black spots folloAv the curve of

the outer margin of the hind Aving ; the innennost passes just

outside the cell, and consists chieHy of rather elongate trian-

gular spots ; in the next the spots are almost circular ; in the

next the spots become lineiform towards the inner margin ; in

the outermost the spots are hmate.

Uab. Valley of the Cosnipata (//. Whitely).

29. Paphia h'neata.

^ . Exp. 2*90 in. Antennae and head wanting ; thorax and

abdomen greenish black : anterior Avings considerably pro-

duced at the a])ical and strongly falcate at the anal angle,

outer margin slightly concave, A'cry dark green
;
base of the

wing, a series of six spots arranged across the apical angle

and thence doAvn the outer margin, and the whole of the poste-

rior Avings green : posterior Avings show a notch, but arc with-

out caudal a})pendage : beneath glossy broAvn freckled with
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white and darker brown ; a dark band crosses from the apical

angle of the anterior wings to the second section of the

median nervm'e of the posterior wings
; another reaches from

the apical angle of the hind Avings to the inner margin ; and a

third, parallel to the last, forms a chord to a portion of the

curve of the outer margin, near which are four very small

white spots.

Hal). Apolobamba, North Bolivia {Pearce).

Ohs. The markings of the underside of this species con'espond

witli tliDse of P. leuctra] on the upperside it resembles P. mceris^

Feld., without the caudal appendages.

30. Paj>Ma indigotica.

$ . Exp. o'30 in. Antennae black
;
palpi brown, freckled

with white ; head and thorax dark greenish ; abdomen dark

indigo-blue : anterior wings have the apical angle pointed, the

outer margin straight to the bend of the anal angle, which is

only slightly falcate ; dark indigo-blue, lighter at the base
;

costa freckled with pale bluish-green scales ; a cm-ved band of

pale bluish green crosses the apical angle from the costa to the

outer margin, the posterior wings, which are dark indigo-blue,

being bordered with the same colour : posterior wings Avith a

simple caudal projection : beneath rich reddish brown, freckled,

especially near the costa of the anterior wings, with white ; a

darkish band crosses the cell, another starts from the middle

of the lower radial, and reaches to the second section of the

median nervure of the posterior wings ; another band crosses

the jjosterior wings from tlie apical angle to the inner margin

;

and another, parallel to the last, forms a chord to part of the

outer margin ; outside this last band is a broad whitish line,

and near the base of the caudal projection a spot outwardly

black, inwardly white.

Ilah. Calobre, Veragua (Arce).

Ohs. Closely allied to P. chceronea, Feld., but much darker

blue, P. chceronea being green rather than blue. The band
across the apex of the anterior wings is less distinct.

31. Pafpliia zelica.

? . Exp. 3*10 in. Antennas black; palpi brown, freckled

with white scales ; head and thorax greenish ; abdomen dusky :

anterior wings slightly acute, outer margin slightly convex,

anal angle strongly falcate ; dark purple brown ; a broad tawny
band, slightly curved, crosses the wing beyond the cell from
the costa to the anal angle, but does not extend over the hook :

posterior wings deep purple brown, with long, slightly spatulate

caudal appendage; anal angle mutilated, apical angle tawny:
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beneath brown, rather paler where the cross band on tlie upper-
side of the anterior wings is situated, freckled with darker
and white spots, the latter chiefly along the costa of the ante-

rior wings, across the cell of which are two dark bands, the

innermost of which extends over the cell of the hind wings

;

a dark band also crosses both wings from the middle of the

upper radial of the anterior to the second section of the median
nervure of the posterior wings ; there are also two parallel

transverse cross bands on the lower wings, the uppermost
reaching from the apical angle to the inner margin.

Hah. Calobre, Yeragua (Arce).

Obs. Near to Paphia xenica, Bates, from Guatemala; but the

base of both wings is rich purple instead of greenish, and the

markings of the underside are much more distinct.

32 . Paphia proserpina,

^ . Exp. 3'40 in. Antennte black
;
palpi with a central black

line laterally freckled with white scales
; head, thorax, and

abdomen greenish black : anterior wings slightly acute, outer

margin slightly concave, anal angle falcate ; very dark indigo-

blue, lighter and greener at the base of both wings ; near the

apical angle of the anterior wings are three faint bluish spots,

and the outer margin of the hind wings is similarly coloured :

the posterior wings l)ear a notch, but are without caudal ap-
pendage : beneath rich ruddy brown, sparingly marked with
white scales ; there are three very indistinct white spots be-

tween the end of the third median branch and the anal

angle of the posterior wings.

? . Exp. 3*80 in. Base of both wings and a conspicuous

patch consisting of three spots near the apical angle of the

aTiterior Avings Ijlue : posterior wings with caudal projection :

beneath ruddy brown, paler than in ^ , and freckled more
strongly with white and dark marks, especially on the costa

of the anterior wings ; between the outer margin and the ex-

tremity of the lower radial are five white spots, each with a

smaller black spot on its outer edge ; the caudal projection

and the part adjoining are irrorated with black and white.

Ilah. Valley of the I\io Polochic, Guatemala,
Obs. This is a large showy species, not nearly allied to any

with which I am acquainted.

[To be continued.]
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XX.—On a new LabyrintJiodont Amphibianfrom the Northum-
berland Coal-field, and on the occurrence in the same locality

o/'Anthracosaums Eusselli. By Albany HANCOCK, F.L.S.,

and Thos. Atthey.

We have recently obtained from the black shale associated

with the Low-raain seam at Newsham Colliery, in the neigh-

bourhood of Newcastle-upon-Tyne, the remains of a small

ampliibian belonging to Prof. Huxley's genus Urocordylus^

.

This is the second generic form that has occurred to us in this

locality of the interesting series described by that learned

pala3ontologist from the Jarrow Colliery, in the county of

Kilkenny, Ireland. We propose to name this species Urocor-

dylus reticidatus. We have adopted the specific denomination

reticulatus as expressive of the reticulated structure of the sm*-

face of the cranial bones. The sj)ecimen now before us is

composed of the head and twenty-three or twenty-fom* ver-

tebrae in a continuous series ; the dorsal aspect of the head is

exposed to view, and the vertebrje lie with their left sides

uppermost. The entire length of the specimen is 2\ inches.

The head, which is much crushed and injured by the fracture

of the bones, is of a subtriangular form, with the posterior

region truncated, and tapering in front to a short rounded
snout ; and there are two large curved horns projecting back-

wards from the occipital region, like those of Keraterpeton'f.

In Prof. Huxley's species, the horns were not observed ; but

this is not to be wondered at, for the head was in a very bad
state of preservation. In our specimen, too, the bones are so

much broken up that it is impossible to determine their forms

;

the surface, however, of several of them is in excellent con-

dition, and exhibits, in the most distinct manner, a coarse

reticulated structure of elevated ridges or lines, which, from

the elongation of the meshes in some of the bones, have the

appearance of strong, raised, parallel stride. The head mea-
sures from the snout to the occipital margin -^ in., in width

at the broadest part ^jj in. ; the horns are -^^ in. in length.

Two or three teeth are distinguishable in one of the man-
dibles, but are somewhat injured ; they are small, have the

sides nearly parallel, and are slightly curved ; the apices are

apparently abruptly pointed. The sternal plates are distinctly

displayed, but are in a much disturbed condition ; all the

three, however, can be made out, two of them being much

* '* On a Collection of Fossil Vertobrata from the Jarrow Colliery,

County of Kilkenny, Ireland," by Tlios. II. Huxley and E. Perceval

Wright (Trans, lloyal Irish Academy, 1867, vol. xxiv.).

t Bee oj). at.
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mutilated. They He immediately behind the head, at the left

side of the speeimen, towards the ventral aspect; two are a

little in advance of the third. They all have the surface

covered with a minute reticulation of raised lines, which assume
a radial disposition, as if from centres of growth. Behind the

plates, on the left or ventral side of the body, there is a sort

of roll, as it were, extending some way backwards, which
seems to be composed of minute elliptical scales ; they are,

however, very indefinite ; their exact form could not be de-

termined.

The vertebras, of which there are twenty-three or twenty-

four, are very apparent, but their precise form is rather diffi-

cult to make out ; they are nevertheless in regular order, but

are somcAvhat obscured by the matrix. They each bear a long,

compressed or flattened, plate-like dorsal spine, which is as

high or a little higher than the centrum ; its dorsal or free

margin is truncated and serrated ; below it is contracted in

the antero-posterior direction, and, expanding above, somewhat
resembles a fan, the resemblance being heightened by the

strong radiating striaj that cover the sides. They are very

similar to the vertical processes of Urocordylus Wandesfordn^

but more particularly agree, in proportion and character, with

the subvertebral bone or spine. The three or four terminal

posterior vertebrae have in addition subvertebral bones similar

in form and size to tlie dorsal spines. From this fact it would
ap})ear that these three or foui* vertebras belong to the tail

;

and if the new species is as rich in caudal vertebras as U.

Wandesforduy our specimen must have lost at least seventy

of the bones of its tail. U. reticulatus has therefore about

twenty trunk or precaudal vertebras, the number that is found

in Prof. Huxley's s])ecies. The vertebras are about yL inch in

length, and in height I inch, including the dorsal spine ; the

height of the caudal vertebras, measuring from the U})])er

margin of the dorsal spine to the lower margin of the subver-

tebral bone, is | inch. The zygapophyses project laterally as

well as forward and backward.

There are slight indications of anterior and posterior limbs
;

but the appearances are too vague to be worthy of further

notice, beyond that a fragment of bone seems to mark the

place of the posterior limb near the termination of the trunk-

vertebras. And not far from this point there is also a small

bone, which is probably one of the phalanges.

The length of the specimen, including the head and ti-unk-

vertebrw, is only one-fourth that of tiie same parts of U.

Wandesfordii] we may therefore conclude that the latter

species is lour times the size of U. reticidafus. When perfect,
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U. Wandesfordu is upwards of 18 inches long; consequently

the new species would measure 4^ inches if entire.

U. reticidatus is evidently closely related to Keraterpeton^

as is proved by the form of the head, the two occipital cornua,

and also by the character of the sternal plates
;
so close, indeed,

does this relationship appear to be, that we have some doubt

whether it should not be placed in that genus. It is true that

no occipital horns were observed in TJ. Wandesfordu \ but the

skull of Prof. Huxley's specimen was so much crushed and

disturbed that much stress cannot be placed on this negative

fact ; and the vertebrae of our species resemble more closely

those of Urocordylus than they do those of Kerateiyeton.

Moreover in the latter form there is a perceptible dimi-

nution in the size of the nineteenth vertebra, and so on to the

tail, while in our species the last of the three caudal vertebrse,

the twenty-third or twenty-fourth, is as large as any of the

trunk-vertebrse, agreeing in this respect with Urocordylus^ and

signifying that U. reticulatus has a long and powerful tail,

which is the characteristic feature of the genus. We have

therefore provisionally placed our new species in that genus.

Another question arises. Is U. reticidatus a distinct species ?

or is it merely the young of U. Wandesfordu? We believe

it to be distinct, because the vertical processes of the vertebra,

though strongly resembling those of that species, differ con-

siderably from them in certain particulars. The character of

the sternal plates is also different, and the surface-structure of

the cranial bones is apparently peculiar; but it must be

allowed that this feature may be wanting in U. Wandesfordii

merely on account of the curious state of preservation of the

specimen from which that species was described. But be this

as it may, the interest of this discovery is not lessened ; and,

indeed, this addition to the coal-fauna of the district is the

most important that has been made since our acquisition in

1867 of OjjMderjyeton^ another of Prof. Huxley's genera from

the Kilkenny coal-shales. And we cannot but deem ourselves

fortunate in having met with this new species of so rare a

form of Labyrinthodont Amphibian ; for much novelty is not

now to be expected from the shales of Newsham and Cram-
lington, which have been assiduously searched for the last

fifteen years.

Antliracosaurus Busselli, Huxley.

A large fragment of the skull of this rare fossil was obtained

a short time ago at Newsliam ;
it is a portion of the anterior

]xirt of the cranium, and happily cxliibits characteristic features

that cannot well be mistaken. The snout is Avantiug, being
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broken off (lia<i;<in:illy backwards from left to riglit ; aiifl pos-

teriorly the specimen is broken away in a parallel diagonal

line a little behind the great vomerine tusks ; so that on the

riglit side nearly the whole of the maxilla is present ; on the

left the fracture passes close to the base of the large vomerine
tusk, consequently the maxilla of this side is almost entirely

wanting. In form the s})ecimen is rhomboidal, being diago-

nally broken across before and behind; the sides are perfect;

it measiu-es lengthwise 3| inches, in breadth 6 inches.

Both the dorsal and palatal siu-faces have been cleared of

the matrix, a work of much care and labour ; and though the

parts are crushed and distorted, many of the characters are

well preserved. The sculpture of the bone on the dorsal sur-

face is distinctly displayed, and is of the usual Labyrinthodont
character, resembling very closely that of Pteroplax

; but the

pits or depressions are less regular, and the surrounding ridges

are rough and much broken up. The frontal bones are broken
away before and behind, but the greater part of them is evi-

dently present ; they are considerably elongated, and are a

little expanded in front. A triangular bone, with its apex
for\vard, is interposed on either side between the frontals and
the maxillffi ; these bones are probably the postfrontals, or

they may be the prefrontals and the postfrontals in combina-
tion. On the left side a fragment, probably of the nasal bone,

is w^cdged in in front, between the anterior extremity of the

frontal and the maxilla. The sutures are represented by wide,

smooth, depressed lines, but, with the exception of those of the

frontals, they are not very easily determined.

The other side of the specimen exhibits the roof of the

mouth, but the bones are so much crushed and broken that it

is impossible to make out their forms and limits. Suffice it

to say that, a little in front of the great vomerine tusks, there

is, on each side, a large deep depression (which two tlepres-

sions are undoubtedly the anterior palatal foramina), and that

immediately behind and towards the outer margin of the right

vomerine tusk a circular depression, upwards of half an inch

in diameter, indicates the position of the right })Osterior naris.

The teeth belonging to the fragment are nearly all present

;

but many of them are broken down and displaced, and only

a few retain their apices. The two great vomerine tusks arc

not much disturbed ; that on the right side stands erect, but a

large portion of the crown has disappeared. It is ])laced

somewhat nearer to the maxilla than to the central line of the

skull, and is not vcr}- far from the anterior margin of the spe-

cimen ; what remains of it is | inch in height, and it mea-sures

across the widest part of the base ^ inch, Ihe left vomerine
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tusk is crushed down close to the posterior margin of the

specimen, with its base near its proper position, not far from

the maxilla, and the apex pointing inwards : it is broken

across near to the middle ; and the basal portion overlies, to

some extent, the upper part. When perfect, this tusk could

not be less than two inches long, and is about an inch wide
at the base.

Four teeth, upwards of half an inch long, lie upon the base

of this large tusk, and another, about the same size, lies

pressed down a little in front of it ; these have their bases

attached to the maxilla, and are the only maxillary teeth of

this side, a very small portion of the maxilla being present.

In front of these teeth a short space intervenes between them
and the base of a large tooth, which stands erect, and is | inch

in diameter ; the crown lies pressed down in contact with the

basal portion, and with it measures nearly an inch in length.

A large dej^ression is immediately in advance of this tooth,

separating it from two other teeth equally large, or, perhaps,

a little larger, which are crushed down confusedly, one over

the other, at the anterior extremity of the specimen. These
three large teeth would seem to belong to the prcemaxilla.

The teeth of the maxilla of the right side are well displayed

;

they stand up, for the most part arranged along the alveolar

ridge with their crowns (some of which are perfect) inclined

backward and inward. There are thirteen of these teeth

;

they vary somewhat in size, and commence in front in a line

with the base of the vomerine tusk. The first seven are placed

close together ; the first and seventh are larger than the rest,

and are 5 inch wide at the base ; two or three of the smaller

have the crown complete ; when perfect, the large ones must
have been upwards of half an inch long. A short space now
intervenes in the series, and then there is a cluster of four

more teeth, three of which are rather large and one small, the

latter being placed between the first and second of the three

;

all their crowns are broken off"; the bases of the three larger

measure ^ inch in diameter. Behind these is a large depres-

sion ; and then the series is terminated by the two last teeth,

the twelfth and thirteenth, which are placed near to each

other. All that remains of the former is a very short stump,

almost \ inch in diameter ; the latter is apparently quite

small, and is represented by a mere fragment, which is placed

close to the fractured margin of the specimen.

In number and size the teeth do not exactly correspond to

those of the specimen from the Lanarkshire coal-field described

by Prof. Huxley *
; but the disparity in these res])ects does

* Journal of the Geological See. vol. xix. p. CG, 18G3.
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not amount to much. In the Scotch specimen there are thir-

teen teeth described in the left praimaxiUa and maxilhi, while

nineteen are enumerated as attached to the same bones of the

right side. In our specimen there are thirteen maxillary teeth

on the right side and three pricmaxillary teetli on the left, one
or two ap])arently being wanting. So it would seem that the

Newsham specimen, when perfect, had, in all probability, six-

teen or seventeen teeth in the upper jaw on each side ; but as

the number in the two sides does not apparently agree in the

Scotch specimen, our specimen may have had two or three

teeth more or less on either side, thus altering the numlier to

thirteen or nineteen, as in the specimen described by Prof.

Huxley.
The palatal teeth, however, are wanting in the Newsham

specimen. On the left side, the bone to which they are at-

tached is broken away ; but on the right side there is a ridge

behind the vomerine tusk, which, perhaps, may be the alveolar

plate ; if so, the teeth have been removed ; there are, however,

some fragments in the vicinity, which possibly belong to the

palatal teeth of this side.

The teeth on the wdiolc are somewhat less than those of the

Scotch specimen, and this disagreement cannot be accounted

for by the difference in size of the skulls. The Scotch skull

is 5*3 inches in width opposite the vomerine tusks. Our spe-

cimen measures across the same region 5'5 inches ; so the

latter would appear to be the larger of the two. But this is

probably not the case, for our fragment seems to be a little

widened by pressure. The skull, hoAvever, of our specimen,

when perfect, could not be much, if at all, smaller than that

described from Scotland, which is stated to be 15 inches long,

and 12 inches wide at the Avidest part. That they were of

nearly equal size is apparently confirmed by the dimensions of

the vomerine tusks.

Those of the Newsham specimen seem to be quite as large

as those of the Scotch specimen ; in both they are about equal

in diameter at the base. It is true that Prof. Huxley esti-

mates their length in the Scotch specimen to be 3 inches,

while, judging from the fragments, we have calculated that

the left tusk in our specimen could not be less than 2 inches

long ; but how much longer it nuiy have been wc cannot de-

termine. It is certain that the two fragments into which it is

broken, when taken together, measure upwards of 2 inches in

length ; and it is impossible to say how much the bayal por-

tion overlies the upper ; moreover, the latter is bent, and the

apical extremity is wanting. We think, then, that the dis-

parity in the number and size of the teeth and tusks is not
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sufficient to cause us to doubt the specific identity of the two

specimens in question.

We must now turn to the character of the teeth themselves.

In our specimen they have the same irregularly rounded base

as those of the Scotch specimen ; and like them they are,

towards the apex, a little flattened, giving to the section of the

crown an elliptical contour, the long axis being in the direc-

tion of the jaw ; and on the frontal and dorsal aspects they

are slightly carinated. So far the teeth agree; but Prof.

Huxley describes the surface of those in his specimen as

ridged, not grooved, while in ours they may be said to be both

grooved and, to some extent, ridged. The base of the teeth,

when in a good state of preservation, exhibits narrow, shallow

grooves, the interspaces being comparatively wide and usually

a little prominent, though sometimes almost flat. This dif-

ference in the two instances is, perhaps, of not much import-

ance, and may be accounted for by the peculiar state of pre-

servation of the specimens : we shall shortly endeavour to

show that this is the fact ; in the meantime wc will say a few

words on the internal structure of the teeth. In this respect

there is also some slight difference ; our sections of the teeth

and those described by Prof. Huxley do not exactly agree.

The only difference of any consequence, however, can be ex-

plained, we think, by supposing that the sections were made
from different parts of the tooth. In Pteroplax, the pulp-

cavity, near the root of the tooth, is radiated, as it is in An-
thracosaurus ; a little nearer the base the radial spaces are

wider, a little further up they are contracted, and still higher

up they are contracted more, and ultimately they are lost, and
the cylindrical form of the pulp-cavity established. We may
therefore ])resume that the sections described by Prof. Huxley
were made near to the base of the tooth in Anthracosaurus,

and consequently the radial form of the pulp-cavity was
strongly developed. Our sections are from higher up the

tooth; and the result is, that the radiation of this cavity is very

imperfect and in part obliterated. In other respects the struc-

ture appears to agree with Prof. Huxley's description : but

this observation applies only to the general arrangement of

the parts ; for, as the learned Professor remarks, " the details

could only be made intelligible by elaborate figures," and such

were not given.

In Mr. Atthey's collection there is a portion of a right man-
dible which was obtained at Newsliam, and which we ori-

ginally thought belonged to Pteroj)Iax, but which we now
have no doubt belongs to Anthracosanrus. The surface-sculp-

ture of the bone, the general form, character, and internal



Mr. H.J. Carter on a neio Genus of Sjyonges. 189

structure of the teeth demonstrate this since we have heconie

acquainted with these features in that genus.

The fragment, whicli is upwai-ds of 2| inches long, 1^ inch

wide behind, and | incli wide in front, is the anterior portion

of the right mandible
;

it has attached to it five teeth ; in front

it is perfect ; the posterior portion is broken away close to the

fifth tooth, which, though much injured, appears to be about

half an inch long. The three next in advance are not quite

so long, and are separated from the fifth and from each other

by considerable spaces, and from the tooth in front by a space

f inch in length. This frontal tooth, Avhich is perfect, is half

an inch long and f\j inch wide at the base ; it is placed a

little Avay from the extremity, where there is a depression, but

whether for the reception of the base of a tooth cannot be de-

tei-mined. The surface of the teeth is ridged, particularly

towards the base, agreeing in this respect with those in the

Scotch specimen ; they are a little compressed above ; and one,

which is tolerably perfect, has the apex slightly carinated.

On making a section of one of the teeth, it is quite obvious

that the ridges on the surface are owing to erosion, if not

entirely, at least mainly, and that the internal structure agrees

very well with that of Anthracosaurus when allowance is

made for the variation caused by the sections not being made
at the same part. Our section was made a little way up
tlie tooth, while those of the Scotch specimen were, as we
have already explained, evidently made close to the base.

There can therefore be little doubt that this fragmentary
mandible really belongs to Anthracosaurus. We have, then, the

satisfaction of recording the occurrence in the Northumljorland

coal-field not only of a considerable portion of the cranium, but

likewise of a large fragment of the jaw of this rare fossil.

The large sternal plate, nearly 5 inches long, described in

our paper on Pteroplax'^, is probably that of Anth)-acosau7'us'j

it was found in the same locality, and this is the only large

Labyrinthodont occurring in the Newsham shale to which it

can at present be assigned. We also possess some ribs and
vertebrse Avliich perhaps belong to the same animal.

XXI.— On Grayella cyathophora, a new Genus and Species

of Sponges. By H. J. Carter, F.R.S. &c.

[Plate VII.]

About a fortnight since, Dr. J. E. Gray kindly sent me a

specimen of a marine sponge, with the request that I wouhl
* See Annals of Nat. Hist. ser. 4. vol. i. p.

2~~.

Ann. 1- Mag. N. Hist. Ser. 4. Vol.'w. 14
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examine it, which I did ; and having found it interesting in

many points of view, I obtained his permission to illustrate

and describe it. The sponge was originally got in the

Gulf of Suez by Mr. M'Andrew, who preserved it in spirit

;

and the portion sent to me is that represented in the accom-

panying plate, magnified twice its natural size.

It is quite new both to Dr. Gray and myself; and out of

respect for Dr. Gray's labours in this way, it seems to me that

I cannot do better than dedicate the genus to him, and call the

species, from the little coral-like cups which it bears on its

surface, Grayella cyathoj[)}iora.

Grayella, nov. gen.

Grayella cyatliopliora^ mihi. PL VII.

Massive, sessile, spreading. Surface undulating, smooth,

interrupted by the presence of numerous subcircular, oval or

conical, cup-like projections or pores, with here and there a

monticular vent. Internally consisting of a distinct dermal

layer covering a massive spongiform structure permeated in

all directions by numerous cavities and excretory canals.

Dermal layer distinct, smooth externally, bearing the cup-like

bodies mentioned, with minute papillary eminences between
them ;

consisting of condensed sarcode charged with fusiform,

slightly curved, spinous spicules, and connected internally

with the parenchyma by prolongations inwards of the cup-

like bodies ; a looser union generally in other places, between
the dermal and the parenchymatous structures. Cup-like

body variable in size, below the twelfth part of an inch in dia-

meter, subcircular or oval, flat, shallow, although considerably

raised above the general surface of the dermal layer by a

smooth vertical wall which is continuous with the latter

circumferentially, closed above by a cribriform disk, and open
below in the centre, with a funnel-shaped prolongation which
is extended into the parenchyma ; composed of condensed

sarcode like the dermal layer. Cribriform disk more or less

concave, formed of a network of sarcode more or less hirsute

from the projecting ends of straight, smooth, cylindrical spi-

cules ; continuous at the circumference with the wall of the

cup; supported for some distance inwards on vertical columns
of sarcode, which extend between it and the sides of the cup,

but free in the centre, where it is spread over a compressed

circular cavity that, as before stated, is prolonged, funnel-

shaped, into the parenchyma ; cavity in the centre of the cup
formed by the cribriform disk above, by the columns of

sarcode laterally, and in continuity with the funnel-shaped
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prolongation below, whose surface, again, is characterized by
the presence of circular rugre of sarcode more or less reticu-

lated, finally opening by its contracted or narrow end into tlie

commencement of an excretory canal (PL VII. fig. 5) ; under
contraction, tlie cup-like body is conical, puckered at tlie apex,

and vertically ribbed to the base (fig. 9 c). Vents monticular,

characterized by a puckered state of the dermal sarcode at their

openings and more or less absence of the cup-like bodies in

their immediate vicinity ; consisting of a prolongation of the

dermal sarcode, whose free margin more or less covers a sub-

jacent cloacal chamber, furnished with a central elevation,

from which radiate three or more septa, or as many as there

may be oscular openings into this chamber (figs. 7 & 8).

Parenchyma consisting of sponge-substance charged with the

curved spicule mentioned, and supported on a reticulated ske-

leton formed of bundles of the straight cylindrical spicules,

overlapping each other and bound together by non-granular

transparent sarcode ; superiorly attached to the dermal layer,

and interiorly to the object on which the sponge groAvs
;
per-

meated by small cavities and excretoiy canals characterized

by their persistent openness and by having their walls formed

of sarcodal rugte more or less circular, prominent, and reticu-

lated ; with apertures of various dimensions in the interstices,

for the most part continuous, at their commencement, with

the constricted funnel-shaped prolongations of the cup-like

bodies, presenting cavernous dilatations here and there in

their course, and finally, after uniting to form large trunks,

opening by the oscula into the chambers of the vents already

described. Spicules of two kinds, long and short ; the former

just tliree times the length of the latter. Long spicule smooth,

straight, slightly fusiform, almost cylindrical, abruptly termi-

nated, with one end a little sharper tlian the otlier ; confined

to the skeleton-structure of the parenchyma and the sarcodal

columns of the cup-like bodies. Short spicule abundant, thickly

spinous, slightly curved, fusifonn, sliarp-pointed, confined to

the parenchyma and dermal layer ; spines minute, erect, pyra-

midal. Size of specimen figured 1^ inch long by ^ inch thick;

original mass much larger. Colour not stated.

Hah. Red Sea, Gulf of Suez. Sessile, spreading on rocks

or hard siu-faces.

Ohs. This is a very remarkable sponge, for many reasons.

In the first place, the cup-like bodies so much resemble those

of similar corals, especially wlien the former are rendered

conical and ribbed 1)V contraction, that, in a fossiHzcd state,

the cribriform disk alone could determine the point ; and to a

superficial observer the specimen, even when recent, might
14*
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thus easily be mistaken for a coral. It did not, however,

escape the keen discrimination of Mr. M'Andrew
;
and hence

we are provided with a species which at once brings the sponges

a step nearer to the corals in forrn^ and one which may now
and hereafter throw much light on the true nature of many
fossilized species that otherwise might be doubted.

The cup-like body, averaging in its broadest diameter 1-1 2th

of an inch, far surpasses in size anything of the kind hitherto

met with in the sponges. Witness a similar apparatus which

I have lately described and figured in PachymatismaJohnstonia

(Annals, this volume, pi. 2. fig. 12 &c.), where it is depressed

and not more than a quarter the diameter of the cup-like body
in Grayella cyathophora.

This, too, I think, is the first instance on record where the

pore (for such is the nature of the cup-like body) has been

shown to be in direct communication with the excretory canals.

Although the surface of the dermal layer between the cup-

like bodies is minutely papillated, and each papilla might, in

the recent state, have presented an aperture, which the sponge

itself, or the astringency of the spirit in which it was preserved,

may have closed, I only saw one here and there ; and these

were as often in the depressions between as upon the papillae

themselves. Hence I am inclined to infer that such apertures

are adventitious. In some instances they appear to be the

buds of new cups ; but for the most part the dermal layer

is perfectly smooth, and hirsute only over the cribriform disks.

The cups, again, have the power of closing themselves ; but

whether this is produced by the general contraction of the

reticulated sarcode of the cribriform disk, or by that of the

walls of the cup alone, or by both synchronously, I am igno-

xant. When, however, it does take place, the cups, in suc-

cessive degrees of contraction, show that the apertures of the

cribriform disk are more or less closed by the approximation

of the reticulated structure; and the margin generally yielding

as well, causes the cup to assume a conical form, puckered at

the apex and ribbed vertically down its sides, in the manner
of a coral-polype (fig. 9 a, h^ c).

After the water has passed through the concave cribriform

disk (convex or flat when living?), it reaches the internal

cavity or chamber of the cup, and thence flows on to the con-

stricted end of the funnel-shaped prolongation, which, being

provided with the circular ribs or ruga? of sarcode mentioned,

may also have the power of total closure, especially at the

point where it opens into the commencement of the excretory

canal to which it is attached (fig. 5 c,f).

The excretory canal, too, is observed to be much wider than
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the constricted end of the funnel whicli here joins it, and to

be formed, ap])arently, of much less rigid structure. The sar-

codal ruga} are much more openly reticulate, although still

tending to a circular arrangement ; and apertures of different

dimensions begin to appear in the interstices of the reticula-

tion (fig. 5^, A, t).

One cannot help being struck with the resemblance in form

of these ruga? (which are indistinctly fibrous under compres-

sion and a high j)u\ver) to the carnece cohimme of the heart in

"warm-blooded animals ; nor can one help associating the

patent character of the canals with this structure smTOunding
them, and the apertures in the interstices, with the tracheae of

insects. We see also how the extent of surface thus becomes
multiplied, how these projecting rugaj assimilate the structure

to that of the frog's lung, where, for aeration, the internal

surface of the hitherto simple sac in fishes begins to shadow
forth the vesicular character and vast extent of surface ex-

posed for aeration in the fully-developed lungs of the mam-
malia ; nor can we, finally, fail to conclude that the excretory

system of canals in this and probably all other sponges may,
at least partly, subserve this pur})ose.

I have not been able to pass a bristle from the vent on the

surface through the excretory canal in the parenchyma to the

cribriform disk of the cup-like body, or vice versa. Neither

could it be expected, with so many loose valvular projections

intervening, and such tortuous passages, that the top of a

bristle would be thus unimpeded in its transit. But a bristle

can be easily passed through the truncated ends of the large

excretory canals in the parenchyma to the vent on the surface
;

and when these canals are compared with the canals into

which the funnel-shaped prolongation of the cup-like body
empties itself, their structure is found to be identical. If this

identity alone be not considered sufficient to establish the fact

that the cup-like body opens directly into an excretory canal,

then the fact that there are no other canals of the kind in the

S])onge for it to open into but the excretory system is decisive.

The bristle for this purpose should be burnt at one end, to

give it a round form, or " probe-jxjint."

We next come to the apertures opening into the excretory

canal itself through the interstices of the sarcodal reticulations;

and this brings us to the subject of nutrition, with which the

excretory system, in combination with the cup-like bodies,

must be as much connected as with aeration (fig. 5 «').

No doubt many of these apertures are the openings of

branches of the excretory canal-system which may belong to

as many cup-like bodies ; but then there are others which
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seem too minute for this. In short, there are many more
apertures than there are cup-like bodies ; so we have to ac-

count for the superfluity.

It is evident that Prof. Huxley's hypothetical diagram

(Introduct. to the Classification of Animals, p. 15, fig. 4), by
which a globular cavity lined with ciliated sponge-cells is

made to have two apertures (viz. one receiving a stream of

water directly from the exterior, and the other transmitting it

into the excretory canal), will not apply to Grayella cyatlio-

phora. We must have another hypothesis here, more espe-

cially for the canals which do not communicate with a cup-

like body.

Certainly, in the young Bpongilla^ growing from the seed-

like body, the particles of food (carmine) may be seen to

pass into the general chamber surrounding the parenchyma,
and thence into ampullaceous sacs imbedded in the latter.

That these sacs are lined with monociliated and unciliated

sponge-cells which incept the particles, apparently transmitted

through a single aperture in this sac, is also evident. But I

could never see how the undigested portions got into the ex-

cretory canals. I had therefore to conceive that it took place

through the bodies of the sponge-cells themselves, as a particle

might be incepted on one side of an Amoeba and ejected at the

other—in short, that the sponge-cells of the ampullaceous sac

acted as a kind of partition between the chamber receiving the

particles and the canals carrying oflfthe refuse. (See my figures

and descriptions of the ultimate structure of /S^J0«^i7/a, Annals,
ser. 2. vol, xx. p. 21.)

But, be this as it may with Spongilla^ it is with Grayella

cyathophora that we are now chiefly concerned ; and here,

although it is plain that there is a direct communication be-

tween the cup-like body and the excretory canal, it is equally

plain also that this is chiefly for aeration and for the admis-
sion of nutritive particles to some other organs.

We have therefore to look for these organs ; and falling back
upon the canals which do not come directly from the cup-like

bodies, and certain cavernous excavations in the parenchyma
above mentioned, which appear to be dilatations of the excre-

tory canals along their course, analogous to, if not homologous
with, the areolar cavities in Pachymatisma Johnstonia (Annals,

this volume, ]ip. 12 & 13), it does not seem improbable that

the sponge-cells which incept the particles may be here

situated.

But whether they are in vesicular dilatations (like the " am-
pullaceous sac ") at the ends of these canals, or whether in

globular dilatations like those in Prof. Huxley's hypothetical
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diagram, situated on eanal-loops wliicli have tliu.s two open-
ings in connexion with an excretory duct, future discovery

must determine.

It is useless to attempt this in a sponge which has been pre-

served in spirit, or in any other way after death
;
for the sarcode

is too delicate to retain the form of its minuter parts unaided
by vitality. Hence it is necessary to pursue these researches

with the sponge in the living condition, and under experiments
perhaps similar to those instituted by myself in the examina-
tion of Spo7igiUa, whose ultimate structure, so far as I have
gone, never could have been obtained under any other circum-

stances. In the present instance, however, we may consider

ourselves fortunate in having met witli a S})ecies in which the

continuity of the pore or cup-like body and the excretory

canal can be clearly demonstrated even after preservation.

Another question, which can only be determined during life,

is the form and nature of the sponge-cell engaged in the nutri-

tive function.

In Prof. James-Clark's valuable paper (Memoirs of the

Boston Society of Nat. History, read June 20, 1866, and re-

printed in the 'Annals,' 1868, ser. 4. vol. i.), it is naturally

urged that, because the ciliated cells of the calcareous sponge
called Leucosolenia hotryoides have a funnel-shaped process

round their cilium, and particles drawn by the cilium into

the funnel pass thence into the body, they are taken into

the latter through a fixed oral aperture, close to which also

the undigested portions make their exit, as in his genus
Codosiga &c., among the flagellated Infusoria. Further,

Prof. James-Clark thinks it not improbable that such might

be the case with the ciliated cells of Spongilla possessing the

ear-like appendages which I have figured in the ' Annals

'

(ser. 3. vol. iii. pi. 1. figs. 12, 13, 14), these being, in his opi-

nion, merely the sides in profile of the funnel-shaped process

not otherwise seen—an appearance Avhich he himself has re-

cognized. But it may be observed that, among the sponge-

cells of the " ampuUaceous sac " of Spongilla {L c), there were

not only monoeiliated but also unciliated sponge-cells wliieh

had equally incepted the particles of carmine. It is possible

that the funnel-shaped process and the cilium may have been

retracted here, in accordance with Prof. James-Clark's obser-

vations of the latter in Codosiga (p. 193, /. c.) and of the former

in Leucosolenia (footnote, p. 208, il>.) ;
and this might be liis

explanation of their absence, tiic oral orifice remaining fixed

and stationary as before. JStill such retraction would not be

less characteristic of the Khizopoda than of the Infusoria

flagellata.
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But Prof. James-Clark, in alluding to my statement that

the sponge-cells are allied to the Rhizopoda, from the proba-

bility of their having no fixed oral aperture but the power of

polymorphism and the inception of particles of food at any
point of the body &c., announces his "firm conviction that the

ti'ue ciliated Sj)ongice are not E-hizopoda in any sense what-
ever, nor even closely related to them, but are genuine com-
pound _/a^ei^Za^e Protozoa^'' {I. c. p. 206). To what extent the

"true ciliated Sjyongice'''' may be carried does not appear,

although it seems evident that the expression includes the

calcareous sponges.

Now, a short time since, having had to break up, for micro-

scopical examination, a living portion of a calcareous sponge,

viz. Grantia ciliata^ which is closely allied to Leucosoleniaj I

observed that, after a little while, the cilia ceased to appear

(were retracted?), and that the cells all began to creep about

the glass by expansions identical with those of Amoeba.
Hence I still, even among the calcareous sponges, must ad-

here to my opinion that they as well as Sjjongilla are closely

allied to the Rhizopoda.
Prof. James-Clark assumes, on the inferences above stated

(for he did not actually see the oral aperture either in the cells

of Leucosolenia or Codosiga)^ that there is a fixed mouth and
an anal orifice close by it, and therefore that the animal ex-

pression (if I may use the term) of the " true ciliated Spongige"
is a flagellated Infusorium not allied to the Rhizopoda " in

any sense whatever."

I also, on inferences above stated, assume that the sponge-

cell is almost identical with Amoeba^ and therefore that all the

sponges are intimately allied to the Rhizopoda.
It is but fair, however, to add that I have not yet had time

to search for the signs of the flagellate Infusoria delineated

and described l)y Prof. James-Clark, viz. the funnel-shaped

process surrounding the cilium &c., and therefore am not able

to confirm or disprove his conclusions in this respect. At
the same time, I think, the fact of the amoeboid organisms

beginning life as flagellated Infusoria, and afterwards ex-

changing (retracting?) the cilium for a polymorphic condition,

if they do not occasionally present both forms in combination,

points to a nearer alliance between the two than Prof. James-
Clark's " conviction " above quoted would allow.

Lastly, the formation of the vents in Grayella cyathophora

is peculiar ; for the oscula do not open directly upon the

dermal layer as in most other sponges, but into a cloacal

chamber which is formed over them by a prolongation of the

dermal sarcodc, evidencing by its puckered orifice that it also
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has the power of opening and closing itself as occasion may
require (figs. 7, 8).

EXPLANATION OF PLATE VII.

Fit/. 1. Grayella cyathophora, n. sp., magnified twice the natural size;

sliowing cup-like bodies or pores and vents.

F{(/. 2. The same, small spinous curved spicule of the dermal layer aTid

parenchyma, magnified. Size 7-1800ths long by about l-8000th
inch broad.

Fl(j. 3. The same, portion of spinous spicule more magnified, to show
form of spmes.

Fi(f. 4. The same, large, smooth, straight spicule of skeleton and cup-
like body, magnified. Size 20-1800th8 long by about 1-OOOOth
inch broad.

Fiij. 5. The same, vertical section of one of the cup-like bodies, greatly

magnified (scale l-48th to l-1800th of an inch): a a, cup;
5 6, its continuity with the dermal layer; c c, cribriform disk

supported on sarcodal columns, in Avhich are imbedded the
smooth spicules whose ends project beyond the surface ; d, por-

tion of cribriform disk covering the cavity or central chamber
of the cup ; e, vertical section of funnel-shaped prolongation of

central chamber, showing its circular rugfe
; /, its constricted

end opening into ;/, the commencement of an excretory canal

;

h, reticulated sarcodal rugoe, characteristic of the internal sur-

face of the excretory canals ; i, apertures opening into excretory
canal between the reticulations of the sarcodal network.

Fi<j. 6. The same, cribriform disk magnified on the same scale. Fora-
mina varying from 1-1800 to l-300th of an inch in diameter,

Fiy. 7. The same, vertical section of vent, greatly magnified and dia-

grammatic, to show :

—

a, opening of cloacal chamber ; h, pro-
longation of dermal layer forming the sides of the chamber

;

e, papillary eminence in the centre of the chamber, from which
radiate as many septa to the sides of, as there are oscula opening
into, the chamber ; d, d, portions of chamber leading down to

oscula.

Fig. 8. The same, horizontal section of vent, greatly magnified and dia-

grammatic, to show :—rt, external surface of dermal prolongation
forming cloacal chamber; h, cut edge of same; c,c,c,c, openings
of oscula ; d, horizontal section of papillary eminence ana septal

divisions.

Fi;/. 9. The same, portion of dermal layer, to show three cup-like bodies

in diflerent degrees of expansion and contraction respectively,

magnified (? diameters ; also the minute papillary elevations

between them : a, fully expanded cup ; b, half-expanded cup

;

c, wholly contracted cup, showing its ribbed coral-like form
from contraction; d, minute papillary elevations on dermal
surface.

Fiy. 10. The same, portion of dermal layer, magnified, to show tlie dis-

position of the small spinous spicules with which it is charged.
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XXII.

—

Notulce Lichenologicce. No. XXX.
By the Rev. W. A. Leighton, B.A., F.L.S.

Further Notes on the Lichens of Cader Idris, North Wales.

Ever since my last visit to Cader Idris, in 1866 (see Not.

Lich. No. XV., ' Annals,' ser. 3. vol. xix. p. 402), it has been

my wish to retm*n to that mountain and explore the cwms on

the south side for lichens. On July 12, 1869, 1 set off thither-

ward with my friend the Rev. H. E. Lowe, of Atherstone,

who is an entliusiastic admirer of ferns. We started from

Shrewsbury by an excursion train, which afforded us a four

days' trip, at 8.30 A.M., to Ruabon, thence through the vale

of Llangollen to Corwen and the beautiful Lake of Bala, on-

ward to Dolgelly, which place we reached about noon. We
immediately took a car to Minfford, eight miles distant, pass-

ing the celebrated Torrent Walk into the Talyllyn pass, ter-

minated by its glittering lake. Minfford, or " the little inn

by the roadside," as the name signifies, was very convenient

for our purpose, being situated close under Llyn Cae, the great

feature of this southern side of Cader Idris. Here we fomid
everything clean and comfortable, and the people attentive

and obliging. Being a splendid sunshiny evening, we deter-

mined at once to ascend into the cwm, and accordingly took

our path on the left side of the torrent brook which flows from
Llyn Cae. For the first few hundred yards upwards, the

ascent was steep and trying, but afterwards became most un-
expectedly easy ; and very shortly turning on the left, we at

once entered the cwm, which was a magnificent and extensive

grassy valley lying east and west. Proceeding westward by
the brook-side, over the gradually inclined grassy slopes and
moraines, we eventually reached the lake. The grandeur and
sublimity of this wild solitude are beyond all adequate descrip-

tion. The large lake, with its deep black waters surrounded

on all sides by towering precipices rising from its very mar-
gins, the strata of the rocks upheaved into perpendicular posi-

tions, the enormous hollow cwm scooped out by former glacial

action, the rapid alternations of light and shade ever hurrying

over the escarpments, the light floating mists like a filmy

veil rolling over the summits, and the solemn stillness un-

broken only by the plash of the lake or the occasional cries of

the buzzard and raven—altogether impress the mind in a

manner not easily to be erased. We passed entirely round the

lake, and descended about 8 p.m. to Minftord.

During the progress I gathered Lecidea rividosa, Ach.,

Lecidea contif/ua, Ach., in various states, L. jyhceopSj^Nyl.j L.
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h'fliophila, Ach., L. fuh'i/iiiosa, Tayl., L. concretely Wliliib.,

Cladonia cerciconiis, Ach., of immense size and in magnificent

fructification, Stereocaulon denudatum, Flk., Placojysis cjelida^

(L.), Lecanora atra (L.), L. lencoiyhaxi^ Flk., Lecanora hifor-

migera^ Leight., in beautiful condition, Spilonema pai-adoxum^
Born (sterile), and a eiu'ious composite Sj)h(prta growing pa-

rasiticallj on tlie tliallus of Parmelia saxatiUs^ L., having
spores 8, fuscous, faba^form or subelliptical, 3-septate.

The following day (Tuesday) we ascended the pass to the
" Giant's Pebbles," on which I collected Lecidea ricsticula,

Nyl., L. fuUginosa.) Tayl., Lecanora leucophiva^ Flk., and
Pilophoron fibula, Tuck., new to Great Britain, and only before

known as occurring in the White Mountains, North America.
Thence over Geu Craig, where I gathered Lecidea contiguay

Ach.,f. hydrophila. Descending on the north side to Llyn Aran,
we found Stereocaulon cereolinum, a minor state of S. con-

densatum, Hffm., Verrucaria irrigua, Tayl., Lecidea pha^ops^

NyL, and Ij.jurana, Sch?er. Time pressing, we could not delay,

but scrambled again to the summit, and descended by a very
formidable descent over projecting rocks and loose " screes,"

interspersed with safe grassy patches down the precipices

north of the lake into Llyn Cae, and so by the ton-ent-side

to Minfibrd. This was rather a day of scrambling than of

collecting ; but we determined to devote Wednesday entirely to

Llyn Cae, where my gatherings were Lecidea contigua, Ach.,

f. oxydata (K —C— ), L. fuliginosa, Tayl., L.jurana, Scluer.

(K- C-), L. anqjhihia, Fr. (K+ C + ), L. phaia, Ach.?
(K — C — ), L. rimdosa, Ach. (K + ), L. lapicida, Fr., var. de-

clinanSy Nyl. (K + ), L. p)etrcea, Flot., L. geographicay L., L.

phaopsy Nyl. (K+ C + ), L. ptanceola, A.c\\. (K yellow, C red),

L. consentiensy Nyl. (K— C — )
(new to Wales), Lecanora

cinerea (L.) (K+ ), and its iorrw Acharii, E. Bot. 1087, L.
leucopho'ay Flk., L. hiformigeroy Leight. (K+ C + ), Placopsis

gelida (L.) (K yellow, C red), Opegrapha iesse/-rt/a(L)C.)(K-|- ),

Urceolaria scruposa, Ach., Lecanora atra, Ach. (K + ), Endo-
coccus perpusilluSyl^yl.y Verrucaria irrtguayTayl., I^ilophoron

fibuhy Tuck., in magnificent profusion, and a new species of

Lecideay which I name plicatilisy and describe below.

Thui-sday being the tether of our trip, we returned home-
wards.

Lecidea pana-ola, Ach., is well represented in Fellm. Lieh.

Lapp. Or. 182 ! Seller. L. llelv. 469 ! and Anzi, Lich. Langob.

83 ! Its chemical reaction is K yellowish, C red. It is figured

under the name oi' athroocarpa in K. Bot. 1829. Mr. Borrer's

Herbarium at Kew contains it from Cader Idris, by Dickson

named " Z. niveo-afcr, Dicks.," also from "rocks above
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Corwen, Rev. T. Salwey," and as ^^ Lecidea compressa,M.SB.,

Carig Mountain, co. Kerry, Dr. Taylor." I have myself

gathered it at Llyn Aran, Cader Idris ; Cwm Glas, Snowdon

;

and Abdon Burf, Shropshire ; and possess it from '^ Smolandia,

Femsjo, Dr. Th. M. Fries." Dr. Nylander, in Ittt., says of

it:
—"Z. payiceola^ Ach., est caracterise par ses cephalodies

(' granulis tuberculosis lilacino-rufescentibus '). C'est la seule

esp^ce parmi les Lecid^es (et Lecanora) qui poss^de des cepha-

lodies, et elles sont constantes."

Of L. jyhceops^ ^l^-i ^i'* Carroll, in Seem. Journ. Bot. 5.

255, says, " =Lecanora rhcetica^ Hepp, var. hyjperhorea^ Nyl.
(oliin).^^ Dr. Nylander's description of phceops^ in his Lich.

Scand. 196, is excellent and characteristic. Its chemical re-

action is K yellow, C yellow. The Herb. Borrer. has it from
Dr. Taylor, " on wet rocks near Dunkerron," and " on Cap-
pamore Hill, co. Kerry," but labelled ''''Lecanora cyrtaspis,

Ach. L. U. p. 397?," as Mr. Borrer justly remarks, "in-
correctly."

True Lecanora rA«</ca, Hepp, will be found in Am. Exs. 117
and Anzi, Lich. Langob. 151, it has no chemical reaction

(K— C — ), and is well described in Anzi's Catal. p. 82, as

L. nivalis^ Anzi.

Ljccidea co«sew^i*ews,Nyl.,has no chemical reaction (K— C— ),

and has the appearance of some states of Lecanora cinerea(L.),

with the white smoothish rimuloso-diffract thallus of phceops^

Nyl., from which, however, it differs by the plane, innato-

impressed, obtusely margined, black apothecia, with thin

blackish hypothecium, and spores ellipsoid, as large as those

of Lj. panoeola^ Ach. It must be remarked that my Llyn-Cae
specimens of consentiens have most certainly pale cephalodia

j

and if p)C''^^<^ola really be the only species which possesses

cephalodia, as Dr. Nylander asserts, then our consentiens would
seem referable as a state of that species, were it not for the

different chemical reaction (K yellow, C red), as well as other

characters.

In his Syn. Lich., Dr. Nylander considers Stereocaulon ce-

reolinum^ Ach., a minor form only of S. condensatum^ Hffm.

;

and as he has had full opportunities of examining the Acharian
Herbarium, no doubt he is correct. He cites, as a figure of

this, E. Bot. Suppl. 2667. The Rev. Thomas Salwey, who
first detected Stereocaidon cereolus, E. B. S. 2667, on Cader
Idris, in his list of Welsh Lichens gives as particular locali-

ties for it, " about Llyn Gwernon," and " at foot of Cader
Idris;" and the lichen which I have found in those places is a
variety of S. condensafum. The herb. Borrer. at Kew con-

tains similar specimens " from Llyn Gwernon," and from
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Stenhammer, Lich. Suec. 85; Th. M. Fries, Lich,; and tVoiu

" Diinkcrron, Ireland, Dr. Taylor." It is also given in Anzi,

Lich. Ital. Sup. 80, M. & N. 947, and Korb. L. Sel. Germ.
271. The Rev. John Ilarrinian's specimen from Teesdale,

in herb. Borrcr., mentioned in E. Bot. Suppl., most nearly

resembles the figures in that work, but was in too old and
imperfect a condition to allow of the sight of the spores, which
are cylindraceo-fusiform, 3-7-septate.

I suspect that, in my Lich. Brit. Exs. 383, 1 have distri-

buted both plants, S. cereoUnum and Pilophoron fibula, as I

have gathered both about Llyn Aran ; but microscopical exa-

mination will rectify this, the spores oi Pilophoron fibula being

elliptical and simple. The granules of the thallus are also

much more flattened and squamaccous. So far as my expe-

rience goes, S. cereolinum affects the horizontal surfaces of

boulders, whilst Pilophoron fibula grows on the perpendicular

faces of wet rocks. I believe also that I gathered Pilophoron

fibula in Cwm Glas, Snowdon, in 1865, a single specimen only,

which, imfortunately, 1 have lost.

It may be useful perhaps to remark that in Lecidea con-

tigua, Ach., and L. confluens, Ach., the apothecia arise from

the thallus, in L. petrcea, Flot., and L. fusco-atra, Ach., from

the hypothallus. L. contigua has the disk of the apothecia

pruinose, either white or, when old, of a rusty brown, and is

always, when seen under a lens, roughened by the prominent

apices of the paraphyses. The margin is very thick and ob-

tuse, the lamina proligera reclines on an enormously thick

black or blackish-brown cupular excipulum, and the spores

are oval or oblong, and very large. L. confinens is at once

known by the very black, smooth, velvety appearance of the

disk, Avliich is altogether destitute of white pruina. The ex-

cipulum is somewhat similar to that of contigua
;
but the spores

are scarcely half the size. L. petraa has the thallus in verru-

cose areolse, and the spores oblong and of a muriform character,

with horizontal and perpendicular septa. L. fusco-atra, again,

is well marked by the areola3 of the thalliLS being shining

on t\\Q\ii plane or fiottened surface, and the edges of each areola

raised vp into a very thin sharp margin. The spores are

similar in shape and size to those of L. confiuens.

Lecidea piicatilis, Leight., n. sp.

Thallus sordide albidus, minute ])licato-vcrrucoso-granulosus,

arcolato-diffractus, hy|)otliallo fusco ; apothecia majuscula,

imdulato-plana, nigro-t'usca, arete adnata, eoiniato-dcformia,

margine obtuso undulato a^tate plus minusvc atteinxato

ant obliterato ; sporai 4—8, incolorcs, elongato-ellipsoidea>,

3-4-5-septatie, constricta-, murali-divisie ; liypothecium
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crassum, nigro-fuscum
;

gelatina hymenea iodo intense

cserulescens.

Ad rapes, Llyn Cae, Cader Idris.

This lichen has much the general aspect of old specimens

of Lecidea Bruyeriana, Schfer., which have the thallus well

developed ; but it is abundantly distinct by the characters

above noted. The thallus becomes yellow with hydrate of

potash, which colour also remains on the subsequent applica-

tion of hypochlorite of lime.

XXIII.

—

Descriptions of three new Species o/* Callidryas.

By Aethur G. Butler, F.L.S.

I HAVE for some time contemplated writing a monograph of

the species of QaUidryas^ not only because there are in that

genus many species of great beauty still undescribed, but

because the sexes of the different species are not riglitly made
out, and need careful investigation. It was my intention to

commence my revision of the genus in the second part of my
'• Lepidoptera Exotica ;' but an unexpected influx of new
species of Charaxes has rendered this an impossibility. The
following new species will be figured in their proper places in

that work.
1. Callidryas flava, sp. nov.

^ . Alse supra ilava;, area apicali anticaruin dilutiore, margine costali

nigro puuctisque nervulos terminantibus apicalibus nigris : cor-

pus nigrum flavo hirtum, abdomine flavo.

Ala3 subtus flava3, area anali anticarum albicante : corpus flavo-

albidum.

Exp. alar. unc. 3.

5 . Persimilis C. Endeeri, magis autcm flavescens maculisque anti-

carum submarginalibus in medio interruptis.

Exp. alar. unc. 3, lin. 2\.

Hob. Celebes. B.M.

S ? . Obtained 1858 ; collected by A. R. Wallace, Esq.

Allied to C. Jugurtha, Cramer (var. C. Endeer^ Boisd.),

but differs in the male being of a uniform yellow colour, as in

some extreme varieties of that species, and with a much nar-

rower black apical border to the front wings
;
the female is also

of a brighter yellow than in C. Endeer^ and has the submar-

ginal spots of the front wing interrupted by brown.

2. Callidryas rorata^ sp. nov.

cJ . Ala; supra velut in C. Arrjante, punctis autcm marginalibus

majoribus : subtus flava;, fusco roratffi, striis squamosis velut in C.

Arf/ante latioribus, maeulis argenteie velut in ('. Larra' mari.

Exp. alar. unc. 3, lin. 3,
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2 . Similis feminis nonnuUis C. Argantes, major et alia pallitlc

ochraceis, fasciis maciilaribus distinctis majoribus, fundoque (pne-
cipiie posticarum) rufo rorato.

Ahe subtus flava;, bninnco omnino striolata), apice anticanim ful-

Tcscentc ; maculis permagnis brunneis puncta argentea includcn-
tibus mi'diis, velut in C. Lamp fcraina scd majoribus ; fascia

maculari discali plumbageo nitente.

Kxp. alar. ixuc. 3, lin. 1.

Hah. St. Domingo. B.M.

(? ? . Obtained 1855; collected by Mr. Tweedie.
This is the Haitian representative of C. Larra^ a species

allied to C. Argante, but referred, in the ' Genera of Diurnal
Lepidoptera,' to C. Phika, of which it is supposed to be the

female. I have seen specimens of C. rorata in Mr. Salvin's

collection, also from St. Domingo.

3. Callidryas sohtitia, sp. nov.

(S . Ala! anticai supra flavor, plaga magna media rufa, certo situ

roseo micante et a venis flavis interrupta
; puncto pone cellara

nigro, margine ochracco : posticae fulvae, area cxtemo-anali ferru-

ginosa, venis costaque basali flavidis, margine externo ochraceo

:

coqius flavo hirtum, abdomine flavo, palpis colloque fulvo.

Ala5 subtus fulva?, characteribus consuetis fuscis squamosis punc-
tisque mediis argenteis.

Exp. alar. unc. 3, lin. 7|.

5 . AIk supra roscoe, area apieali anticarum fulvescente, posticarum
rufescente : characteribus omnibus velut in C. Thalestre, fuscis.

Alae subtus velut in C. Thalestre colorata}.

Exp. alar. unc. 3, Hn. 7.

Hah. Chili. Coll. Druce.

<J ? . From the Kaden Collection.

This magnificent species is allied to C. Thalesfris, the females

of tlie two species being very similar ; the males, however, are

widely distinct.

XXIV.

—

Descriptions of some neir Species of humndx.
By FiLVNCis P. Pascoe, F.L.S. &c.

List of Species.

Achthophora fasciata. Lahiian.

Agelasta mystica. Manilla.

C'optops centurio. I/xlia.

Crossdtus st\-pticii3. Damaralanil.

Daxata oonfusa. Fenamj.

Mispila curvilinea. India.

Moechotypa adusta. Laos.

Tvhytipliora Dallnsii. IV. Australia.

Svniphvletcs detloratus. Champion
'Bay:

lanopus. Cliampion Bay.
Thysia viduata. ^Sumatra.

Nyctopais Thomsoui. Ciaboou.

Anthores leuconotus. Natal.
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Achtliophora fasciata

.

A. fusca, pube falva sparse vestita ; elytris fascia determinata postica

alba ; antennis baud ciliatis, art. quarto incrassato.

Hah. Labuan.

Dark brown, with a sparse fulvous pubescence between the

punctures on the elytra, but with small naked spots, each

having a fine puncture in the centre, on the prothorax ; head
with an uninterrupted pubescence ; lip and palpi testaceous

;

prothorax short, transverse, not tuberculate at the sides, punc-
tures irregularly dispersed ; scutellum semicircular, concave

;

elytra entire at the shoulders, punctures rather large, irregular,

crowded at the base, here and there separated by a granular

elevation, between the middle and apex a broad distinct white
band ; body beneath brownish testaceous, with a yellowish

pubescence speckled with small naked spots ; antennas not

longer than the body, not bearded, the third joint very thick

until near the apex, dark brown, the succeeding joints testa-

ceous, clouded outwardly with brownish. Length 5 lines.

This can only be considered a doubtfully aberrant form of

Aclithophora : the absence of the protuberance at the shoul-

ders and the thickness of the third and fourth joints of the

antennte will probably lead to a genus being formed for its

reception.

Agelasta mystica.

A. atra, Kneis fasciisque niveis bene limitatis decorata.

Hah. Manilla.

Deep black, covered with a very short yellowish-brown
pubescence, marked with slender, perfectly limited, snowy-
white bands and stripes, and entirely impunctate ; head with
three stripes, the intermediate one divided in front by a nar-

rowly elevated line, an irregular spot behind the eye
;
pro-

thorax with nine stripes, but two or three on each side little

more than spots, the basal margin edged with a narrow band;
scutellum transversely triangular ; elytra rather short, one
band near the base, but behind the scutellum, and a second

behind the middle, between tlie two on eacli elytron four or

five spots or sliort bars, near each apex a spotted transverse

line, and behind it two longitudinal bars
;
body beneath black,

very sparingly pubescent, edges of all the abdominal segments

and of the metasterimm edged with white ; legs black, femora

on their upper edges lined with white, fore tibiae curved
;

antennas with the bases of the third to the sixth joints, in-

ckisive, white at the base. Length 6^ lines.
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An isolated species in coloration, but in form coming nearest

to A. arnica and A. j^olynesus ; but with a more decidedly

ti-ansverse prothorax than either.

Coptops ceyiturio.

C. nigra, fulvo-ccrvino pubcscons, maculisque albis intcrjectis ; ely-

tris maculis nigris fasciis duabus formantibus.

Hah. India.

Black, closely covered with a fulvous fawn-coloured pubes-

cence, spotted with white, and on the elytra having two im-

perfect black bands formed of numerous approximate and
contiguous spots ; head very sparsely punctured

;
prothorax

very irregular above, the basal tubercle, as Avell as the two
anterior, rather strongly marked ; scutellum very broad at the

base, incm-ved at the sides, tnincate at the apex ; elytra

sparingly punctured, each puncture in the centre of a white

spot, the first band midway between the base and middle, the

second a little behind the middle ; body beneath greyish ful-

vous, the middle of each abdominal segment with a sulitrian-

gular black denuded patch ; legs and antennae Avith fulvous

fawn and dark brown pile. Length 10 lines,

A very distinct species, apparently most allied to C. pe-

tecliialis.

Crossotus stup)ticus.

C. confuse griseo tomentosus
;
prothoracc sparse punctato ; clytris

basi fusco nebulosis, utrinque pone medium macula transversa

fuscesceutc ; tibiis anticis parum arcuatis.

Ilab. Damaraland.

Dark bro-vvn, covered Avith a grey, more or less confusedly

s))otted with darker grey, irregular tomentum ;
head with a

narrow black impressed median line, an oblique line also on

the vertex on each side
;
prothorax short, broader at the base

than at the apex, a stout spine on each side behind the middle,

with a few distinct punctures above, an imdefined brown stripe

above the s})ine ; scutellum truncate at the apex ;
elytra with

a few punctures at the base, and three or four small tufts of

black hairs on each, including one on the shoulder, obscurely

clouded witli brown, behiiul the middle a brownish transverse

spot near the outer margin ; body beneath, legs, and seai)e of

the antenna? grey speckled with brown, the rest of the joints

greyish, gradually darker towards their apices, all those at

the base with a rather dense black fringe. Length 9 lines.

This species, besides its coloiu-, has a more transverse pro-

thorax than C. ji/innicorni's or C\ natakjisis, which ai)pear to

Ann.d-Macj.N.IIist. Ser. 4. VoJ.\\. 10
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me to be the only two other published species to be referred to

the genus.

Daxata confasa.

D. leviter pubcscens, fusco-fulva, cinereo nebulosa, ct nigro macu-
lata ; fronte capitis transversa ; elytris singulatim bitubcrculatis,

uno basali, uno postmediano.

Ilah. Penang.

Covered with a short thinly set pubescence, chiefly pale

broAvnish fulvous, but clouded with small patches (under the

lens) of pure ashy, and spotted with dark brown ; head very

broad and transverse in front, greyish, spotted with fulvous

;

prothorax short, irregular, the sides transversely wrinkled, the

base blackish, the middle with the fulvous collected into an

indistinct band ; scutellum triangular ; elytra ample, each

somewhat tricarinate at the base, the inner carina crowned with

a narrow tubercle, behind the middle another and smaller tu-

bercle in line with the first, behind this and towards the outer

margin are two oblique brown bars ; body beneath and legs

with a thin grey pubescence mottled with naked spots, the

femora fulvous above ; antennas brown, the joints from the

third ashy at the base. Length 9 lines.

This has, mter alia^ a larger and proportionally broader

head than either of the two other species of the genus, and it

has moreover an extra pair of tubercles on the elytra.

Mispila curmlinca.

M. fusca, pubc grisescente parcc vestita ; fronte capitis quadrata,

rugoso-punctata
;
prothorace fere regulari ; antennis unicoloribus.

Hah. India.

Dark brown, covered with a short, thin, greyish pubescence;

head square in front, very roughly punctured
;
prothorax nearly

regular, the sides rounded, above with scattered punctures and

two large well-limited patches, divided by a narrow central

line, greyish brown ; scutellum broad, rounded behind ; elytra

subseriately punctured ; from the shoulder a pale narrow well-

marked line descends in a curved direction downwards to near

the middle, and posteriorly similar short zigzag marks occur

at the sides ; body beneath and legs greyish, spotted with

brown
;
antenna) with a uniform greyish pubescence. Length

8^ lines.

A more robust species than M. venosa, with tlie head qua-

drate in front, the antenna) unicolorous, and without the long

hairs covering the body as in tliat insect.
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Mocchotypa aclusta.

M. brcviuscula, fusco pubcsceus, medio elytrorum grisca • clytris
siugiilatim cristis duabus basalibus vix clcvatis, ct baud plumosis.

Ilab. Laos.

This species approaches M. chinensis, Thorns., but is mucli
shorter, the colours more clearly liiuited, onlj two short slio-htly
elevated crests at the base of each elytron, although there is a
vestige of another between them, a round brown' spot on the
middle near the suture, and the underparts of a clear pinkish
colour. Length 9 lines.

Rhytipliora Dallasii.

R. fusca, nitida, vittis fasciisque argenteo pubcscentibus ornata.

Ilah. Western Australia.

Head dark l^rown, sliining, confluently punctured ; marrnn
round the eye, a curved line above it, and a stripe in front
white; antennae rather shorter than the body {^), brown the
four basal joints with a white pubescence, tliird to fifth bearded
beneath

;
prothorax cylindrical, rather broader than long,

finely wrinkled transversely, the margins and three bands
white

;
scutellum subscutiform, brown ; elytra elongate o-ra-

dually narrower from the shoulders to near the apex, the^'su-
tural line, a narrow stripe not reaching to the apex, and an-
other broad stripe extending from the slioulder to the apex
denuded and glossy brown, the intervening portions covered
with a dense i)ure silvery white pul)escence, the humeral stripe
more or less divided by a longitudinal series of white sijots •

body beneath closely pubescent, glossy white ; sides of the
metasternum and an oblique spot on each side of the four basal
segments of the abdomen denuded, brown

; legs with a close
white opaque pubescence. Length 15 lines.

One of the most striking and distinct of the Australian
Longicorns

;
its name is intended to serve as a mark o^ aiipre-

ciation of the author of the masterly reports on cntoniolony in
the 'Zoological Record.'

Symphyletes dejioratus.

S. ferrugineus, griseo pubcsccns
; prothorace postice angustiorc, dorso

tuberculis duobus in medio iiistructo ; clytris basi bicristatis
humcris fortitcr graiiiilatis, ai)icibus bideutatis.

^
•

»

Hah. Champion Bay.

Ferruginous, covered with a short, rather dense (except that
the middle of the elytra is somewhat (Kiiuded), greyish pubes-
cence, closely but indistinctly speckled with fulvous • head

15*
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marked witli small dark points ; antennae about as long as the

body, the scape scarcely thicker than the third joint
;
prothorax

slightly transverse, narrowest at the base, the middle with two
small but very distinct tubercles ; scutellum broadly rounded

behind ; elytra not elongate, gradually narrower from the base,

between the scutellum and shoulder, on each side, two longi-

tudinal tuberculate crests, the inner longest, shoulders strongly

granulate, an indistinct brownish patch on each side near the

middle, apices bidentate ; body beneath with a coarse yellowish-

grey pubescence, with small denuded spots at the sides ; legs

also yellowish grey, with spots on the femora and tibise.

Length 9 lines.

Allied to 8. cinnamomeus^ but without any bands on the

elytra; the prothorax of the latter broader, not narroAver, at the

base, &c.

Sympliyletes lanosus.

S. robustus, ferruginous, dense griseo lanosus, super elytra setulis

sparsis interjectis ; dorso prothoracis subtuberculato ; elytris basi

latis, subbicristatis.

Hab. Champion Bay.

Robust, ferruginous, densely covered with a greyish woolly
pubescence ; head rather narrow in front ; antennae about as

long as the body, uniformly grey
;
prothorax nearly as long

as broad, narrowest at the apex, the back with a few indistinct

tubercles, but two more prominent than the rest ; scutellum

somewhat quadrate ; elytra much broader at the base, rapidly

narrowing posteriorly, with many minute erect bristles scat-

tered amongst the pubescence, at the base, on each side, three

short lines of granules, the largest near the suture, forming,

as well as the second line, a sort of crest, the outermost line

nearly obsolete, apices bispinous, clothed with longish hairs

;

body beneath and legs with a long coarse grey pubescence.
Length 12 lines.

This species comes nearest S. devotus, but is much more ro-

bust and has a nearly uniform colour and a woolly pubescence
;

the apices of the elytra in both are densely clothed with hairs,

which almost entirely hide their outline.

Thysia viduata.

T. breviuscula, plumbeo-nigra
;
prothorace ntrinque spinoso ; api-

cibus elytrorum emarginatis ; antennis apicem versus albidis

;

mesostcrno producto.

Ilab. Sumatra.

]VIuch shorter than T. WalUcMi, dark leaden black ; head
almost obsoletely punctured in front, a narrow raised line
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between the eyes not extending to tlie clypeus ; eyes larger

than in 2\ WalUchii] prothorax rather narrow, not turgid,

a stout, strong anguhir spine on each side ; scutelhini equi-

hiterally trianguh\r ; elytra scarcely punctured except at the

sides, their a])ices broadly eraarginate, with five or six jet-

black bands, the lirst at the base ; body beneath black ; legs

with a piu-plish tinge ; mesosternnm with a large prominent
mammillary process; antenna) with the third, fourth, and fifth

joints jduniose, the remainder dull white. Length 12 lines.

A comparatively short, nearly black species, remarkable
for its strongly produced mesosternnm. The other two species

of this genus are 2\ Wallichii, Hope (Royle's ' Himalaya,'
pi. 9. figs. 5 and 6), and 2\ tncincfa, Lap. (Hist. Nat. des

Ins. ii. p. 471), from Java. The latter has been hitherto con-

founded with Hope's species, from which it differs, intei' alia,

in having only a very small, scarcely noticeable tooth on each

side of the prothorax.

Nyctopais Thomson i.

N. ateriimus, liuca arcuata a vertice usque ad medium elytrorum,

altera obliqua postica maculaque niveis ; antcnnis niveo aunulatis.

Ilab. Gaboon.

Intensely black, covered with a very thin and close pu-
bescence, except where it is gathered up to form snowy-white
markings—that is, a line from the mandible in front of each
eye, another beginning on the vertex and passing back over

the side of the prothorax above the spine, where it is joined

to a patch below it, and then over the shoidder curving in-

wards to the suture, from which point it proceeds for a short

distance longitudinally, near the a])ex an oblique line, directed

iuAvards and downwards, which is followed by a small spot

at the apex itself; beneath black and shining, with the epi-

sterna of the metathorax and a large spot on each side of all

the abdominal segments white ; upper portion of the posterior

femora and two spots on their tibite white ; a broad ring of

white at the junction of the third and fourth joints of the an-

tenna), and another at the junction of the seventh and eighth.

Length 5^ lines.

In Nyctopais mysteriosus, Thorns., the only hitherto described

species of the genus, the white markings are arranged very
differently, as will be seen in the figure given in the ' Archives
Entoinologiques,' torn. ii. pi. vii. fig. 1. I have much pleasure

in dedicating this new member of the genus to 31. James
Thomson, the author of that and so many other useful and
indispensable works on entomology.
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A short diagnosis of the following genus was given in the

'Proceedings of the Entomological Society' for FeWiary 1868,

p. xiii. M. Lacordaire informs me (m lit.) that he considers

it synonymous with Lojjhoptera of M. Perroud ; but in this

genus the antenna? are said to be distant at the base, and

the third joint only " a little less long than the fourth and fifth

together." These characters, taken in conjunction with its

supposed affinities, do not apply to anything known to me ; I

have therefore ventured to give here a fuller description of the

proposed genus, which was named

Anthoees.

Head rather narrow above, nearly quadrate in front. Eyes
not nearly extending to the mouth. Antennary tubers con-

tiguous at the base, prominent and diverging. Antennae in

the male twice as long as the body, setaceous ; scape very

stout, with a well-marked cicatrix at the apex, and nearly as

long as the third joint ; this a little longer than the fourth,

Avhich with the three following are equal; the eighth to the tenth

slightly shorter, the eleventh simulating two joints. Prothorax

small, transverse, irregular above, a slender tooth on each side

at the middle. Elytra elongate, subparallel, with a slight

crest on the base of each ; shoulders produced. Legs nearly

equal, anterior tarsi neither dilated nor fringed. Pro- and
mesosternum declivous ; metasternum elongate.

The type is well known in collections under the name of

MonocJiamus leuconotus^ but it has never been published. The
female differs slightly from the male in having the antenna
only about a third longer than the body. The genus is known
from Monochamiis, infer alia, by the basal crests of its elytra,

the legs of nearly equal length, and the tubercular prothorax.

Antliores leuconotus.

A. fusciis, elytris, basi ct plaga laterali postmediana cxceptis, albo

tomentosis ; his, capite prothoraccque fusco pubescentibus, maculis

fulvis vage intermixtis.

Hah. Natal.

Dark brown, with a dense white tomentum on the elytra,

except at the base and patch at the side behind the middle,

which, with the head and prothorax, have a dark brown pu-

bescence indistinctly mingled with spots of fulvous ; head

deeply indented between the antennary tubercles
;
]irothorax

slightly transverse, two Avell-marked tubercles on the disk, a

little before the middle ; scutellum curviliiiearly triangular

;

elytra impunctate, granulate at the base, between the scutel-
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lain and sliouklcr a small granuliform crest ; body bfiieatli

covered with a long brownish-fulvous pubescence, but whitisli

on the nietastcrnum
;
femora darkish but fading to a pale

colour on the tibia3 and tarsi ; antennae fulvous brown, base of

all the joints, from the third inclusive, paler. Length 14
lines.

In the same Proceedings, I. c, I proposed Oj^ejjharus as a

generic name for Monochamus tndentatus, Cliev.* {si</nator,

Pasc), differing from AntJiores in its longer antenna? in the

male (twice as long as the body), with the last joint subulate,

the elytra strongly crested at the base, the fore legs of the

male longer and more robust than the others, and the meta-
sternum not elongate. M. as2)erulus^ Whitef, should be re-

feiTed to the same genus.

MISCELLAjS^EOUS.

Oti the Marine Forms of Crustacea ivli'uh inliahh the Fresh Waters of
Southern Europe. By Prof. Hellek.

Every one knows the curious discoveries made by Prof. Loven upon
the presence in the Wenem and Wetter lakes of animals identical

with species belonging to the Frozen Ocean. The S^vedish naturalist

has adduced this identity as CAidence in favour of the union of these

lakes with the sea at a period anterior to history. These discoveries

directed attention to the fauna of the lakes situated south of the

Alps. As early as 1857, E. von Martens described a series of fishes

and Crustacea which, although Hving in various Itahau lakes, i)re-

Bcnt the characters of Mediterranean species J:. Such are, amongst

fishes, Bhnnius vulr/aris, Pall., from the lakes of Garda and Albano,

Atherina lacustns, Bon., from the lakes of Albano and Nemi, and,

lastly, Gobius JluviatUis, Bon., from the lake of Garda and the neigh-

bourhood of Padua,—and amongst the Crustacea, Pakrmon lacusfris,

Llart., from the lake of Albano, TJielphiisa JluviatUis, Latr., from

the lakes of Albano and Nemi, and, lastly, Spluvroma fossarum.

Mart., from the Pontine Marshes. These facts have already been

employed by M. Sartorius von Waltershauseu in his investigation of

the climates of the present and of former periods. This savant en-

deavours to cstal)lish that the lakes situated south of the Alps were

formerly in communication with the sea, and are only the remains

of ancient fiords. Geological changes, by sejjarating tliem from the

sea, converted them into basins of brackish water, which were gra-

dually dejirived of their salt, with a rajndity difl'eriug according to

the abundance of river-water flowing into them. These lacustrino

Silberniann's Rev. i. No. 0, pi. 7.

t Proc. Zool. Soc. 1858, p. 411.

t See ' Aunals,' eer. 3. vol. i. p. -jO.
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reservoirs were carried to a certain heiglit by upheavals, which

lowered the temperature of their surface. lu the course of these

events the marine fauna disappeared, with the exception of a few

fishes and Crustacea less sensitive than their fellows to the action of

fresh water.

Prof. Heller has carefully investigated the marine forms inhabit-

ing the Italian lakes. He confirms and extends most of the disco-

veries of M. von Martens, at the same time rectifying some of them.

He shows that Fahcmon lacnstris is a species very widely diffused

in the fresh waters of the Mediterranean basin. He cites it in the

lake of Albano, in the ditches of the terra Jirma in the neighbour-

hood of Venice, in the marshes round Pavia, in the lake Trasimenc,

in that of Garda, in the brooks of Dalmatia, in Corfu, in the lake of

Albufera in Spain, and, finally, in Egypt. But this species is not

peculiar to the fresh waters ; it still exists in the North Sea and the

Baltic. M. Heller, in fact, recognizes in it the species introduced

into science under the names of P. vurians and P. antennarins. It

appears, however, to be wanting in the Mediterranean. M. Mihie-

Edwards certainly mentions it, in his ' Histoire NatureUe des Crus-

taces,' as occurring in the Adriatic; but the author himself has

found this statement to be erroneous, the specimen in the Paris

Museum having really been derived from Lake Trasimene. The
crustacean in question is distinguished from all the Palaimons by
the want of a palpus on the mandibles, by which it ai:)proaches the

genus AncMst'ia. But as other characters distinguish it from that

genus, M. HeUcr proposes for it the new generic name of Palcemo-

netes (P. varians). It is probable that this Pala'monetes existed at

a prehistoric period m the Adriatic and Mediterranean, as at pre-

sent in the bays of the North Sea, in places where the water was
comparatively not very salt. Subsequently, after the transformation

of the bays into lakes, the species gradually accommodated itself to

the fresh water, although without attaining its original size. In
fact the freshwater individuals are always smaller than the marine.

A similar lot may be reserved in the future for another crustacean

of the Adriatic. Nephrops norvegiats, which is so common in the

northern seiis, occurs here and there in the Mediterranean and the

Adriatic. In the Gulf of Qiiarnero, however, it exists in considera-

ble (juautity. If this gulf should one day be converted into a lake

by an upheaval, this animal would, no doubt, in time become a true

freshwater crustacean, whilst its congeners would still live in the

northern seas.

TheJjylmsa JluvlatiUs is not entirely confined to the lakes of Albano
and Ncmi ; it occurs also in the south of Italy, in Greece, in Cyprus,

in the Crimea, in Syria, and in Egypt. As regards the H^pluvroma

of the Pontine Marshes, it presents the greatest resemblance to a

s])ocies (*S'. gramdatum) inhabiting the Adriatic and ^Mediterranean,

although they cannot be completely identified.

Lastly, M. IleUcr describes two new freshwater Crustacea of ma-
rine forms. The first is an Amphipod {(laDiniarns Veneris) found
by M. Kotschy in the Well of Venus, near Hierokiiios, in Cyprus, at



Miscellaneous. 213

an elevation of 50 feet. This species is almost identical with Gam-
marus murinus, from which it differs only in a clothing of hairs like

that of other lacustrine species.

The second species belongs to the genus Orchestra (0. cavimana).

It was found in great abundance by !M. Kotschy in Cyprus, upon
Mount Olympus, at an altitude of 4000 feet. It lives in moist

places, in the vicinity of a spring. This species ai)pears to differ

from 0. Montagui only by insignificant characters, such as a some-
what smaller size and a darker colour.

—

Siebold 4' KoUik-ej-'s Zeit-

schrift, xix. p. loG ; Bibl. Univ. xxxv. June 15, 1869, Bull. iSci.

pp. 158-100.

On the Leaves of Coniferct.

By Thomas Meehan, of Germantown, Pennsylvania.

Botanists can scarcely have overlooked the fact that the true

leaves of Pinus consist of bud-scales, and that what arc known as

leaves, and what Dr. Engelmann (Gray's Manual, 5th edition, p. 409)
calls " secondary leaves " are but phylloid shoots ; but I have failed

to find any specific reference to the fact in botanical works. Dr.

Dickson, however, in a paper " On the Phylloid Shoots of Sciado-

pitys verticilhita" (Proceedings of Botanical Congress, 1866, p. 1-4),

remarks, " In Sciadopiti/s I have to call attention to the fact that

the leaves of the growing shoots consist, as in Pimis, entirel)- of bud-

scales." One would suppose, from this incidental reference to Pinus,

that he was acquainted with the fact that the so-called leaves of

Pinus were phylloid shoots ; but as the object of the paper is to sliow

that the so-called leaves of Sciadopifi/s are not true leaves, and as

any one must know that they arc not if already cognizant of the

fact in Pinus, we may take it for granted that at any rate, if not

entirely overlooked, little thought has been given it. I believe I

am occupying an entirely original field in pointing out the true

nature of leaves in Coniferce, and that the increased knowledge will

have an important bearing on many obscure points in their study.

Dr. Dickson uses but the language of general botanj- when he de-

scribes the true leaves of Pinus as " bud-scales," meaning thereby the

scaly free portion just under the "secondary leaves" of Engelmann,
and sometimes forming sheatlis around them. But these free scales are

scarcely leaves. The chief portion of the true leaves in most plants

of the order are adnate Avitli the stem ; sometimes they have the

power to develope into scaly points, at others into fohaceous tips,

and at other times arc without any power but to preserve their true

leaf-like character. Larix affords the best illustration. The true

leaves are linear-spathulate, entirely adnate to the stem. There are

two kinds of stem-growth in Larix : in (he one case the axis elon-

gates and forms shoots ; in the other, axial development is arrested

and spurs are formed. On the elongated shoots the leaves are scat-

tered ; on the spurs they arc arranged in whorls. The power of

elongation possessed by the shoot is imparted to the leaves wliich

are adherent to it, and tliey produce green foliaceous awl-like tips

;

the power of elongation which the spiu's have lost is also measurably
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lost to their leaves : they develope themselves fully, although they
have no stem to adhere to ; they preserve the spathulate form, but
cannot produce the awl-shaped tips of the shoot-leaves. There are,

therefore, two forms of leaves on the larch, the one free, the other

adherent ; and we have a novel principle very clearly illustrated,

that strong axial development (vigour) is a cliaracteristic of adhesion,

while the reverse (weakness) is characterized hy a free system offolia-
tion. Any species of Larix will sustain this observation ; and lepto-

lejiis, as a vigorous grower, is the best.

The characteristics of the foliage described in Larix may be found
in a greater or less degree in a great many species of coniferous

plants. In Cryptomeria the leaves adhere for four-fifths of their

length on vigorous shoots ; but on the more delicate ones they are

free for three-fourths or more. In Juniperus the different forms of

foliage are well known, especially in J. virginiana, J. chinensis, and
t/". communis. On the vigorous shoots adhesion takes place for nearly

the full length of the leaves ; but on weaker ones the leaves are very

nearly free. In Thuja, Biota, Retinispora, Cupressus, Thnjopsis,

indeed most of the section Cupressinea;, these variable degrees of ad-

hesion may be found, and always in relation to the absence or pre-

sence of vigour : and on this question of vigour it will be well here

to make a few remarks. The power to branch I take to be a high
mark of vigour. The young seedlings of most coniferous trees grow
but a few inches the first year, and have no power to branch ; the

power increases with age, and in all cases in proportion to the vigour

of the plants. In Thuja, for instance, no branches appear till the

second year ; they increase in number, until, when in its prime,

branches appear from every alternate pair of axils, and, as these are

decussate, this gives the fan-like form of growth of which the Arbor
vitce affords a familiar illustration.

This varying power of adhesion in the true leaves, and in con-

nexion with vigour, enables us to explain many matters hitherto not

understood. For instance, Dr. Lindley describes a form of JBiota

as B. meldensis, suggesting that from its appearance it must be
a hybrid betiveen the red cedar and Chinese Arbor vitce ; it is but
B. orientalis with the leaves moderately united. Thuja ericoides

of gardens was long supposed to be a Japanese species ; it is but an
entirely free-leaved form of Thuja occidentalis. Retinispora ericoides

of Zuccarini is but a free-leaved form of some Japanese plant ; and
in all probability many species of Retinispora, so marked in herba-

riums, are all forms of one thing witli more or less adnate leaves.

In all these cases delicacy of growth and freedom of leaves go gra-

dually together, as before indicated.

One of the most remarkable instances of the value of this prin-

ciple, however, will, I have no doubt, be in fixing the identity of the

Jfipenese genus Glyptostrohus * of Eudlicher with the American
Taxodium of Richard. In a shoot one foot in length of the latter

wo find perhaps four or six branchlets ; in the same space in (ilyp-

* Note by the proof-reader.—It. was the intention of the author to refer his re-

marks on (ilt/plostrobus to G. sincnuis, Endl.
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tostruhus wo shall lind a score or more. Indeed in this plant a

branchlot sprinpjs from nearly every axil on the main branch, sliow-

ing au oxtraoi'dinary vigour. As vigour is opposed to a freo deve-
lopment of foliage, the small thread-like leaves of Gli/jdostrubus are

naturally to bo expected, and the free leaves distichously arranged

is the natural concomitant of the weaker Taxodium. Fortunately I

am able to sustain this theory by actual facts. I have a seedling tree

ten years old, of remarkable vigour. It does not branch quite as

much as the typical Gliqitostrohus, but much more freely than any
Taxodium. The result is, the foliage is aciculate, not distichous, and
just intermediate between the two supposed genera, liuttohelpme
still more, my tree of Gh/jitostrohns has pushed forth some weak
shoots with foliage identical in every respect with the intermediate

Taxodium. Specimens of all these are presented with this. In es-

tablishing Ghjptostrohus, Endlicher notes some trilling differences in

the scales of the cones between it and Taxodium ; but all familiar

with numerous individuals of some species of Coniferoc, Biota orien-

talis for instance, know how these varj-. There can be no doubt, I

think, of the identity of the two ; and this will form another very
interesting link in the chain of evidence that the flora of Japan is

closely allied to that of the United States.

If we were to look on the so-called leaves of Pinus and Sciadoj)it>/s

as true leaves, we should find serious opposition to my theory that a

vigorous axial growth is opposed to the development of free leaves

in Conifera: ; for wo should see a class of plants which notoriously

adds but from three to six branches annually to each axis clothed

with foliage. But admitting them to be phylloid shoots, it confirms

our theory in a strong degree. We then see a plant loaded with
branchlets ; and so great is the tendency to use them instead of leaves,

that in some cases, as in Plmis strohus, P. exceha, and others of a

softer class of Phylloidea), the bud-sc;des are almost entirely confined

to the sheathing leaflets—^just as in the very rugged, hard-leaved,

almost spinescent forms, like Pinus austriaca, we find them more
dei)cndent on weU-develnped adnate leaf-scales. In Abies of old

authors, A. exceha for insttmce, we have a numerous-branching ten-

dency; hence wo have true leaves, though partially adnate, and no
necessity for phylloid branchlets. In Picea of Link, almost near

Abies, taking P. haJsamea as a type, we have a rather weaker deve-

lopment, slower-growing and less hardy trees, and the leaves are

nearly free. Could some of the shoots of Abies be arrested in their

axial development, as in Larix, we shoidd have the remainder in-

creased in length, aixl the fewer branchlets and two fonns of leaves

just as in Lttrix. Should, on the other hand, the plant increase in

vigour, there would be no class of free leaves, adiiation would be the

laAV, and metamorphosed branchlets prevail. Starting from Abies,

extra vigour makes the pine, extra delicacy the larch ; it is the

centre of two extremes.

That the fascicles in Piitus are phylloid shoots, I think caiinotbo

tjuestioned. Their position in the axils of the true leaves, as beau-
lifuUy shown in Pinus auMriaca, indicates the probability ; their per-



216 Miscellaneous.

manency in proportion to tbcir induracy is also another strong point.

Tiie soft ones of the iStrohus section retain vitality little longer than

some true leaves, while the spinescent ones of P: austriaca remain

green for four or five years. But the strongest of all points is, that

on dissection of an old fascicle, it will be found to have a distinct

connexion wdth the woody system of the tree, and that these minute

woody axilla) under each fascicle increase in size with the age of the

sheath. With a very little encouragement these woody axilla can

be induced to elongate and become real branchlets. If the leading

shoot, for instance, of a pine be tipped in May just after pushing,

bulblets wdll form in every fascicle below, and the next season the

bulblets will produce weak branchlets, although this might be said

of true leaves, which are supposed to bear an embryo shoot in the

axil of every one. So much stress need not be put on this fact, as

the others are sufficient ; it is introduced, and its weak nature com-
mented on, as it furnishes the chief point in Dr. Dickson's argument
for Sciadopitys, which amounts to little more than that the appa-

rently single phjdlon is really a double one—a two-leaved fascicle

united by a transformed sheath through its whole length. Carriere

has since pushed Dr. Dickson's observations further by noting, in the
' Kevue Horticole,' really bifid leaves, with little verticils in the axils

(see reference in ' Gardeners' Chronicle,' May 2, 1868)—an observa-

tion which I confirm by a specimen exhibited herewith
;
yet, as I

have said, it is by itself not wholly free from the objection that it

may be but a modified form of regular bud-growth ; but, together

with my other observations, I think they do serve to confirm the

point of these so-called leaves being but phyllodea.

In conclusion, I wiU restate the main points of this paper :

—

The true leaves of Coniferae are usually adnate with the branches.

Adnation is in proportion to vigour in the genus, species, or in the

individuals of the same species or branches of the same individual.

Many so-called distinct species of Conifera) are the same, but in

various states of adnation.

—

From the forthcoming volume of the Pro-

ceedings of the American Association for the Advancement of Science.

(Communicated by the Author.)

Mechanical Reproduction of the Flight of Insects.

By M. Makey.

The author has already shown that by gilding the tips of the

fore wings of a hymonopterous insect and allowing it to fiy in the

sun, the point of each wing is found to describe a figure of 8, indi-

cating that in the course of one elevation and descent the wing
moves twice forward and twice baclnvard. To ascertain how this

movement is produced, the author took a small glass rod blackened

with smoke, and by presenting it to the wdng in ditt\>rent parts of its

passage, he found tliat the soot was rubbed sometimes on tlie upper

and sometimes on the lower surface, according as the rod was held

below or above the course of the wing forwards or backwards. From
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his experiments he concludes that the wing moves from behind for-

wards both ill its di'sccnt and in its ascent.

That the plane of the wing changes twice during each movement
appears from the difference in the brilliancy of the two branches of

the luminous figure of 8. When a branch is very brilliant, this is

because it presents its gilt surface at a favourable angle for the re-

flection of the sun's light. During descent the wing presents its

upper surface a little forward, whilst during elevation this surface

looks rather backward.

These movements are so complex that they would require a very

complex muscular apparatus if each of them was the result of a

special act. It would require a very perfect coordination to enable

these eight or ten successive actions to be reproduced in regular order

at each revolution of the wing—that is to say, from two hundred to

three hundred times in a second ; but the simple elevation and de-

pression of the wing is sufficient to enable the resistance of the air

to produce all the other movements. The wing being rigid in front,

in consequence of its thick nervures, the flexible hinder part, being

raised by the resistance of the air during the rapid depression of the

wing, will acquire an oblique direction, so that the upper surface of

the wing will look forward ; on the other hand, during elevation

the resistance of the air will be above, and the upper sxirface of the

wing will incline backwards. This figure-of-8 movement exactly

resembles the motion of the oar in sculling a boat.

To verify his theory, the author has constructed a small apparatus,

which he describes as follows :—A mechanism set in motion by an

air-pump caused the alternate elevation and depression of a pair of

wings constructed on the plan of those of insects. This apparatus

had not sufficient motive power to raise its own weight ; but it was

placed upon a pivoted rod in equilibrium, so that, if the apparatus de-

veloped the motive power required by the theory, the whole would

acquire a movement of rotation round a central axis. On being set in

action, the apparatus rotated rapidly.

By gilding the tip of one of the wings of this artificial insect, all

the movements and changes of plane executed in the flight of an in-

sect were reproduced by the apparatus ; and as the force derived

from the pump can only produce elevations and depressions of the

wing in the same plane, it is e\-ident that the other movements aro

produced by the resistance of the air.

The origin of this theor}- of flight is to be found in BoreUi, who
supposes that the wing of a bird acts upon the air in the manner of

a wedge. Strauss-Durckheim states this opinion more clearly, and

shows how the insect derives, from the resistance of the air to the

inchned plane of its wing, a combination which it employs to sustain

and guide itself. Girard has made experiments to show the correct-

ness of Strauss-Durckheim's hypothesis, and proved that if the flexi-

bility of the hinder margin of the wing be altered by a dry coating

of any kind, the power of flight is destroyed.

—

Comptes Remlus,

March 15, 1869, tome Ixviii. pp. ')()7-6G9.
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Spectroscojnc Examination of the Diatomaccce. By II. L. Smith.

The vegetable nature of the Diatomacca) is now generally admit-

ted ; but if any further proof is needed, we have it in marked results

from the application of the spectroscope. I have been enabled to

prove the absolute identity of chlorophyl or the green endochrome of

plants with diatomin or the olive-yellow endochrome of the Diato-

macese. The spectrum-microscope is now too well known to need
any description here. The one I have used was made by Browning
of London. It is not at aU difficult to obtain a characteristic si>ec-

trum from a living diatom, and to compare it directly with that of a

desmid, or other plant,

I need not here give the results in detail. Suffice it that, from
about fifty comparisons of spectra, I can unhesitatingly assert that

the spectrum of chlorophyl is identical with that of diatomin.

The spectrum in question is a characteristic one, and is figured

below.

A very black narrow band in the extreme red, reading at the lower

edge, which appears to be constant, about g of Mr. Sorby's scale, is

too characteristic to be mistaken. There are two other very faint

bands, not easily seen, and somewhat more variable in position.

The black band in the red is always present, and is remarkably con-

stant in the position of its lower edge. In making comparisons of

spectra it is of the utmost importance that the slit of the spectro-

scope should be absolutely in the focus of the achromatic eye-lens.

If this be not attended to, there wiU be a slight parallax ; and bands
really identical in position, e. g. those of blood (scarlet cruorine),

wiU not absolutely correspond when two spectra are formed, one
from blood on the stage of the microscope, and the other from the

same on the stage of the eye-piece.

The dark band of the chlorophyl-spcctrum is slightly variable in

width ; and the action of acids and alkalies sometimes causes a slight

displacement, the former raising (moving toward the blue end) and
the latter depressing. The endochrome of a diatom after treatment

with acid is green, and the acid, in this case, produces scarcely any
displacement of the band, which may be observed even in the dark

reddish mass of the dead Diatomacea3, almost identical in colour

with the ferrous carbonate so often found in bogs where the larger

diatoms are abundant ; and what is more remarkable is, that the

carbonate gives no absorption-bands at aU. As a general rule,

alcoholic solutions of chlorophyl and diatomin have the band slightly

depressed, reading 1 to 1| on the interference scale,

—

SUliman's
American Journal, July 1S?)9.



Miscellaneouft. 219

Two new Oeneric Types of the FamHies SaprolegnicfC and
PeronosporcoD. By MM. E. IIoze and M. Coknu.

Tho authors remark that it is questionable whether the Sapro-

Icgnieaj should be referred to the algic or the fungi. They think that

one of their new genera furnishes an argument in favour of tho

latter. It is an endophyte, parasitic upon tho smallest of our pha-

nerogams, IFo/^ Michelii, Schleid. (Lemna a rrhiza, Linn.), and pre-

sents some characters belonging both to tho Saprolegniea; and Pe-

rouosporea;, so that it may to a certain extent be regarded as inter-

mediate between the two families. They name it Cystosiphon

pythioides.

Its mycelium, which traverses the cells of the Wolffia by perfo-

rating their walls, developes the two kinds of reproductive organs

(sexual and asexual) which have already been indicated in the

species of this family. The first mode of reproduction terminates in

the formation of an oospore, the thick epispore of which resembles

that of the oospores of the Peronosporea). This oospore originates

here, however, from the fertile union of the antheridian and oogonic

plasma, effected by means of a short process emitted by the antheri-

dium, which penetrates into the oogonial cavity.

The so-called asexual reproduction of Cystoslplion is effected by
means of zoosporangia. These arc represented by vesicles which

terminate certain branches of the mycelium in peripheral cells of

the WolJJid. When mature, each of these vesicles, which is isolated

by a septum from the rest of the mycelium, emits a tube which runs

perpendicularly to meet the cellular wall separating it from the

water. This flattens itself against the cellulose membrane, which it

perforates by an oxosmotic action, and then grows out into the

water until its extremity becomes stationary and slightly thickened.

The plasma of the zoosporangium is then instantaneously diffused in

this extremity of the tube in the form of a jdastic spheroid, which in

a few minutes contracts and shows a very delicate enveloping mem-
brane continuous with the tube. The following phenomena are then

rapidly witnessed in the interior of this vesicle :—A network of clear

lines indicates the segmentation which takes place in the plasmic

mass, and the cilia appear ; the segments separate from each

other and constitute the zoospores ; these agitate their cilia, and

move more and more rapidly ; lastly a portion of the wall of the

vesicle becomes absorbed and tlio zoospores escape. Their move-

ments last for about half an liour : they then become spherical,

lose their ciUa, become clothed with a membrane, and germinate by

emitting a tube. This gcrniinativo tube then penetrates by perfora-

tion into the cells of healthy fronds of ITo/^, where it is developed

into a mycelium.

The Peronosporea), to which the second new generic type belongs,

have hitherto included only the genera Cystnpus and Po-onos^wra.

The cndophytal fungus, parasitic on Eriyiron canadcnse, Linn., de-

scribed by the authors under tlie name of Bnsidiophora cntospora,

is distinguished at the first glance from the above genera by its
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conidiophorous stipites, which resemble the basidia of the Hymeno-
mycotcs.

The conidia, or asexual reproductive organs of Basidioj^hora, when
placed in water at their maturity, present the remarkable fact that

their plasma, instead of being expelled before the complete formation

of the zoospores, undergoes its whole sporogonic evolution within

them. The zoospores move in the conidia until the apical papilla of

the latter, becoming absorbed, leaves them a passage into the liquid.

This aperture, however, being much too narrow for the free passage

of the zoospores, they pass it, one after the other, with great difficulty,

by lengthening and twisting themselves with a most singular power

of Aitality. After their escape they traverse the liquid with con-

siderable rapidity, but in less than an hour they stop and germinate.

The organs of sexual reproduction in BaskUopliora are formed in

the parenchyma of the leaves which have already presented the co-

nidiophorous stipites. But this parenchyma, being formed by a very

compact cellular tissue, does not allow us to ascei'tain clearly the re-

lations of the antheridia and oogouia, or to observe the phases of

fecundation.

—

Gom^tes Eendus, March 15, 1869, tome Ixviii. pp.

651-653.

On Spatangus Easchi, Loven.

At the meeting of Scandinavian naturalists at Christiania, in July

1868, Prof. Loven exhibited specimens of this new species, which

was first discovered on the deep sea-bank of Storcgzen, off the coast

of Norway, as far back as 1844, by Prof. H. Rasch, of the University

of Christiania. Since that time it has been found occasionally in

the same locality, and Mr. Gwyu Jefii'eys has dredged it in the Zet-

land seas. From the Spatangus purpurcus of 0. F. Miiller, which it

almost surpasses in size, it differs by its more oblong and posteriorly

more attenuated form and greater height, by much narrower petaln,

by the flattened ventral surface, the prominent lip, the narrow

strongly keeled sternum, of ahnost equal breadth throughout, and

by the rounded, not bilobate, area semitalis, half as large as that of

Spaianrjus purpureus of the same size. The colour is dark reddish

brown ; and the primary spines, arranged, as in Sp. purpnreus, in

arcuate scries, are shorter than in that species.

At the same time. Prof. Loven drew attention to the fact that, in

very young specimens of Spatangido), the peristomium, situated

much nearer the middle of the body than in the fuU-growu animal,

is exactly pentagonal, with the mouth, an oval opening in its centre,

surrounded by perforated plates of an irregular form. But the

mouth is very soon drawn backwards, and becomes transversely

elongated, the surrounding plates assuming their specific shapes
;

and Avhen the mouth has reached the posterior side of the pcristo-

mial pentagon, this side begins to protrude forwards and to dcvc-

lope into the vaulted lij) peculiar to the Spatangidac. This juvenile

pentagonal form of the peristomium is retained by the full-grown in-

dividual in rahvoRtoma and in certain fossil forms, as Edunospatamjus,

Uolaster, and others.— Communicated hy Prof. Loven.
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XXV.—On some cu7-ious Fossil Fungifrom the Black Shale of
the Northumherland Coal-field. By AlJJANV IIanccjL'Iv,

F.L.S., and Thomas Attiiey*.

[Plates IX. & X.]

It is now about ten years ago tliat a few sections of certain

lenticular bodies were made and their peculiar tubular raniili-

catious revealed. These bodies were then supposed to be of

vegetable origin, and were procured in the Cnunlington Black
Shale. At the time we took these tul)ular ramitications to be
those of a parasitic fungus related to the unicellular fungi

described by KoUikerf; and as such our specimens were ex-
hibited at one of the early microscopic soirees held by the

Tyneside Naturalists' Field Club.

Since we first became acquainted with these curious and
interesting bodies, we have collected a vast number of speci-

mens (not less tlian 150) at Crandington, Newsham, and other

localities; and, having been engaged for the last few months
investigating the subject, we now propose to give a succinct

account of the results at which we have arrived, reserving for

some future occasion more complete details of our researches.

First, then, Avith regard to the bodies themselves in whicli

the peculiar structure aUuded to is found. They are frequently

circular, a good deal di'[)ressed and lenticular, with one side

generally flatter than the otiier, sometimes quite flat. Tlie

largest arc upwards of ^'o i'^^'^ i>^ diameter and nearly -p'^ inch

in thickness. Oval, depressed forms also occur, one of which
in our possession is Vir I'^ch in length, though one extremity

is wanting, and -,'y inch wide. r)Ut l)y far the greater number

* CoiuinuuicatiHl by tlie Author.^, liaviii;jj bi'cu reail at the Meetin.'- of

the IJritish Association licld at Exeter in 18(!!).

t See Ann. .^- Ma},'. Xat. Hist. ser. n. vol. iv. p. 300, Oct. 18>0.

Ann. d; Mag. N. Hist. Ser. 4. IV. iv. IG
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are somewliat irregular in form, mostly partaking, however,

of the circle or ellipsis : one such elongated specimen is an
inch in length. Some have the margin a little sinuous ; others

are even pedunculate, or at least have a narrow produced pro-

cess at one end ; and it is not uncommon to find them very

much flattened, squeezed out as it were, till the margins are

quite sharp. The surface is invariably dull and much like

the matrix in texture, though in one or two instances we have
perceived indications of a reticulated structure. They leave

the matrix with great facility, frequently dropping out of it

on the shale being split open.

When sections of these bodies are viewed by transmitted

light, they vary in colour from carmine to warm yellow, re-

sembling much in this respect fossil wood from the same loca-

lity, though the latter is never so bright in tint. Like fossil

wood, too, the sections have a tendency to warp when placed

on the slide, and consequently the outer margin or rim is fre-

quently cracked all round on putting on the cover.

That they are non-calcareous is proved by a very simple

experiment. If we place a fossil tooth or bone from the News-
ham Shale in dilute nitric acid, a violent effervescence imme-
diately ensues, and the result is that in an hour or two the

specimens are either entirely broken down or are so much re-

duced that they crumble to pieces on being touched with the

finger ; hence it is evident that such fossils from the above-
mentioned locality retain their calcareous matter not much, if

at all, changed. Now when we treat one of the lenticular

bodies in question with nitric acid of the same strength, no
action whatever takes place, and after being immersed in it for

several hours no perceptible effect is produced. Fossil wood
from Newsham Shale is likewise unaffected when subjected to

the same influence. We have thus a proof that these lenti-

cular bodies are non-calcareous, and strong presumptive evi-

dence as to the probability of their being of vegetable origin*.

Indeed that they are so does not admit of a doubt. If there

were no other evidence of the fact, it is demonstrated by their

organic structure. Originally, as already stated, we took this

organic structure (the tubular ramifications) to be a parasitic

fungus, and the substance in which it was imbedded to be
wood. And assuredly the tubular ramifications resemble very
closely those of the unicellular fungi before alluded to, many
species of which we have in our possession. The size and
general character of the tubes, the mode of ramification, and

• Some account of these loiiticiilnr bodies has recently been given,

in ' Scientific Opinion,' by Mr. T, P. Barkas, who supposed them to be

lisL-otolites.
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particulai'ly tlicir Lulbous enlargements, all agree very -svell

with Avliat we ol),servc in these peculiar bodies. But there is

one important difference: while, in the unicellular fungi, the

tubes never sink deep into the substance in which they are

lodged, ramifying immediately bcloAV its surface, those of the

lenticular bodies, though they are connected with the peripheiy,

permeate the entire mass. Our recent investigations, how-
ever, compel us to the conclusion that the whole, including

the substance in which the tubes ramify, is but one organism,

and that it is a fungus of a jDCculiar nature, related a])parently

in structm'e, and to some extent in form, to Sclerotiuin stipi-

tatum, a very curious and abnormal species from India, de-

scribed by Messrs, Berkeley and CuiTey in the ' Transactions

of the Linnean Society' (1862, vol. xxiii. pp. 91 & 93). The
internal structure of this living species is so similar to that of

some of the coal-fungi in cpiestion, that, Aveie it fossilized, it

would assuredly be considered one of them. " The mass con-

sists," says the He v. M. J. Berkeley, " of very iiTcgular,

swollen, and sometimes constricted, more or less anastomosing

and more or less densely compacted threads." These words
might be used to describe the iixbcs oi Archa(jarico7i conglo-

meratnm, one of our fossil fungi described in the sequel.

We have in our possession a section of Sclerothnn stipi-

tatiwi, and, after carefully examining it, we can find no im-

portant difference distinguishing it from sections of our coal-

iungi. The irregular character of the tubes, their nodular

enlargements, and the large terminal A'csicles are all features

that are found in both the recent and fossil species. And,
moreover, many of the larger "threads " or tubes in Sderothim
sfijn'tatuni can be seen abutting with their ends against the

dark peripheral cuticle, just as the tubes do in the fossil spe-

cies, the bark or cuticle of Avhich is similar in definition and
thickness, and is also dark and opaque*.
On examining sections of these lenticular fungi from the

coal-shale, we find that they occasionally appear to be almost,

if not entirely, homogeneous, and that, when perfect, they al-

* Since the above was written, wo have obtaiuod from Xewshani a

very interesting specimen of our new fungus, with tlio surface in excellent

f

[reservation. ^^ e have stated in the text that traces of surface-reticu-

atiou had been observed ; in this new specimen the whole surface is

covered with a minute angular reticulation, sharply defined by grooves,

and resembling most closely the cuticular reticulation represented in the

ligures oi Sclirotiitin sti/>it(itiini illustrating the paper of Messrs. IJerkeley

and C'urrey already referred to ; so that in general form, in this peculiar

suiface-reiiculatioii, in the thickness and character of the cuticle, and iu

internal structure our fossil fungi agree with this peculiar species from
India.

10*
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"ways exhibit a peripheral bark or cuticle of considerable

thickness, though they vary in this respect, the cuticle being

sometimes comparatively thin. The colour, as before men-
tioned, varies from a pretty clear carmine to a warm yellow,

the intensity, of course, varying with the thickness of the

section, and also, to some extent, the tint. But the apparent

homogeneity is not by any means constant ; indeed by far the

greater number of specimens show the peculiar structure be-

fore mentioned, some to only a slight degree, others very ex-

tensively, the whole mass being tilled with, nay, almost com-
posed of, ramifying tubes. The tubes vary considerably in

size in the diiferent species (for there are many species of these

fungi), and, in fact, to some extent in the same species. In

some they measure -^^ inch in diameter ; in others they are

quite minute, being only -n -^-o-q inch in diameter ; in some
they are plain

; in others, again, they terminate in large bulb-

like swellings, and have here and there similar but smaller

enlargements, two or three of such being occasionally placed

close together. The tubes always appear to originate in the

peripheral cuticle.

The mode of ramification also varies : in some species the

tubes are long, and may be said to branch rather freely ; but

in others they are cramped and much contorted ; they are

usually inextricably involved ; and in a few instances they

radiate from centres, and are short, sinuous, and stout. In all

cases they terminate in rounded extremities when not in

Tbulbs.

The branches are very frequently sharply defined, and ex-

hibit a double marginal line, indicating that they have proper

Avails. They are occasionally filled with the matrix ; and then

they are black and perfectly opatpie, and have a very striking-

appearance. The contained black matter is continuous with

the external matrix, and from this fact it may be inferred that

the tubes open externally ; indeed their arrangement seems

to indicate this ; however, they are usually transparent, and
reveal within their v/alls oval spore-like bodies, which pervade

both the branches and the bulbous enlargements. Similar

spore-like bodies are frequently scattered through the sub-

stance of the fungus amidst the ramifications ; and in a few
specimens in our possession these spore-like bodies are thickly

scattered throughout the entire substance, no tubes or any
other structure being perceptible. In others, again, nothing

is observed in the homogeneous matter except circular vesicles

rcseniblin<'- the bulbous enlargements of the tubes ; in some
instances such vesicles, large and small, are mingled together,

and have scattered amidst them the spore-like bodies. In one
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remarkable specimen the vesicles seem to Le formed into a
connected congeries towards the margin.

Another variety of these curious fungi has the outer bark
or cuticle rather thick ; and it seems to be composed of two or

three layers. Immediately within tlie innermost layer there

is a thin stratum of minute granules, which in some speci-

mens is much extended, and the granules enlarged. In the

foraier the quarter-inch object-glass is requisite to resolve

them ;
in the latter an inch glass shows them very Avell. And,

what is rather peculiar, at certain points of the circumference

the bark or cuticle is folded inwards, the outer layer to a much
less extent than the inner, thus leaving a wide space betAvcen

the two. These inward foldings, of which there are three or

four, bulge considerably into the substance of the fmigus, and
are somewhat reniform or car-shaped. The stratum of gra-

nules follows the infoldings with the greatest regularity.

There is still another variety, which differs considerably

from all the rest. This is without tubes, the whole substance

being composed of large polygonal cells having the appearance

of coarse cellular tissue, with here and there a dark, irregular,

spherical body.

Such are the variations in the structure of these Coal-

measure fungi : they are, we have said, occasionally structure-

less or nearly so ; but this is rarely the case. We have six-

teen specimens that appear either homogeneous or almost so,

out of 126 sections, all the rest (110) exhibiting more or less

structure. This fact militates strongly against the idea we at

first entertained, that the tubular structm-e was a fungus para-

sitic in the bodies in which it is found. Were such the case,

these figures ought to be reversed : 16 bodies so affected might
be found in 126 ; but certainly we should never expect to

find out of that number 110 affected and 10 only free from the

parasite.

The apparent entire homogeneity of some specimens, and
the apparent partial homogeneity of others, can be accounted

for as the result of fossilization. Fossil wood and other ve-

getable substances have frequently the structure either wholly

or partially obliterated by pressure. This is not uncommonly
the case with Avood found in the Xewsham Coal-shale ; and it

can scarcely be doubted that such is the case with the fungi in

question. We presume that the general substance of these

bodies is composed of cellular tissue (and, indeed, in one of the

varieties above mentioned we have seen that it is chiefly made
up of cellular tissue, and traces of such a structure have been

observed in one or two other instances), and that by pressure

this is almost universally obliterated. The ramilying tubes,
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with the spore-like bodies, being of a less delicate nature, or

in some way less perishable, are sometimes preserved through-

out the mass, at other times only partially preserved ; occa-

sionally the tubes are so strongly defined, that every charac-

teristic is retained ; again so delicate and attenuated are they,

that their margins only can be perceived, dying out until the

faintest traces of them subside into the surrounding homoge-
neous substance.

Those specimens that exhibit only cell-like bodies, large

and small, may have had likewise ramifying tubes, and pres-

sure may have obliterated them ; or they may have had a

continuous connected congeries of cells opening at the surface,

as the tubes would seem to do ; and in one instance, at least,

extensive traces of such a structure exist. In this case the

spores will have been developed in the cells ; and, in fact,

spore-like bodies have been observed in connexion with these

cells.

We have already stated that the tubes originate in, and ap-

parently open at, the periphery of the fungus, and that spore-

like bodies are occasionally found within the tubes and the

bulbous enlargements in connexion with them. Such being

the case, it is only necessary to suppose (and, indeed, from

what we have seen, apparently the fact is such) that the tubes

are invaginated prolongations of the outer envelope or cuticle,

in order to bring the organization of these coal species into some
accordance with the structure of the higher fungi, in which
the spores seem to be always developed in connexion with

folds, tubes, or processes of one kind or other of the enveloping

membrane or cuticle, or, more correctly speaking, of the hy-

menium, which is itself apparently a continuation of the peri-

pheral investment.

We shall now conclude this very imperfect account of these

interesting Coal-measure fungi with concise descriptions of a

few of the more characteristic species, leaving the rest (proba-

bly as many more) for further investigation, which we hope
Avill throw additional light on this intricate subject.

DESCRIPTIONS OF SPECIES.

1. ArcJiagaricon hulbosum.

Tubes of equal size, about -ri)'-o"o
iiich in diameter ,• the main

branches jirctty straiglit, long, somewliat sinuous, with tlie

secondary bi'anclies nuich contorted, involved, and crowded

;

occasionally papillose, and frequently terminating in large

spherical vesicles, and with smaller bulbous enlargements,

sometimes two or tlu'cc in close succession, their diameter
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being three or four times that of the branches, the terminal

vesicles being much larger.

Several specimens of this species have occurred ; and we
have two or three of what we consider to be a variety of it,

with similar branches ; but neither have they bulbous enlarge-

ments nor arc they papillose. The peculiarities of this variety

are probably owing to its state of development.

2. Archagaricon glohuliferum.

Tubes various in size, the larger about ytujit inch in dia-

meter, smooth ; both stems and branches straight or very

little sinuous, with numerous globular enlargements five or

six times the diameter of the tubes, and with a few extremely

large spherical vesicles, many times larger than the globular

enlargements, some of them being ~ inch in diameter.

This species is distinguished from A. hulhosiim by the

straightness, smoothness, and minuteness of the branches, and

also by the more numerous globular enlargements, and parti-

cularly by the great size of the terminal vesicles. Several

specimens have been obtained.

3. Archagaricon radiatum.

Tubes large, measuring ^i^ inch in diameter, short, smooth, a

little tortuous, and appearing as if radiatjng from centres, but

not with much regularity ; their margins are not ahvays ex-

actly parallel, but usually somewhat iiTCgularly sinuous.

This is a very characteristic species, and cannot be con-

founded with any other. We have two specimens exactly

agreeing in the above characters ; a third has, in addition to

the radiating tubes, large, irregular, rounded vesicles. The
variation is probably owing to a different state of development.

The fungus is elongated and rather small.

4. Archagaricon dendriticum.

Tubes very minute, Yr,\r^ inch in diameter, arranged in den-

dritic tufts in connexion Avith the ])eriphery of the organism,

and having interspersed large elliptical vesicles, which are

apparently terminal. When the branches are crowded, the

tuft-like arrangement is obscured.

We have only two specimens of this pretty species ; they are

iiTCgularly circular, and are rpiite miiuite, being only j'^ inch

in diameter. They do not exactly agree in internal structure,

one of them having the terminal elli[)tical vesicles much more
numerous than the other, and the organism crowded through-

out with a vast number of similar vesicles.
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5. Archagaricon conglomeratum.

Tubes large, uneven, cramped, and warty, irregularly en-

larged and occasionally much constricted, anastomosing, and
studded with cells of various sizes, sometimes so numerous
that the tubes are much obscured, the whole mass ajjpearing

filled with them.

Several specimens have occurred of this well-marked spe-

cies. The tubes are occasionally constricted to •jj^^fj-'inch in

diameter, and are sometimes enlarged to considerably more
than twice that size. They are of an irregular form.

EXPLANATION OF PLATES IX. & X.

Plate IX.

Fig, 1. Lenticular form of Archagaricmi,
Fig. 2. Oval form.

Fig. 3. Irregular elongated form.
Fig. 4. Pedunculate form.

Fig. 5. Irregular form, Avitli minutely reticulated surface.

Fig. 6. A portion of the surface, enlarged, to show the reticulations.

Fig. 7. Transverse section of lenticular form,

Plate X.

Fig. 1. General view of a few of the tubes, much enlarged, of Archaga-
ricon hdbosmn : a, peripheral envelope or cuticle of the fungus

;

h, one of the large terminal vesicles ; c, tubular enlargement.
Fig. 2. A portion of a tube of the same species, more highly magnified,

with a terminal vesicle, showing the double marginal line.

Fig. 3. An enlarged portion of a tube, with bulbous swelling and papillose

walls.

Fig. 4. The same, showing spore-like bodies within : a, spore-like bodies.

Fig. 5. Terminal extremities of three tubes without enlargements, show-
ing double marginal line.

XXVI.

—

Dcscrij^ttions ofa new Genus and two new Species of
Scyllarida3 and a new Species ofJEthvafrom North America.
By Sidney I. Smith*.

EviBACUS, gen. nov.

Carapax very broad ; lateral border expanded, incision at

the cervical suture closed, and the margin behind it not in-

cised, llostrum broader than long, very slightly bilobed.

Eyes situated midway between the rostrum and the outer

angle ; the orbits entire, slightly removed from the anterior

margin and connected Avith it only by a suture. Antennaj
with the inner margins approximate.

* From Silliman's American .Tounial, .Tulv 1800.
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This genus is most nearly allied to Ibacufi and Parrihacus^

but is veiy distinct from both of them in the entire lateral

margin of the carapax, the closing of the orbits in front, and

the form of the rostrum.

Evibaciis princejys, sp. nov.

Whole upper surface vernicosc and nearly naked
;
five low,

tuberculose elevations on the median line of the carapax, of

Avliich one is at the base of the rostrum, two on the gastric

region, one on the anterior part of the cardiac, and one on the

posterior margin ; similar elevations on the middle of the se-

cond and third segments of the abdomen, and a very slight

one on the fourth. Carapax strongly convex transversely

;

the anterior margin nearly straight, except at the lateral angle,

where it is slightly curved forward ; lateral margin strongly

curved, Avith a broad notch at the cervical suture, behind

which the margin is very slightly obtusely and irregularly

toothed. Antenna together as broad as the anterior part ot

the carapax ; the outer margins coarsely and irregularly

serrate and their outline forming the segment of a circle.

Everywhere beneath naked and nearly smooth. External

maxillipeds with the outer margin of the merus divided into

a number of slender processes. Legs so short that when bent

forward in their natural position they are concealed beneath

the expansions of the carapax ; those of the first and second

pairs Avith the superior angle of the menis raised into an ob-

tuse crest ; dactyli of all the legs short and stout, in the female

those of the posterior pair closing against a process from the

propodus. Abdomen Avith the lateral projections of the se-

cond, third, and fourth segments long and rather acutely

pointed, those of the fourth shorter and triangular at tip
;

lamella of the terminal segment half as long as broad. AVhole

length of body 14 in. ; length of carapax, including rostnun,

5"8
; breadth of carapax 7'9.

A single female specimen of this remarkable species, the

first of the Scyllarida? discovered upon the west coast of Ame-
rica, was sent from La Paz, Lower California, by Capt. Jas.

Pedersen.

Arctus americanus^ sp. nov.

Carapax as broad as long, median crest high, covered v,'\t]\

low squamiform tubercles, tridcntate, the anterior tooth small

and situated halfway between the front and the second tooth
;

lateral crests very high, anterior j-ortion with two teeth above

the eye and separated by a deep notch from the posterior j)or-

tion, which is covered to the lateral margin with Ioav snuami-

form tubercles; depression between the median and lateral



230 Mr. S. I. Smith on a new Sjiecies o/" JEtlira.

crests broad and deep, smooth or slightly punctate, with a

median line of four depressed tubercles ;
lateral margin broken

by a deep fissure at the cervical suture, and by a slight one a

little more posteriorly. Antepenultimate segment of the an-

tennse as broad as long ;
anterior angle not prominent ; outer

margin arcuate, Ijidentate ; anterior margin armed with seve-

ral denticles ; median carina prominent, but smooth and even
;

terminal segment short, the extremity almost trurtcate and
rather deeply five-lobed, the lobes rounded ; the inner margin
bidentate. Exposed portions of the abdominal segments
sculptured as if covered with rows of scales ; fourth segment
Avith a prominent median elevation above. Feet nearly

naked ; the merus segments slightly carinated above. Length
1'45 in. ,• length of carapax along the median line "45, late-

ral margin '50, breadth anteriorly *49. Male and female

do not differ.

Several specimens from Egmont Key, west coast of Florida,

collected by Col. E. Jewett and William T. Coons. It is

specially interesting as the representative of a genus hitherto

known only from the Old World.

JEtlira scutataj sp. nov.

Carapax transversely and regularly elliptical ; margins
thin, slightly dentate, the denticles separated by broad and
very shallow sinuses

;
posterior margin nearly straight in tlie

middle ; anterior margin straight and parallel to the posterior

margin for a short space outside the eyes ; front projecting

horizontally, its margin forming a semicircle
;
gastric region

elevated, with a broad median depression extending to the

front ; anterior lobe of branchial region large and j)i*ominent

;

tlie broad s])ace between the branchial region and the antero-

lateral margin concave ; summits of the elevations and a

space along the posterior border tuberculous, rest of the upper

surface smooth ; inferior lateral regions slightly convex and
smooth. Chelipeds fitting closely to the carapax ; the angles

]3rojecting into dentate crests ; outer and inferior surface of the

hand coarsely granulous. Ambulatory legs short, the angles

projecting into thin, dentate crests. Sternum and abdomen
deeply venniculatecl. Length of carapax 1'39 in., breadth

2-28.

A single male of this species, the first of the genus dis-

covered in America, was sent with the Evihacns from La Paz
by Capt. Pedersen. It is at once distinguislied from yE". sn'u-

])osa^ Ldw., by the much broader and more regularly elliptical

carapax.

The genus JEthra should evidently be placed near Crypto-
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2)0(Im, as lias Leon done by Stinipson. The gastric rco;ion is

narrow and j^rojects far forward as in the Maioids. The ex-
]xuisions on the sides of the carapax, which give it a Cancroid
form, are thin, and contain none of the internal organs ; and
their removal would give the carapax very much tlie form of

that of Crf/ptojjodia.

XXYII.— On some new Species of Graptoh'tes.

By Henky Allkyne Nicholson, M.D., i).Sc., M.A., F.G.S.*

[Plate XI.]

Havixo recently discovered a considerable number of new
forms of Graptolites, I purpose in the following connnunica-
tion giving a short diagnosis of the more remarkable ones
amongst them, reserving a more detailed descri])tion for an-
other occasion. To the twenty-fonr species which I formerly

described from the Skiddaw Slates (Quart. Journ. Geol. 8oc.

vol, xxiv. p. 125) I have now to add seven new species ; and
I have also detected Diplogrnpsiis hicorm's, Hall, and P/if/Uo-

(/rapsus Anna, Hall, thus raising the total number of Grapto-
lites from this formation to thirty-three. To the rich Grap-
tolitic tauna of the mudstones of the Coniston series I have
three new forms to add, making with those I have previously

described a total of twenty-seven species (see Quart. Journ.
Geol. Soc. vol. xxiv. p. 521). Finally, I have a few new spe-

cies from the Upper Llandeilo rocks of Dumfriesshire.

Trioonograpsus, gen. nov. PI. XI. fig. G.

Gen. char. Frond simple, diprlonidian, nipidly tapering

towards the base, and having ])erfectly plain lateral margins
without denlicles. ('ell-])artitions alternating with one an-

other, and springing from an undulating or zigzag solid axis.

A common canal is ])rol)ably present, in which case the axis

must be excentric ;
but the evidence on this point is incomplete.

I have been compelled to found this genus for the reception

of a single remarkable form which I have recently found in

the Skiddaw Slates, and which differs enusiderably in struc-

ture from both Iicfioh'tes ami I)ijili)(jrapsiis. As detined by
Barrande, lietioUtrs is distinguishccl by the triangular shape
of the frond on transverse section, by the absence of a solid

axis, and by a characteristic punctation of the test. The only

form to which these characters ap})ly in their entirety is the

• Communicated by the Author, having been read before Section C
of the British Association, at Exeter.
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familiar R. Geinit^ianns^ Barr. ; and it seems safest at present

to restrict the genus entirely to this species. Betiolites venosus,

Hall, and B. jjerlatus, Nich,, possess a solid axis, and are

likewise distinguished by an extraordinary structure of inter-

lacing reticulated threads, the exact nature of which has yet

to be discovered. These will probably have to be placed in a

genus by themselves. There remains B. ensiformis, Hall,

which occurs in the Quebec group of Canada, and which Hall
himself hints should probably be removed from Betiolites.

This last form agrees with the characters of Trigonograpsus

in having a well-marked solid axis from which the cell-parti-

tions alternately take their origin, in possessing perfectly plain

lateral margins, and in the general shape of the frond ; and as

their geological position is the same, there can be little hesita-

tion about placing the two in the same genus.

Trigonograpsus lanceolatus^ Nich. PI. XI. fig. 6.

Spec. char. Frond flattened, obtusely pointed at the base,

and widening out with great rapidity, the breadth just above
the base being more than doubled in the space of half an inch.

The lateral margins of the frond are bounded by an elevated

line, and are perfectly plain, the cellules being in contact

throughout their entire length, so that the cell-mouths are all

in a line. Along the centre of the frond runs a strong, zigzag,

solid axis, from the opposite angles of Avhich there arise in an
alternating manner strong cell-partitions, which run nearly to

the margin, and form with the axis as high an angle as 75°.

The test shows no traces of a punctated or reticulated struc-

ture.

This form is certainly in many respects allied to Trigono-

grapsus [Betiolites) ensiformis^ Hall ; but it is separated by
very well-marked characters, of which the more important are

the nearly straight axis in the latter, and the much greater

obliquity of the cellules, Avhich form with the axis an angle of

not more than 50°. In our species, on the other hand, the

axis is strongly bent from side to side, and the cellules form

with it an angle of about 75°.

Loc. Upper beds of the Skiddaw Slates, Ellcrgill, near

Milburn.

Dichograpsus fragilisj Nich. PI. XI. figs. 1-3.

Sp>ec. char. Frond multibrachiatc, consisting of several

(probably eight) simple, monoprionidian stipes, arising from a

median non-celluliferous funiclc. Centrally is placed a small

])ointed radicle, from Avhich proceed the two primary divisions

of the funiclc. These subdivide, at a distance of about half a
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line from the radicle, into two secondary branches, of wliich

one is directed upwards and one downwards. Of these the

superior branch appears to give off no tertiary offsets, being

directly prolonged into the celluliferous stipe. The inferior

bi'anch, on the other hand, gives off two tertiary offsets on the

same side, the extremities of the three divisions thus produced

becoming celluliferous upon one side. The stij)es are ex-

tremely slender ; the cellules are about twenty in the space of

an inch ; the cell-mouths are at right angles to the back of

the stipe, and the denticles arc sim])ly angular, and not

mucronate.

This pretty little species is distinguished from all the other

members of the genus by its very minute size, by its mode of

branching, and by the extreme tenuity of the divisions of the

funicle and of the celluliferous stipes.

Lac. Upper beds of the 8kiddaw Slates, Thornship Beck,
near Shap.

Dicliograpsus (?) annulatus, Nich. PL XI. figs. 4 «& o.

S/)ec. char. Frond compound, branching and rebranching.

Base unknown. Branches coming off from one another more
or less nearly at right angles, often attaining a length of from
four to five inches, and })reserving a uniform width of about a

line. Cellules from seventy to ninety in the space of an inch.

The face of every one of the stipes is crossed by a number of

transverse, sometimes slightly wavy, ridges, amounting to the

above number in the inch ; but the state of preservation of the

specimens is such that it is impossible to determine whether
these are the cell-partitions or are the mouths of the cellules

shown in a sealariform view. In the former case the direction

of the cellules Avould be nearly transverse to that of the stipes.

The margins of the stipes, however, are quite plain and ex-

hibit no denticles ; so that the latter view would appear to be
the correct one.

This singular forni is recognizable, even in small fi-agments,

by the presence of the above-named transverse ridges, Mhieh
give the stipes somewhat of the aspect of a ringed worm.
Whichever view be adopted of the nature of these ridges, they

unquestionably mark the position of the cellules, which are

thus seen to reach the extraordiiuiry number of not far from

100 in the space of an inch. The central portion of the frond

is not shown in any of my specimens (the best of which was
discovered by ^Ir. Christuphersun, of Keswick) ; and it is

therefore impossible to fix finally the generic position of the

species. Its mode of branching, however, corresponds closely

with that oi Dicho(j/raj)stis] and as this genus has its home in
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the Skicldaw Slates, the position of our form is most probably

here.

Loc. Rare in tlie Skiclclaw Slates of Barrow, near Braith-

waite, and of Wath Brow, near Keswick.

Diphgraj^sus Hopkinsoni^ Nicli. PI. XI. fig. 7.

8pec. cliar. Frond diprionidian, from half to three-quarters

of an inch in length exclusive of the distal prolongation of the

solid axis, and having a breadth of from one to one and a half

line. Base ornamented with a minute triangular radicle,

flanked by two long, curved, setiform processes, many times

greater in length than the central mucro. Cellules about

twenty-four in the space of an inch, obtusely triangular in

shape, terminating in long drawn-out tips or denticles, which
are obtusely pointed and are usually slightly bent downwards,
but which do not terminate in distinct spines.

The specimens of this form which had previously come
under my notice were confounded by me with D. vmcronatus^

Hall, to which they bore, in the shape of the cellules, a con-

siderable resemblance. Having now, however, discovered

more j^erfect specimens, in which the base is exhibited, I have
been led to alter this opinion. D. Hophinsoni is altogether

larger and broader than D. mucronatus^ the cellules are larger

and fewer to the inch, whilst the denticles are turned down-
wards, and do not terminate in spines. Finally, i). muc7'07iati{S

does not possess the long basal spines which are so charac-

teristic of J). Hopkinsom. These spines are sometimes of

great length (a quarter of an inch in one specimen), and in all

their characters they resemble those of Climacograpsns anten-

nan'us, Hall, which is a characteristic species in the Skiddaw
Slates. I have named this form after Mr. John Hopkinson,
who has recently written an excellent paper on the subject of

Graptolites.

Loc. SkiddaAv Slates of Outerside, near Keswick.

Dip>lograpsiis armafus, Nicli. PI. XI. fig. 8.

SjyeC' char. Frond diprionidian, varying in length from four

lines to more than one inch, exclusive of the distal prolonga-

tion of the axis. Breadth, exclusive of the spines, from one

to one and a half line. Base obtusely pointed, with a single

short radicle. Cellules extremely remote, not exceeding twelve

in the space of an inch, and having their apices furnished with

broad, tapering, slightly deflexed spines, Aviiich attain the

comparatively enormous length of from one to two lines ; so

that the breadth of a full-grown specimen, including the spines,

may be as much as fi^e lines.
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All the specimens wliich I liave of this species are derived

from the upper beds of tlie Skiddaw Slates, and are Loth poitrly

preserved and a good deal distorted by cleavage. The great

remoteness of the cellules, however, and the extraordinary

length of their spiny appendages are characters which distin-

guish this from all other forms.

Loc. Upper beds of the Skiddaw Slates, Thornship Beck,
near Shap,

Dijjiograpsus Hughest, Nich. PL XI. fi^^s. 9 & 10.

Spec. char. Frond diprionidian, about one quarter of an inch

in length, and one-sixteenth of an inch in width in the fully

developed portion. Base obtusely pointed, apj^arently Avithout

any proximal extension of tlie solid axis. Frond forming a

cylindrical tube, which is divided into two vertical compart-
ments by a longitudinal septum. This septum, in all the

Diplograpsi with which I am acquainted, is perfectly straiglit

or is very slightly undulated ; and its lateral margins appear
on the exterior of the test as very slightly wavy or straight

lines between the rows of cellules. In the present species,

liowever, the septum must be strongly and sharply bent first

to one side and then to the other, since the impressed line on
the exterior (which may conveniently be called the "suture")
is regularly and strongly bent from side to side so as to be
almost zigzag. The common canal is excessively nan-ow.

The base of each cellule is apjdied to a concavity of the undu-
lating septum, so that a regular alternation is maintained on
the two sides of the frond. The cellules are about thirty in

the space of an inch, overlapping one another not at all or for

an extremely short distance, curved, nearly vertical (or parallel

to the axis of the frond), their outer margins sti'ongly convex

;

the cell-mouths horizontal (or at right angles to the axis of the

frond). The test is perfectly smooth.

This extraordinary species reminds us of Z>. /rtw«r/scMs,Xich.,

in the characters of the curved, cup-sliaped, vertical cellules,

with their horizontal cell-mouths and extremely narrow com-
mon canal. It is easily distinguished, however, by the imdu-
latcd (not straight) suture, and by the constant absence of the

beautifid transverse stria? which are so characteristic of all

examples of D. taman'scns which are preserved in relief. I

have named the species after my friend Mr. Hughes, of the

Geological Survey.

Loc. Graptolitic mudstones of the Coniston series, Skelgill

Beck, near Ambleside. (Beautifully preserved in relief.)

Diplograjisits simiatns^ Nich. PL XI. fig. 11.

Spec, cliar. Frond diprionidian, from four to five lines in
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lengtli, nnd one line in breadth in tlie fully developed portion.

Base pointed, and furnished with a long straight radicle.

Cellules from thirty-six to forty-five in the space of an inch,

forming an angle of about 40° Avitli the axis, and overlapping

one another for more than two-thirds of their entire length.

In shape the cellules are somewhat curved, wide at the base,

contracted in the middle of their length, and ex^janding into

rounded knobs towards the cell-mouths.

This species is only known to me by some two or three

specimens, in a state of high relief, from the mudstones of the

Coniston series, l^hc characteristic of the species is the pecu-

liar sinuous outline of the cellules, produced by the undulating

cell-partitions.

Loc. Graptolitic mudstones of the Coniston series, Skelgill

Beck, near Ambleside.

Dijylograpsus himucronatus^ Nicli. PI. XI. figs. 12 & 12'.

8j}ec. char. Frond diprionidian, from one to two inches in

length, and attaining in the fully-grown portion of large spe-

cimens a width of over two lines, exclusive of the spines from
the cell-mouths. Base obtusely pointed. Cellules from twenty-

eight to thirty in the space of an inch, broad at the base and
gradually tapering towards the cell-mouths, so as to form long

extended denticles, the upper margins of which are nearly

straight and are at right angles to the axis, whilst the inferior

margins are curved and form an angle of about 45° with the

axis. The extremity of each denticle is furnished Avith two

long flexible spines, which are usually bent downwards, and
sometimes attain the extraordinary length of more than one

line and a half; so that the breadth of the entire frond, in-

cluding the spines, may be as much as a quarter of an inch.

The spines increase regularly in length as the distal extremity

of the frond is approached.

In the general shape of the cellules, D. himucroiiatus closely

resembles D. mucronatus^ Hall, from which it is distinguished

by the much greater size of the frond and by the possession of

two spines ^^roceoding from the extremity of each denticle, the

latter species possessing but one spine, and that a smaller one,

to each cellule. From D. quadrimucronatus^ Hall, in Avhich

each cellule has two spines, our species is readily separated by
the characters of the cellules.

Loc. Not uncommon in a single bed of anthracitic shale,

Glenkiln Burn, Dumfriesshire.

Diplograpsus insectiformis, Nich. PI. XL fig. 13.

Spec. char. Frond diprionidian, not exceeding two and a half



Dr. II. A. Nicholson on new Species of Graptolltes. 237

to three lines in length, averaging two lines, clongate-ovatc in

shape, tapering towards both extremities, the width in the

middle being nearly one line, exclusive of the spines. Base
obtusely pointed, with a minute, sometimes double, radicle.

Axis apparently not prolonged beyond the distal extremity of

the frond. Cellules forty-two in the space of an inch, over-

lapping one another for about half their entire length, their

lower margins straight, inclined to the axis at an angle of not

more than about 'Ib"^^ and having the cell-mouths nearly rect-

angular to the axis of the frond. Denticles pointed and fur-

nished with rigid straight spines, which are usually directed

slightly upwards.

Out of about thirty individuals of this gregarious little spe-

cies, all upon the same piece of shale, no important departures

from the above characters are observable. The small size and
ovate shape of the frond, the low angle which the cellules

form with the axis, the acutely pointed denticles, and the pre-

sence of straight spines at the cell-mouths sufficiently distin-

guish the species.

Loc. Upper Llandeilo rocks of Dobb's Linn, near Moffat.

Diphgrapsus vesiculosus, Nich. PI. XL figs. 14 & 15.

Spec. char. Frond diprionidian, the celluliferous portion at-

taining, in fully grown specimens, a length of from one to two
inches, and a breadth of from one-eighth to one-sixth of an
inch. The celluliferous margins of the frond are almost pa-

rallel till close upon the base, when they converge to form a

short obtusely pointed basal process, resembling that of D.

pahneusj Barr. In the centre of the frond, in place of the

ordinary solid axis of the Diplograpsi, is a tubular body, bor-

dered laterally by filiform margins. Whetlier a true solid axis,

in the form of a cylindrical filament, is also present, cannot be
determined. The axial tube is narrow proximally, but widens

out distally till a width of nearly one line may be reached, and
on passing finally beyond the celluliferous portion of the frond

it is directly prolonged into a long, fusiform, ovate or cylin-

drical, vesicular dilatation, which is bordered by strong fili-

form margins. This terminal vesicle, at first narrow, attains

a width of from one-tenth to one-fifth of an inch, and then

contracts to an acuminate apex. The cellules arc in contact

throughout their entire length, from twenty-iive to thirty in

the space of an inch, inclined to the axial tube at an extremely

low angle (about 25"). The cell-mouths are nearly ijandlel

to the median line of the frond, and are gently rounded and
convex, not forming distinct denticles ; so that the celluliferuus

margin of the frond appears simply as an undulating line.

Ann.d:Marj.N,nut. Scr. 4. VolW. 17
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The external portions of the test appear to have been the

strongest portions of the polypary, and are always more

strongly defined than the inner.

The name which I have adopted for this extraordinary spe-

cies appears to be somewhat mifortunate, since it seems to

have given rise to the ojDinion that the presence of a terminal

vesicle is the most important or the sole distinguishing cha-

racter of the species. This distal vesicle is sometimes seen, to

a limited extent, in D. jjristts, His., and in B. 2yahneus, Barr.

;

and in this respect our species is only remarkable in ahvays

having the vesicle, and in its very large size. D. vesiculosusj

however, is totally and entirely distinct from any other Diplo-

gra])sus known to me, and its characters are recognizable even

in very small fragments. It is completely separated from all

other forms by the following characters :—1, the parallelism

of the celluliferous margins of the frond ; 2, the obtusely

pointed, triangular basal process ; 3, the contiguity of the

cellules throughout their entire length ; 4, the absence of dis-

tinct denticles ; 5, the exceedingly small angle which the cel-

lules form with the central line of the frond ; 6, the possession

of a median axial tube of considerable width, in the place of,

or in addition to, a true solid axis
; 7, the possession of a ter-

minal dilatation or vesicle, formed by an expansion of the

axial tube.

This combination of characters cannot be predicated of any
other known form, and is sufficient to place the validity of the

species beyond reasonable doubt.

Loc. Upper Llandeilo rocks of Dobb's Linn and Frenchland

Burn, near Motfat. Rare in the mudstones of the Coniston

series, Skelgill Beck, near Ambleside.

Climacograj)sus innotatus^ Nich. PI. XI. figs. 16 & 17.

Sj[)ec. char. Frond diprionidian, from three to five lines in

length, and little more than half a line in width in its fully

developed portion. Base pointed, with a minute radicle. Axis
prolonged beyond the distal extremity of the frond. Cell-

wpertures forming rounded notches, sunk below the general

margins of the frond, and from twenty-eight to thirty-five in

the space of an inch. The projecting portions of the frond

between the notches formed by the cell-mouths are somewhat
quadrangular, with the angles rounded oft'; and from the infe-

rior angle of each arises a short stout spine, which is directed

horizontally over the mouth of the cellule below.

This species agrees with CAimacograpsus tgpicah's, Hall, in

tlie possession of spines
; but it is altogether a nnich smaller
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and narrower form, and differs still furtlier in the characters of

the cellules.

Loc. Upper Llandeilo rocks of Dobb's Linn, near Moflfat.

Climacograj^sus tuberculatus^ Nich. PL XL tig. 18.

8])ec. char. Frond diprionidian, from half to over three-

quarters of an inch in length, and of a breadth of about one

line in the fullj developed portion. The base is pointed, and
is provided with three strong tapering spines or mucronate
processes, of which the central one is the smallest and consti-

tutes the true radicle, whilst the two lateral ones arc nearly

rectangular to the axis, and are slightly curved tow^ards their

extremities. The cellules are about thirty in the space of an
inch, excavated in the substance of the frond, and appearing

in a scalariform specimen as linear or elliptical apertures ex-

tending across the stipe. Between the rows of cellules on the

two lateral surfcxces of the frond, the test is fm-nished with a

linear series of tubercles or outward processes of the periderm,

which are sometimes square, sometimes more or less triangular

in shape. One of these processes arises from, or in the imme-
diate vicinity of, the lateral angle of each cell-aperture.

This form is allied to C. hicoruis. Hall, but is clearly sepa-

rated by the lateral tubercles, as well as by the nearly hori-

zontal position of the tw^o lateral spines at the base.

Loc. Rare in the Upper Llandeilo rocks of Dobb's Linn,

near Moffat.

Graptolites argenteus, Nich. PI. XI. fig. 19.

Spec. char. Stipe simple, monoprionidian, commencing
proximally in a delicate curved base, and then proceeding in

a nearly straight line. Base extremely slender, the cellules

having here very much the character of those of G. Nilsso>u\

except that their apices are reflexed. They are long, narrow,

and triangular, about eighteen in the space of an inch, the

entire length of this ])ortion of the stipe being about four-tenths

of an incli. From this point the stipe gradually Avidens, until

a breadth of as much as oiie line may be reached ; but this does

not appear to be exceeded. The cellules in the adult portion

of the stipe are very closely set (from forty to forty-five in the

space of an inch), long, narrow, overlapping, one another for

more than two-thirds of tlicir entire length, and having their

apices reflexed. The basal portion of the cellules is a little

wider than the month ; and the length of a full-grown cellule

is about a line, the Avidtli not exceeding one-fortieth of an inch.

In the distal portion of the stipe the apices of the cellules are

17*
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]iot turned clown at all. The common canal is extremely

narrow ; and the cellules form with it an angle of about 35°.

This beautiful species joresents a superficial resemblance to

G. priodon^ Bronn. It is distinguished, however, by the slen-

der, linear, sharply curved base, the cellules of which resemble

those of G. Nilssoni^ by the much greater number of cellules to

the inch (those of G.priodon not exceeding twenty-five, whilst

those of G. argenteus are from forty to forty-five), by the great

comparative length and nearly uniform width of the cellules,

and by the great rapidity with which the stipe attains its full

dimensions. Further, it is only in the lower portion of the

adult part of the stipe that the cellules resemble those of G.

priodon^ since it is only here that they are reflexed at their

extremities.

Loc. Abundant, and beautifully preserved in relief, in a

single thin band in the mudstones of the Coniston series,

Skelgill Beck, near Ambleside.

Didymograpsus affinis^ Nich. PI. XI. fig. 20.

Spec. char. Frond consisting of two extremely slender

stipes, each from half to three-quarters of an inch in length,

diverging from an initial point, which is provided Avith a long

and pointed radicle of about one line in length. The stipes

are very narrow, having a uniform width of from one-fiftieth

to one-fortieth of an inch. The cellules are on the opposite

side of the frond to the radicle; and the " angle of divergence"*

varies from 90° to 150°, the stipes being straight or gently

* In the specific deterniinatiou of any Uuhimograpsus, one of tlie most
important points in tlie diagnosis is found in the " angle of divergence "

of tlie two stipes -wliich compose the frond. It is obvious, however, that

the two stipes, diverging from a single point, form two angles ; and it is

equally obvious that this character is absolutely valueless unless the same
angle be always chosen for purposes of comparison. The ordinary prac-

tice, in the case of the Didj/mof/rapsi, has been to take the sinaUcst angle,

and to call that the "angle of divergence," or, in cases where the two
angles were equal, to take the angle formed by the two stipes on the side

on which the cellules were placed. Now, in neither of these cases is it

really the same angle which is compared in diil'erent species ; or, at any
rate, it is not necessarily or invariably the same. The proper method of

comparison is to take the angle formed by the stipes on the opposite side

of the frond to the radicle, and to consider that as the 'Wangle of diver-

gence." In this way a constant standard of comparison is obtained, since

the radicle always marks the organic base of the frond. A neglect of this

obvious point has led to extraordinary confusion amongst the British

members of this genus, as I shall point out upon some future occasion.

The angle I'ormed by the stipes i/po/t the same side as the radicle may con-

veniently be called tlie ''radicular angle;" and the cellules, in dill'ereut

sections of the DidjpmH/rapsi, are found to occupy tho sides of the angle

of diverii-ence or of the radicular anii-le.
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curved. The cclhiles are about eighteen in the space of an
inch, and are indisting-uishable in all their characters from
those of G. N^ilssoni, Barr. They are long, naiTOAv, and so

arranged that they do not overlap one another at all ; the outer

cell-walls being inclined to the axis at an angle of not more
than 15° to 20°, and being three to four times as long as the

cell-mouths, the latter forming short ti'ansverse apertures at

right angles to the axis.

This pretty little species is readily separated from all allied

forms (such as D. )iitn7us, Hall, and JJ. serratidus^ Hall) by
the remote free cellules, "U'liich do not overlap one another, by
the general shape of the frond, and by the small length and
great tenuity of the stipes.

Loc. Lower beds of the Skiddaw Slates, Barff, near Kes-
wick. Upper beds of the vSkiddaw Slates, EUergill, near !Mil-

bum ,• and Eggbeck, near Pooley.

Didymograpsusfascicidatus^ Nicli. PI. XI. figs. 21 & 22.

Spec. char. Frond consisting of two simple stipes arising

from a short obtuse radicle. The stipes are at first directed

horizontally outAvards, but are immediately bent downwards
towards the radicle, again curving horizontally outwards.

The cellules occupy the concave face of each stipe, forming
thus the angle of divergence

; but, owing to the cmwature of

the stipes, the amount of this angle can hardly be stated.

Each stipe is extremely narrow at first, but gradually widens
out till a breadth of nearly one twenty-fourth of an inch may
be reached. The common canal is very narrow, but is Avider

than the cellules. The cellules are excessively long and nar-

row, curved, following the curvature of the stipe, the cell-

mouths being at right angles to the axis of the cellules. The
cell-mouths are not more tlian about twenty-four in the space of

an inch in the adult portion of the stipe, and the cellules overlap

one another for fully two-tliirds of their entire length. An indi-

vidual cellule, when fully grown, may have the extraordinary

length of more than two lines, with a uniform breadth of not

more than one-hundredth of an inch. Owing to the great

length and narrowness of the cellules, and owing to their

inclination being so small that they are nearly parallel to the

back of the stipe, the cellules in the distal portion of the stipe

appear to form a bundle of long narrow tubes. In consequence

of this, a line draAvn at right angles to the distal ])ortion of the

stipe would exhibit a section of three, or even four, cellules.

This species cannot be confounded with any other, being

distinguished by the curiously cinved stipes with the cellules

on their concave aspect, the latter being nearly parallel to the
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back of tlie stipe, and attaining an extraordinary length as

compared with their breadth.

Loc. Eare in the upper beds of the ^^kiddaw Slates, Eller-

gill, near Milburn, Thornship Beck, near Shap, and Eggbeck,

near Pooley.

EXPLANATION OF PLATE XI.

Fir/. 1. Specimen oi Diclwf/rapsus fragilis, n. sp., nat. size.

Fig. 2. The same, enlarged.

Fig. 3. Portion of the same, enlarged still further, to show the cellules.

Fig. 4. Portion of Dichograpsus annulcdus, n. sp., showing the transverse

ridges.

Fig. 5. Portion of the same, enlarged.

Fig. G. Tfigonograpsus lanceolatus, n. sp., enlarged.

Fig. 7. Diplixjrapms Hopl;inso7ii, n. sp., enlarged.

Fig. 8. Diplograpnus annatus^ n. sp., enlarged.

Fig. 9. Portion of Diplogmjmis Hiighesi, u. sp., greatly enlarged, to show
tlie cellules.

Fig. 10. Diptlograpsus Hiighesi, enlarged.

Fig. 11. Diplograpsiis sinuattis, n. sp., enlarged.

Fig. 12. Diplograpsus bimucronafus, u. sp., enlarged.

Fig. 12'. Fragment of another specimen of D. himiicronatus, enlarged, to

show the cellules.

Fig. 13. Diplograpsus insectiformis, n. sp., enlarged.

Fig. 14. Upper portion oiDiplograpsus vesicidosus, n. sp., slightly enlarged.

(The serration of the margin in this figure is too pronounced.)

Fig. 15. Portion of D. vesicnlosus, enlarged, showing the cellules, axial

tube, and base.

Fig. 10. ClimacograpsKS innotatus, n. sp., enlarged.

Fig. 17. Portion of C. itinofafus, greatly enlarged, to show the cellules.

Fig. 18. ClimacograpsKS tuherculatus, n. sp., enlarged.

Fig. 10. Graptolitcs argcntcus, n. sp., enlarged.

Fig. 20. DidgmograpsKs affinis, n. sp., enlarged.

Fig. 21. Didymograpsus fasciculatus, n. sp., enlarged.

Fig. 22. Portion of D, fascictdatus, still further enlarged, to show the

cellules.

XXVIII.

—

Descrij)tions offour new Species ofDiurnalLepido-
ptera of the Genus Thyca, Bj A. G. BuTLER, F.L.S. &c.

Genus Thyca, Wallengren.

1. Thyca Ithiela^ sp. nov.

S . Alec supra nigroo : antica) velut in T. Hors^feldii cincrco plagataj

ct maculatoe : postietc macula magna snbcostali suhovali aureo-

tlava apud basin posita, maculis quinqnc discalibns, serie an-
gular! vclut in T. Ilors/ieldit positis, macnlisquc quinqnc cine-

rasccntibus semicirculanbns subniarginalibus ; area abdomiiiali

cinerca, baud flavo maculata : corpus nigro-cincreum, antennis'

nigris.

Also subtus fero velut in 2\ Ilorsjiddii, maculis autcm posticarum
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multo minoribus et latius separatis : corpus cinereum, abdomine
albicantc ; antcnnis nigris, cinerco-squamosis.

Exp. alar. unc. 3, lin. >^\.

Huh. Pcnang. $. Presented 1860, by tlic Hon. p]ast-

India Company.
$. Obtained 1843, from Mr. L. James. B.M.

This handsome species is larger tlian tlie nearly allied T.
Ilorsjieldii, and may be distinguished from it at a glance by
the smaller spots on both surfaces of the posterior wings, and
the absence of any yellow patch upon the abdominal margin.

2. Thyca fragalacteay sp. nov.

S Ala3 supra simillima^ iis T. Argenthonce, area autem apicali anti-

caruni ct marginali posticarum angustius nigrescente.

Alte subtus simillima; iis T. Argenthoncn: antica) autem maculis apica-

libus albis magis regiilaribus, margiueque magis rcgulari ct angus-
tiore, maculam albam statim pone cellam baud cxhibente : posticaj

area basali flava mulio profundiore, nee ad basin obscurata ; ma-
cula coccinea discocenulari a maculis submarginalibus late sepa-
rata et arcam apicalem iutus hmitante ; maculis submarginalibus
minus albo cinctis : corpus album.

Exp. alar. unc. 3, lin. 1.

Hah. Xorth coast of Australia. Presented 1846 and 1853,
by the Earl of Derby, and collected by ]\Ir. Macgillivray.
B.M.

Closely allied to T. Argenthonaj but quite distinct.

3. Tliyca Liicerna^ sp. nov.

cJ . Ala; supra simillima? iis T. Ilennimjice : anticaj fascia obliqua sul)-

. media multo angustiorc et cinerascente, striolis subapicalibus dis-

tinctioribus : postica) fasciola cinerea obsoleta
;
plaga liava du^do

majore : corpus nigro-cinereum.

Ahc subtus iis 2\ Ilennim/ice persimiles fascia autoiu media anti-

carum angustiorc, maculisque quiiique subapicalibus albis ; fascia'

marginali posticarum paulo latiorc venisquc angustius nigro

marginatis: corpus thorace fusco-cinereo, abdomine albo.

Exp. alar. unc. 3, lin. 3.

5. Ala; supra iiigro-fusca?: antica) fere velut in T. Pasiihoe $
macidata;, fascia autcni media albldiore et magis intogra : posticae

plagis tribus, maculisque quatuor squamosis a margine a]>domi-

nali ad apicem sirie dccrescente arcuata currentibus ; squamis
nonnuUis in cella discoidali vena mediana ab his separatis : corpxis

thorace nigro ; abdomine albo, stria dorsali cinerea : antcnnis

nigris.

Ala; subtus velut in mari at pallidiores et maculis sex anticis

subapicalibus albis.

Exp. alar. unc. 3, lin. 2.
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Hob. S $ • Pliilippines. Obtained 1867, through Mr.
Higgins. B.M.

Allied to T. Henningia^ and intermediate in character be-

tween it and T. Pasithoe.

4. Thyca ochreo])icta^ sp. nov,

c? . Alffi snpra nigro-fusca3 : anticffi fcrc velut in T. Egialea, albJdo

fasciatgo et ciuerco punctata) : i)ostica) iis T. Henningici^ simillimae ;

plaga autem abdominali brcviorc ct ochracca : corpus uigro-

cinereum.

Ala5 subtus iis T. Jlenningice pcrsimiles : anticfc autem fascia alba,

magis obliqua, striolis quinquc subapicalibus : posticse ochraceo-

flava?, striola basali coccinca angustiore : corpus thorace nigro,

abdomine albido.

Exp. alar. unc. 2, lin. 0-uuc. 3.

Hah. (^. Philippines, Obtained 1866 ; collected bj Herr
G. Semper. B.M.

(J. Obtained 1867, through Mr. Iliggins.

This species, though very closely allied to T. Henningia,

may be readily distinguished by its more arched anterior

wings, and the more ochraceous colouring of the yellow in the

posterior wings, with several other differences. It may be re-

garded as intermediate between T. Henningia and T. Egialea.

XXIX.— The Myology o/ Cyclothurus didactylus. By John
Charles Galton, M.A., F.L.S., Lecturer on Comparative
Anatomy at Charing Cross Hospital*.

[Plate YIII.]

Through the kindness of Prof. Flower, F.E.S., Conservator

of the Museum of the Royal College of Surgeons, I have been
enabled to examine the muscles of a specimen of the Two-toed
Anteater [Cyclothurus didactyluSjlLesson'f). The animal Avas

* Communicated by the Author, having been read at the Meeting of
the British Association for the Advancement of Science, at Exeter,
August 24, 1809.

t See * Revision of the Genera and Species of Entomophagous Eden-
tata,' by Dr. J. E. Gray, F.R.S. (Proc. Zool. Soc. April 18G5, p. 385 and
pi. 10.

No mention is made of this species of Anteater either in the French edi-

tion (2 vols. Paris, 1801) of Don Felix d'Azara's Essays on the Natural His-
torj' of the Quadrupeds of Paraguay, or in Dr. Rengger's ' Naturgeschichte
der Saugethiere von Paraguay,' Basel, 1830. In the first volume (the

only one ever published), hoAvevcr, of an English translation from the
original Spanish of the former author, by Mr. W. Perceval Hunter, F.G.S.
(Edin. 18')8), we are informed (p. Ki.^j that "Buflbn describes a third
species of Anteater ;" and the Don proceeds, somevs'hat scoflingly, to ques-
tion the correctness of the observations of this unfortunate butt of natu-
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a female, fairly developed, and measured from tlie tip of tlie

snout to tlie extremity of the tail 15 incites, and from the tip

of the latter to the anus 8| inches.

This is not the tirst time that the muscles of this species of
Anteater have been the subject of descrij)tion either by pen or
pencil, seeing that Meckel, at the beginning of the present
century, published a paper on its anatomy in the ' Archiv

'

Avhich bear his name*, and Cuvier devoted two plates of his

splendid Atlas to the illustration of its myology f.

Since, however, the descriptions of the former author are
somewhat lacking in completeness and fulness in certain points,

and since the tigures drawn by the latter, though from an
artistic point of view faultless, are, for the stern needs of the
dissector, "un faiblc secours," as remarked by M. Pouchet, it

is hoped that the following notes will till uji any gaps which
may still exist in the knowledge to Avhicli these great anato-
mists have so largely contributed J.

Panniculus carnosus. This muscle is most developed in the
abdominal region and flanks. The "portion ventrale " of
Cuvier is, on either side of the middle line of the abdomen,
fused wdth the aponeurosis of the external oblique ; while
dorsally it is continued into fascia covering the the intercostal

muscles and those of the back.

ralists, and thus concludes, after the fashion of a counsel on a losing side :

—

"Finally, I leave it to time to prove or disprove my conjecture.'' Time
has disproved his conjecture ; and Buffon, for once in a way, is rig-ht.

The translator, in some "Additional Notes" (p. 1G9), quotes from the
* Penny Cyclopaedia ' (vol. ii. pp. G3-6G) a description of the habits of the
Anteater in question, which was taken from Yon Sack's ' Narrative of a
Voyage to Surinam '—a work, as Mr. Hunter truly observes, '' rarelv met
with.'^

I extract from tlie preface to Mr. Hunter's translation the Spanish titles

of Azara's works, which were published in five octavo volumes :

—

1, " Apuntaniientos para la Hist oria natural de los Quadrupedos del
Paraguay y Kio de la Plata, escritos por Don Felix de Azara, en doa
tomos, en la impronta de la viuda de Ibarra, Madrid."'

2. " Apuntaniientos para la Historia natural de los paxaros del Paraguay
y Rio de la Plata, escritos por Don Felix de Azara, en tres tomos. Ma-
drid, 1802."

* " Anatomic des zweizehigen Ameisenfresser," Archiv fiir die Phy-
siolopie, \" Bd. Halle & Berlin, I^IO.

t Anatomic Comparee, recueil de planches de niyologie dessin^es par
Georges Cuvier ou ext^cutees sous scs veux par 31. Laurillard, lol.

Paris, 185o, pis. 257 & 258.

X I should here state that Prof. Humphry had completed the dissection

of a Two-toed Anteater before my labours had begun ; but, as he intends
reserving his notes for the next number of the ' .Journal of Anatomy and
Physiology,' he ha.o,with great kindness and liberality, made no objection
to the prior publication of observations which are, in point of time, of later

date than his own.
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The outermost fibres of the ventral portion pass over the

outer aspect of the thigh, and are lost in the fascia covering

the outer side of the tliigli and leg of either side, acting thus

as a tensor fascia femoris extcrnus (Cuvier, pi. 257. fig. 1, and

pi. 258). This arrangement keeps the thigh semiflexed upon
the abdomen.
The uppermost fibres, "portion latdrale" (Cuvier, pi. 257. fig. 1,

and pi. 258), split near their termination into two flat bundles,

the innermost of which appears to become blended with the

inferior surface of those fibres of the pectoralis major whicli

take origin from the costal cartilages, while a few fibres seem,

to be prolonged as far as the first or second rib. The outer-

most bundle joins a small slip given off from that portion of

the latissimus dorsi (namely, from its innermost edge) which
furnishes the dorso-^pitrochlien, which slip is continued into

the inferior surface of the terminal tendon of the pectoralis major.

The portion answering to the platysma myoides is but poorly

developed.

There is no trace of a musculus sternalis.

The rectus abdominis is very well developed. As mDasypuSj
it broadens out on reaching the thorax, over which it was pro-

longed, terminating at ribs 2 to 6, inclusive, by digitations

corresponding to the point of origin of the obliquus externus

from these ribs. The highest fibres, which are continuous

Avith the inner edge of the muscle, are inserted into the second

rib by an extremely delicate tendon, easily overlooked. There
was no complete sheath for the muscle. The superficial sur-

face was covered by the aponeurosis of the internal oblique

;

while the deep surface was, on its outer half, invested witli the

fibres of the transversalis, the inner half being covered l)y the

aponeurosis of the same muscle, whicli probably, along the

inner edge of the rectus, fused with that of the internal oblique

muscle. Tlie outer edge of the rectus was not bounded by any
sheath.

Tliis muscle, according to Meckel (Arcliiv, p. 40) has three
" inscriptiones tendinea3 " (Selmenstreifen), the middle one

being the most conspicuous. Its thoracic attachment, accord-

ing to the same authority, is to the eight uppermost costal

cartilages. The tendinous bands Avere by no means clearly

marked in the specimen which I examined.

There was a well-developed rectus thoracicus lateralis. It

arofefrom about the seventh to the eleventh ribs inclusive,

pasj- e 1 over the boundary-line of the insertions of the serratus

magnus and the thoracic origin of the obliquus extcrnus, and

was inserted into the second rib, at about the junction of the

costal with the sternal portion.
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Since this muscle coexists witli an iipwanl prolongation of

the rectus alxloniinis, it can scarcely be regarded as a " latc-

ralized" slip of tlie rectus, as suggested by Prof. ^lacalister*.

It is, moreover, completely separated from the rectus by a

muscular stratum composed of the thoracic fibres of origin of

the obliquus externus. Cuvier figures the muscle very clearly

(pi. 257. fig. 2), but terms it " scalene, portion cxterieure ou
inferieure." In his plate of the myology of Myrmocopliaija

tamandua (pi. 262), it is represented as passing over the serra-

tus magnus, I am inclined to regard this muscle, as evidently

did Cuvier, as a downward detachment from the scalenus.

Mr. Wood describes a similar muscle as occurring in man,
imder the name of " supracostal " (Proc. Ro3^ Soc. June LSGo,

p. 3, and ^lay 1<SG7, p. o23). A like muscle, too, is recorded

and figured as a human abnormality in Virchow's ' Arcliiv,'

Nov. 1867 (Taf. 6. fig. 1).

. The rhomboidei are fused together into one muscle. They
arise from the up])er third of the dorsal vertebral region, and
are inserted along the whole of the superior (or posterior) costa

of the scapula ; covered by the trapezius. I did not find any
occipito-scapular slip.

The trapezius arose from the occiput, from the spines of the

cervical vertebrae, and from the vertebral spines in the upper

third of the dorsal region. It was inserted along the posterior

(superior) edge of the spine of the scapula, and into the distal

fourth of the clavicle. Meckel notices (Archiv, p. 8S) the

clavicular insertion.

' The acromio-basilar was not present.

The serratus magnus was Avell developed. It seemed to be
made up of three factors :

—

1. The highest, evidently corresponding to the levator sca-

pulaj, arose from the two or three lower cervical vertebras, and
was inserted into the su})erior angle of the scapula and, for,

some little distance, along the superior costa of the bone, being

overla])pcd by the liighest fibres of origin of the rhomlxiideus.

2. liic smallest factor, inserted into the inner face of the

scapijla, internal to the division just described, arose from the

first rib, just external to tlie insertion of the scalenus anticus,

with the outermost fibres of Avhich muscle it ajipears to be in

intimate connexion.

3. The lowest, corresponding to the serratus magnus <:»f

anthropotomy, arose from the second to the seventh ribs, in-

clusive, external to the rectus abdominis, being overlaj)ped at

its origin by the outer border of this muscle. A few fibres, too,

* "Ou the Mj'ologj' of Bradi/pus tridacdjlus,"' Ann. & Mag. Xat. Hist-.

July 1800, p. oo.
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arose from the first rib, in a space included between the inser-

tion of the scalenus and the rectus lateralis. The insertion

was at the inferior angle of the scapula and part of the axillary

costa of this bone.

There was no trace of an omohyoid on either side. This
muscle seems to be absent in all the Edentata. Prof. Hyrtl
describes it as wanting in Cldamydopliorus'^

.

The levator clavicula3 was absent.

The sterno-cleido-mastoid arose from the mastoidal and
adjacent portion of the occipital region of the skull, the sternal

factor being most anterior. The cleido-mastoid portion had a

broad fleshy insertion into the middle third of the clavicle,

the outermost fibres being in a line with the innermost fibres

of origin of the deltoid. The sterno-mastoid had a tendinous

insertion at the junction of the clavicle with the sternum (into

the " omo-sternal " element of Parker), but had no prolonga-

tion over the pectoralis major, being, in fact, completely co-

vered by the upper edge of the muscle.

The subclavius is absent, as it is in M. jnhata and taman-'

dua. This muscle, according to Prof. Hyrtl, is " egregie evo-

lutus " in the Chlamydophore.
The deltoid Avas very well developed, and appeared to be

made up of three factors :—
1. Clavicular, the largest, arose from the scapular half of

the inferior edge of the clavicle and from the acromion, and
was inserted into the upper part of the deltoid tuberosity above
the origin of the brachialis anticus.

2. Acromial, arose from the upper half of the spine of the

scapula, and was inserted into the humerus just posterior to

the origin of the supinator longus.

3. Spinous, took origin from the middle third of the spine

of the scapula, and was inserted beneath the preceding divi-

sion of the muscle.

According to Hyrtl, the deltoid has no clavicular portion in

Chlamydophorus.
There was nothing worthy of note in the supraspinatus.

The infraspinatus and teres minor were fused together.

The subscapularis had the itsual point of attachment.

The teres major was enormously developed. The bulk of

the muscle arose from the loAver half of the axillary costa of

the scapula, but was joined by a thin stratum of muscular

fibres which took origin from the whole of that portion of the

spine of the scapula which lies posterior to the origin of the

* " Cldmmjilophori tnincati cum Dasypode gynmuro ccmparatmii cxa-

men anatomicum " (Denkschrift. der k. Akad. der Wisseuscliaft. in AVirn,

ix. Baud, 1855).
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second division of tho deltoid, a pouch being thus formed the

concavitj of which looked upward. The nmscle was inserted

along the whole length of the inner edge of the shaft of the

humerus, the lowest fibres terminating at a ridge situated

above the inner condyle. Cuvier evidently regarded this

muscle as a portion of the triceps. Those fibres which arose

from the scapular spine he held to be an accessory factor

(" extenseur venant dc I'epine de I'omoplate," pi. 257. fig. 1).

If the whole of the muscle is not to be regarded as the teres

major, that portion, at any rate, which arises from the costa

of the scapula must be considered as such, while those fibres

which arise from the scapular spine may be regarded as a

portion of the triceps which has fallen short of its insei'tion.

No part of this enormous muscle reached the olecranon, no

fibres, in fact, passhig below the foramen in the humerus which
transmits the median vessels and nerve.

Cuvier represents the teres major in the Two-toed Anteater

as a small muscle which becomes fused with the latissimus

dorsi before insertion (j)l. 257. fig. 3).

This muscle is stated by Meckel (Arcliiv, p. 42) to be " sehr

stark." Beside a humeral attachment similar to that just

described by me, a portion of the muscle is said to pass to the

olecranon, and thus to be adjutant to the extensor of the fore-

arm, as a factor of which muscle it is finally regarded by
Meckel.

The nmscle which I have termed teres major was supplied,

on the inner aspect of the arm, l)ehind the tendon of the latis-

simus dorsi, by a nerve (subsca})ular ?) given oft" from the lower

of the two factors of the axillary nerve.

Latissinuis dorsi. A few fibres continued from the inner-

most edge of this muscle are joined, at a point where the

muscle divides into its humeral and dorso-e])itrochlcar })or-

tions, by the outermost of the two slips into which the ventral

panniculus splits at its upper ])art. This comjxnuul slip joins

the inferior surface of those fibres of the pectoralis nuijor which

are derived from its upper stratum, at their junction with the

terminal tendon.

The above-described oftset from the latissimus dorsi evi-

dently answers to a muscular '^ abnormality " occasionally

found in man, and termed " Aehselbogen " by the German
anatomist Langer. It is, however, regarded by Prof. ^laca-

listcr {loc. cit. pp. 54, 6d) as a fourtii pectoral muscle.

Where the above-mentioned fibres diverge from the dorso-

epitrochlear factor, a slip arose from the internal surface of the

muscle, and soon passed into a stout fiat tendon, which, pass-

ing between the median and circumficx vessels and nerves,
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ends at tlie humerus beneath the middle portion of the terminal

tendon of the pectoralis major.

The dorso-epitrochlien, instead of being a continuation of

the latissimus dorsi, appears rather to be tacked on to its outer

edge by a kind of faint tendinous seam. This otFset passes as

a thin, but quite distinct, muscular investment over the ole-

cranon, along the flexor aspect of the forearm, and terminates

in the palmar fascia.

. Over the dorso-epitrochlien passes the internal cutaneous

nerve, which runs over the flexor surface of the forearm as far

as the wrist.

The pectoralis major had no clavicular origin. At the upper-

most portion of its sternal origin it can be divided into two
more or less distinct strata, with the inferior (deep) surface of

the lowest of which the ]Danniculus carnosus is connected.

The upper stratum of the muscle joins the lowest portion of the

terminal tendon, the lower the uppermost—enclosing thus a

sac having the concavity upwards.

The tendon is inserted along the ridge running from the

external tuberosity to the deltoid trochanter.

A layer of connective tissue, but no fascia, intervenes be-

tAveen the two layers into which the muscle may be difteren-

tiated.

The pectoralis minor is absent, unless the lowermost of the

two layers of the pectoralis major just mentioned be regarded

as its homologue.
Of the coraco-brachialis I could not find a trace on either

side, not even of the " short " variety of Wood. This muscle,

which is usually present, in one of its three forms at least, in

mammals, is wanting also in the Chlamydophore, according to

Prof. Hyrtl.

The biceps was single-headed. Halfway down the arm its

most posterior fibres separate, and fuse with the brachialis

anticus, while the anterior portion of tlie muscle is continued

into a stout rounded tendon, which is inserted into a strong

tubercle projecting from the palmar surface of the radius.

This part of the muscle must act as a strong supinator. Tliat

portion of the biceps which is blended with the bracliialis an-

ticus is inserted in company with this muscle into the idna.

The biceps arises by a flat tendon from the su})erior edge of

the glenoid cavity of the scapula, and passes over the liead of

the humerus, covered by the capsular ligament.

The brachialis anticus takes origin from the anterior and
external aspect of the humerus, below the deltoid tuberosity.

• The tricc]is is made up of the usual factors. The " long

head" of anthropotomy takes origin from tlic upper fourth
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of the axillary costa of the scapula, just posterior to the glenoid

cavity, and joins that portion of the muscle "wliich rises from
the humerus. This latter portion is Lilid at origin, the mus-
culo-spiral nerve passing between the two heads, one of which
arises from the posterior sm-faee of the shaft of the humerus,
as high up as the neck of the bone, while the other takes

origin immediately behind the insertion of the deltoid, and is

joined by the " long" head.

From that portion of the humerus which answers to the

olecranon-fossa of human-anatomy language arise some fibres

(anconeus) which join the main body of the muscle. These
are limited above by the musculo-spiral nerve, from which
they receive a special branch. The insertion of the triceps

was as usual.

There was a well-developed epitrochleo-anconeus, passing

from the internal condyle to the olecranon, and having the

usual relation to the ulnar nerve.

The supinator longus was well developed. It arose from a

ligament stretched between the deltoid tubercle and the '' su-

pinator ridge " of the humerus. Before reaching its insertion

it separates into two strata, the lower of Avhich terminates at

the distal extremity of the radius, while the upper is lost in

fascia covering the inner and dorsal aspects of the wrist, and
also joins obliquely the anterior annular ligament of the carpus.

The lower layer seems to be in its turn differentiable into two
strata. To the muscle is distributed branches from the poste-

rior interosseous nerve, just anterior to the emergence of the

musculo-spiral nerve from beneath the ligamentous bridge

mentioned above.

The upper stratum of the supinator longus is thus described

in the explanation of Cuvier's plates :

—

''' Muscle propre (G.

Cuvier) e'est un 2^ long supinateur " (pi. 257. fig. 1, & pi. 258).

The supinator brevis Avas also well developed. It arose

from the external condyloid ridge of the humerus, covered by
the origins of the common extensor and of the extensor ossis

metacarpi pollicis, and was inserted along the whole of the

outer edge of the radius, coextensively with the radial origin

of the flexor profundus. The nuiscle was })ierced at its origin

by the posterior interosseous nerve.

The extensor car])i radialis arises from the humerus, innne-

•diately beloAv the supinator longus. It is a large, but single

muscle. It becomes tendinous at the distal third of the fore-

arm
; and the tendon passes under a ligamentous pulley at the

wrist-joint, to be finally inserted into the radial side of the

third metacarpal bone, being previously crossed by the '' dorsal

interosseous" muscle (Cuv.), Avhicli passes to the terminal

phalanx of the index.
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The extensor ossis metacarpi pollicls arises from the external

condyloid ridge, in company with the extensor communis digi-

tormn and the extensor minimi digiti. It passes obliquely

(the hand being pronated) over the tendon of the extensor

carpi radialis, and is inserted by a strong tendon into the rudi-

ment of the pollex (or trapezium?).

The extensor communis digitoruni takes origin from the

external condyloid ridge of the humerus, immediately below

the extensor car])i radialis, but in company with the muscle

just described. At the carpal joint its tendon is closely bound

down by a strong ligament stretched between the distal end of

tlie radius and the dorsal surface of the cuneiform bone, and

terminates at the dorsal aspect of the base of the distal phalanx

of the third (^' middle ") digit, being reinforced, close to its

termination, by a short extensor (dorsal interosseous, Cuv.) on

either side.

The extensor brevis digitoruni manus, a kind of accessory

extensor muscle, arose from the distal end of the dorsum of the

ulna, and from the dorsum of the os magnum and unciform

bone. The principal portion of the muscle passes to either

side of the tendon of the extensor communis, just short of its

termination at the nail of the third digit, A thin slip, given

off from the radial side of the muscle, and wliich also arises

from a ligament joining the scaphoid and lunar bones, is in-

serted by tendon into the base of the ungual phalanx of the

index. This muscle, to which the symbol of the dorsal inter-

osseus is appended in Cuvier's plates, answers to one which

Prof. Macalister describes (loc. cit. p. Q'!) as present in Bra-
di/jms, and which " seems," he says, "to contain the displaced

germs of the dorsal interossei."

From the external condyle of the humerus, innnediately

below and in company with the extensor minimi digiti, and

from the proximal two-thirds of the outer surface of the ulna,

arises a muscle which is inserted by tendon into the ossicle

(rudiment of iifth digit) which lies to the ulnar side of the

unciform bone and the rudiment of the fourth digit. This is

not improbably the extensor carpi ulnaris.

A well-developed muscle takes origin from the external

condyloid ridge, in comj)any Avith the extensor ossis metacarpi

pollicis and the extensor communis, and lias a broad tendinous

insertion into the ulnar side of the base of the proximal pha-

lanx of the third digit. This may be a displaced extensor

annularis or extensor minimi digiti.

The pronator teres, a muscle of uniform width, arises from

the ridge above the inner condyle, and is inserted by a flat

tendon into the distal end of the radius, being covered at its
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insertion by the lower la^'er of the supinator longns. There
was, as seems to be the case in all Edentata yet examined, no
trace of a coronoid head*.
The pronator quadratns was exceedingly Avell developed.

It covers the palmar surface of the radius and ulna from their

distal end up to the insertions of the biceps and brachialis

anticus. Meckel makes no mention of this muscle, nor does
it appear in Cuvier's plates. The pronator quadratus is pre-

sent in all Anteaters, both American arul African.

A muscle (palmaris longus ?) arises from the olecranon, in

close connexion with the dorso-epitrochlien. Its tendon passes

to the radial side of the wrist, where it terminates in the palmar
fascia.

A large mass of muscle arose from the tip of the pisiform

bone, and was attached on one side to the rudiments of the

fourth and fifth digits, on the otlier to the rudimentary pollex,

while anteriorly it was continued into the palmar fascia.

The muscles attached to the pisiform, one of the most impor-
tant hones, funcfio7iaIl7/ cons'ideved, in the manus of the animal
with whose anatomy we are concerned, are very numerous

;

but their homologies are by no means easy of determination f.

From the lowest portion of the inner condyloid ridge of the

humerus rises a muscle (dexor carpi ulnaris?) which soon

divides into two slips, the upper of which terminates by ten-

don at the anterior part of the os pisiforme, while the inferior

slip has a broad fleshy attachment to the lower or palmar sur-

face of the same bone.

A muscular mass arose from the lower third of the dorsum
of the ulna, and was inserted into the upper part of the pisi-

form bone.

Another and larger mass took origin from nearly the wiiole

length of the inner (ulnar) edge of the ulna, and was inserted

into the pisiform immediately below the muscle just described.

Cuvier figures (pi. 257. lig. 1) a muscle as arising from the

lower third of the ulna and terminating at the tip of the pisi-

form bone : this he terms " abaisseur du pisiforme."

Meckel describes a muscle coming from the tip of the ole-

cranon, and inserted at the inferior free edge of the pisi-

form, which bone it draws away from the two great fingers

{i.e. index and digitus medius). Another muscle (according

to him, lying in the same plane) takes origin from the distal

* Prof. Macalister, " Ou tlio Nature of the Coronoid Portion of the

Pronator Radii Teres," Journ. Anat. & Pliys. ser. 2. vol. i. p. 0.

t ''Die Bt'Ug-eseite der Hand," says ^loclcol (Ardiiv, p. 47), " onthnlt

dagegen wenigstens sechs vevschiedone, Icleino Muskeln, welcho grossten-

theils dem grossen Erbseubein angehoreu."

AnfudcMaj.X.IIisf. Ser. 4. TV. iv. 18
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end of the ulna, and is also inserted into the pisiform, which

it draws outwards and backwards. This seems to answer to

the " abaisseur " of Cuvier.

An analogous muscle, he says, arises from the flexor tubercle

of the humerus, and is attached to the anterior end of the tip

of the pisiform, of which it is likewise an abductor.

These muscles, of which I have given both Meckel's and

my own description, appear to be factors of a highly differen-

tiated flexor carpi ulnaris.

From the internal condyloid ridge, immediately below the

origin of the pronator teres, and covering the origin of the

flexor carpi radialis, arises the flexor sublimis of the third

digit. Immediately below, and in company with the condyloid

origin of the flexor profundus and flexor cai-jDi ulnaris, the

flexor sublimis of the index arises. Their tendons pass over

the anterior annular ligament of the wrist, and, after splitting

to allow of the passage of the tendons of the deep flexor, are

inserted into either side of the distal end of the first phalanx

of their respective digits.

The flexor profundus has two large heads of origin :

—

1. From the upper half of the ulnar edge of the radius,

being coextensive with the insertion of the supinator brevis.

2. To a like extent from the inner (ulnar) edge of the ulna,

and from the homologue of the coronoid fossa of anthropotomy*,

also by a strong tendon from the internal condyloid ridge.

The stout common tendon passes under the anterior annular

ligament (which intervenes between it and the superficial

flexors) ; and its terminal branches pass to the bases of the

ungual phalanges of the two functional digits.

A thin muscular slip arises from the tendon of origin of the

flexor profundus from the condyle, and is inserted by a deli-

cate tendon into the dorsal aspect of the anterior annular

ligament.

A strong ligamentous strap binds down the tendons of the

flexores sublimes and profundi at the point where the latter

pierce the former.

According to Meckel (Vcrgleich. Anat. iii. p. 559), the third

digit only has a "perforated" flexor.

The slip which passes to the annular ligament seems to be

a rudimentary homologue of a muscle which is present in M.
tamandua, and is termed by Eapp (Anat. llntersuch. fiber die

Edentaten, p. 48) " Spannmuskcl dcs Ligamentum annulare.''^

* Tills slip appears to answer to one v.liicli I have described and figured

(Trans. Linn. Soe. toI. xxvi. p. 540, and pi. 44. fig-. ]) as existing in
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The tendon of the deep flexor does not contain any sesamoid
bone.

From the ulnar side of the deep flexor tendon of the third

digit, just before it passes under tlie " perforated " flexor, is

given oft' a comparatively small tendinous slip, Avliich becomes
muscular, and has a fleshy attachment to the radial side of the

last division of the rudimentary fourth digit.

From the angle formed by the junction at origin of the

deep flexor tendon of the index with the tendon for the third

digit rises a vermiform muscle, similar to the one just described,

which is attached to the radial side of the proximal phalanx of

the third digit.

These two muscles are probably lumbricales—muscles
which, according to Prof. Macalistcr (Ann. & Mag. Xat. Hist.

July 1869, p. 61), are absent in the Ai.

The intcrossei are Ave in number :

—

1. A fairly developed nmscle, arising by a tendon from the

inferior process of the unciform bone, and passing to the ulnar

side of the base of the proximal phalanx of the tiiird digit.

2. Above this arises, from the ulnar side of the unciform
process, another and smaller muscle, which passes to the rudi-

ment of the fom-th digit.

3. A fair-sized muscle, terminating at the uhiar side of the

proximal phalanx of the index, and arising from the middle
of the palm, from adjacent parts of the bones of the two meta-
carpals.

4. A delicate muscle arises from the unciform bone, covered

by the muscle described above as passing to the third digit.

It runs obliquely across the palm ; and its delicate tendon
seems to join the nmscle which goes to the index.

5. To the radial side of the proximal phalanx (metacai-j)al '?)

of the index passes a muscle from the rudimentary pollex

(trapezium?).

The gluteus maximus was represented by a thin muscular
sheet inserted by a strong tendon into the middle of the outer

edge of the femur, at about the ]ioint where the third trochanter

would be looked for. According to Meckel (Archiv, p. 48,
and Vergleich. Anat. p. 577), the insertion is along the ichole

of the outer edge of the femur. The tendon is continuous an-

teriorly with the fascia in which the " portion ventrale '' (Cuv.)

of the panniculus terminates. The nmscle arises from the

crest of the ilium and from that edge of the bone which is in

apposition to the sacral vertebra*, also from an ajioneurosis

which covers the origin of the caudal muscles.

The gluteus mcdius is a thick muscular mass Avhich takes

origin irom the whole of the external (gluteal) fossa of tlic

18*
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ilium, and is inserted into tlie upper and outer aspect of the

trochanter major. The lower border of the muscle^ is separated

from a subjacent muscle (the quadratus femoris?) by the

sciatic vessels and nerve.

I can confirm Meckel's statement (Archiv, p. 49) that no

gluteus minimus is present—that is to say, separable from the

g-luteus mcdius. All three glutei are, according to Rapp {op.

cit. p. 50), present in il/. tamandua.

A large muscle arises from the obturator foramen, and forms

its pubic and ischial boundaries, and is inserted into the infe-

rior part of the great trochanter. This is probably the obtu-

rator externus ; but it closely resembles the muscle figured by
Cuvier (pi. 257. fig. 2) as quadratus femoris.

A muscle, fan-shaped, tapering to its insertion at the under

surface of the great trochanter, betwixt the insertion of the

gluteus mcdius and the muscle just described, takes origin

from that part of the ischium which lies below (or posterior to)

the acetabuhim. This muscle, which is most probably the

quadratus femoris, though it may possibly be the homologue

of either the pyriformis or the gemelli, is covered by the ori-

gins of the biceps and semitendinosus ;
and the sciatic nerve,

moreover, passes over it. Cuvier attaches to it (pi. 257. fig. 2)

the symbol of the pyriformis.

The psoadiliacus has an extensive insertion, the iliac portion

being prolonged for some distance on the shaft of the femur.

The psoas factor is chiefly inserted into the lesser trochanter.

The iliac portion is separated from the psoas parvus, just be-

fore the latter becomes tendinous, by a nerve (the external

cutaneous?). A few fibres from its external edge are pro-

longed on to the rectus femoris, and blend with it.

The psoas parvus (which is not represented in Cuvier's

plates) is inserted by a strong shining tendon into a small and

sharp tubercle lying in advance of the root of the slightly

convex inner face of the ilium and the junction of the os pubis

with this bone.

As the animal Avas so " well ribbed home/'to use a veteri-

nary expression, I could not examine the origins of the psoas

])arvus and psoadiliacus, a perfect skeleton being required for

the museum of the College of Surgeons.

The pectineus, a AVcU-developed, fan-sha]ied muscle, arose

from the superior edge of the iliac ]iortion of the ])ubis, covered

by the highest fibres of origin of the gracilis, and had a fleshy

insertion into the inner side of the femur from below the lesser

trochanter to a point just above the inner condyle.

The adductors seemed to be represented by two muscles.
_

1. arose from the rest of the anterior ramus of the os pubis,
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in advance of the pcctincus, as fur as the symphysis. It soon

split into two slips, one of which was inserted tendinonsly

into the lower surface of the femur, slightly in advance of the

insertion of the pectineus^ while the other terminated (partly

fleshy, partly tendinous) at the iinier condyle, above and
covering the insertion of the superior factor of the semitendi-

nosus.

2. took origin from the same portion of the pubic bone as

the preceding, lying between it and part of the origin of the

gracilis. It Avidens out gradually toward the insertion, which
is into nearly the whole length of the outer part of the inferior

surface of the femur, being coextensive with the origin of the

femoral portion of the biceps.

A small muscle arising from the pubis, below the lowest

fibres of origin of the pectineus, was inserted into the inter-

trochanteric space on the inferior sm'face of the femm*.

The quadriceps extensor did not present any peculiarities

worthy of note.

The sartorius arose from strong fascia attached to the tendon

of the psoas parvus, and from Poupart's ligament, and was
inserted, above and slightly external to the gracilis, into the

tibia, close to the boundary of the articular sm-face of the bone.

Part of its terminal tendon appeared to be prolonged upwards
to the patella. A like inward displacement of the sartorius

from its usual origin has been described by Meckel (Vergleich.

Anat. iii. p. 614) and Prof, Macalister {lor. ci't. p. 64) as taking-

place in the A'i, by Krause* in the liabbit, by Prof. Hyrtl in

the Chlamydophore t, and by myself (Trans. Linn. Soc.

vol. xxvi. pp. 553, 592) in Dasypus and Orycteropus.

The gracilis has a <-sliaped origin (left side) from the edge

of the OS pubis, and for about two-thirds of the ischio-pubic

bone, and is inserted by a broad tendon into the up[)er third of

the inner edge of the tibia, the upper terminal fibres covering

the strong internal lateral ligament.

The semitendinosus took origin in two slips from the tuber

ischii.

1. The superior, which vras fused witli the biceps at origin,

was inserted into the posterior part of the inner condyle of the

femur, just below the insertion of the adductor, and posterior

to the internal lateral ligament.

2. The inferior rises just below the former, covered by the

most inferior fibres of origin of the gluteus maximus, and joins

* Die Anatoniie des Kaiiinchouf!, p. lit!. Lcipziir, 18C8.

t " Sm-forim insolita plaiK- cxcellit oiijrino, dum nou ab o??is ilei spina,

sed a teudine psoico eua^citur."
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tlie middle of the terminal tendon of the gracilis, being covered

by this muscle at insertion.

The semimembranosus arises from the tuber ischii below the

second portion of the semitendinosus, covered by the lowest

fibres of origin of the gracilis, and is inserted tendinously into

the tibia, posterior to the internal lateral ligament, and mid-
Avay between the terminations of the two fascicles of the semi-

tendinosus. Cuvier represents (pi. 258. fig. 2) this muscle as

made up of two slips, which are inserted just above the
'' accessoire femoral du demi-nerveux."

The biceps femoris arose from the tuber ischii in company
with the superior division of the semitendinosus, and was in-

serted into the outer part of the tubercle of the tibia which
affords insertion to the ligamentum patella? by a strong tendon

continuous with the fascia covering the outer aspect of the

Ic"'

An accessory portion (Cuvier), quite distinct from the above,

fan-shaped, took origin from that part of the outer edge of the

femur which is included between the great trochanter and the

termination of the gluteus maximus. It gradually tapered

towards its insertion (passing in its course over the peroneal

nerve), which was effected by tendon into the fibula, at the

junction of its third with its lowest fourth.

The gastrocnemius was made ujd, as usual, of two muscular
bellies :—

•

1. Outer, rising from the outer aspect of the external con-

dyle, between the origin of the plantaris and the external

lateral ligament, the innermost and deeper fibres of origin

arising from the sesamoid from which the popliteus takes

origin.

2. Inner and larger, rising from the inner and inferior sur-

fixce of the internal condyle. These bellies unite, about lialf-

Avay down the calf, into a tendo Achillis, which is inserted

into the calcaneum.

The soleus, a very well-developed muscle, arose from the

fibula for about three-fourths of its length, and was inserted

by a strong tendon into the calcaneum, in advance of the

tendo Achillis.

The jDopliteus was well developed. It arose from an elon-

gated sesamoid bone (Meckel, Archiv, pp. 28, 53) Avhich pro-

jects at the inferior aspect of the knee-joint, posterior to the

external lateral ligament. It then passed ol)liquely dowuAvards

to its insertion at the upper third of the tibia, the lower border

of its terminal portion blending Avith the tibial fibres of origin

of the tibialis posticus.

A similar sesamoid is present in the head of the ])opliteus
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in tlic Ai, according to Meckel (Vergleicli. .Vnat. iii. p. 63o)

and Prof. Macalister [loc. cit. p. 66), and in Nycticehns tarcU-

(jradus^ according to Mr. Mivart and Dr. Miirie (Proc. Zool. Soc.

Feb. 1865, p. 251). It is significant that Prof. Macalister has

recorded (Journ. of Anat. ser. 2. vol. ii. p. 108) the occurrence

of a sesamoid in tlie tendon of origin of the supinator brevis

in a female liuman subject, "which muscle he considers to be
the serial homologue of the popliteus.

The plantaris arose from the lower surface of the femur,

behind the external condyle, in advance of the origin of the

femoral head of the biceps. The muscle is continued into a

long slender tendon, wliich passes under the gastrocnemius to

the inner side of the leg, and, after broadening out, is inserted

partly into the calcaneum, partly into the exti-emity of the

strigil-shajjed accessory bone of the tarsus. The termination

of this muscle is unlike that which is usual in the Edentata
(Macalister, loc. cif. p. 6G)j since it is not prolonged into the

sole.

The tibialis posticus arose from the middle of the posterior

surface of the tibia, just below the insertion of the popliteus,

with wliich it is here blended, also from the posterior part of

the head of the fibula. Its tendon passes under a strong liga-

mentous pulley at the internal malleolus, and is inserted into

the fibular and inferior aspect of the strigil bone, not far from
its free extremity.

A muscle arose from the inner aspect of the head of the

fibula, covered by the origin of the tibialis posticus. It soon

became tendinous ; and its long tendon passed obliquely to the

inner side of the calf, and at the inner malleolus ran under a
pulley situated posterior to and slightly below that under
which the tendon of the tibialis posticus passes. It was in-

serted into the fibular side of tlie strigil bone, close to its base

and in advance of tlie insertion of the tibialis posticus. This
muscle, if not a dificrcntiatcd slip of the tibialis posticus, which
it most probably is, may be the ficxor longus hallucis. Prof.

Hyrtl deseribes, under the name of " tibialis posticus accesso-

rius," a similar muscle as present in Chlamijthphorits^ " qui

tibialem posticum via^ comitcm laborisque socium legit." I

found a like muscle in Dasj/pus (Trans. Linn. Sue. xxvi.

p. 558) ; and ]\Ir. Wood records (Proc. Poy. Soc. June 18()5)

the occasional occurrence of such in the human su))ject.

The flexor longus digitoruni was a strong bipenniform mus-
cle, arising from the up})er three-fourths of the tibia and fibula.

It became tendinous on reaching the sole; and the branches of

its tendon terminated each at one of the four functional digits

of the foot.
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The flexor accessorius Avas well developed, and arose froni

the under surface of the calcaneum, and, passing obliquely in-

wards across the ])lantar aspect of the tendon of the common
flexor, was inserted into it just posterior to its division into

digital slips.

The peronei were three in number. They all arose from the

upper part of the fibula ; and their tendons passed through a

strong ligamentous pulley stretched between the external mal-

leolus and the calcaneum.

The most anterior at origin (peroneus longus) took origin in

close company with the origin of the long extensor of the toes.

Its tendon lay outermost of the peroneal tendons, under the

ligamentous band, soon after leaving which it passed under a

second pulley situated on the fore part of the calcaneum, and,

running along the fibular side of the foot, passed into the sole

along the plantar aspect of the cuboid bone, and was finally

inserted into the fibular side of the scaphoid, on its plantar

aspect. This muscle was separated from the other peronei, at

origin, by the peroneal vessels and nerve. Its tendon did not

send any oflset to the fifth digit.

The two other peronei were fused into one muscle ; but in the

ligamentous pulley the compound tendon divided into two un-
equal slips, the smaller of which passed to the side of the base

of the proximal phalanx of the fifth digit (peroneus tertius or

quinti digiti"?). The other, and by far the largest, slip termi-

nated at a tubercle on the base of the fifth metacarpal, broad-

ening out at its insertion (peroneus brevis).

The tibialis anticus, a very well-developed muscle, arose

from the upper half of the tibia and from the middle third of

the fibula. Its very strong single tendon passed under the com-
mon annular ligament, to be inserted into the posterior and
inferior process of the ento-cuneiform bone, covering at inser-

tion a transverse ligament passing from this bone to the base

of the strigil bone.

Meckel (Vergleich. Anat. p. G24) describes this nuiscle as

liaving two heads of origin, but states that the tendon termi-

nates at the rudimentary hallux.

The extensor communis digitorum arose from the head of

the fibula, in comjoany with the peroneus longus, and from
the adjacent part of the tibia. Its tendons passed under the

broad, common (annular) ligament, and then under a very
strong ligamentous bridge (jjroper to it alone) which is fastened

to a process from the anterior part of the astragalus. On the

dorsum of the foot it cx])andcd into a web Avhich was fastened

to the bases of the ])roximal phalanges of the toes, including

the rudimentary hallux, and was also, exce})t in the case of

i
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the latter digit, continued to the root of the ungual phalanx of

each toe, being reinforced at the sides of the digit by the ten-

dons of the interossei.

The extensor brevis digitorum was well developed. It arose

from the upper and anterior portion of the os calcis, from the

anterior part of the astragalus, and from the fibular side of a

strong ligament passing from the latter bone to the entocunei-

form. It appeared to be divisible into four slips, the inner-

most of which Avas continued into a tendon which pierced the

aponeurotic web of the common extensor tendon at the base of

the proximal phalanx of the second toe, and then ran along

the dorsal aspect to the tip of the hallux.

The three outer slips seemed to be inserted principally into

the bases of the proximal phalanges of the three outer toes,

besides being connected with the under surface of the expan-
sion of the common extensor tendon.

The extensor proprius hallucis arose from the lower fourth

of the fibula, and became tendinous on reaching the dorsum of

the foot. The long slender tendon joined the aponeurotic Aveb

of the common extensor tendon at the metacar})al of the second

digit.

A large muscle arose, partly fleshy, partly tendinous at

origin, from the whole length of the inferior edge and fibular

side of the strigil bone, and, by means of a tendon, from a

tubercle on the inferior surface of the astragalus. It had a

broad fleshy insertion into the base of the rudimentary halhix

(abductor hallucis?). By means of those fibres which pass to

the astragalus, it would seem that the strigil bone could be

slightly raised and approximated to the calcaneum.

From a ligament stretched across the sole at the line of

articulation of the first with the second row of tarsal bones,

arose a muscle which passed to the fibular side of the base of

the rudimentary hallux. 1'his is not improbably the repre-

sentative of the adductor liallucis.

The muscles proper to the fifth digit were as follow :

—

A long fusiform muscle arose from the inferior surface of

the OS calcis, and, after passing beneath the flexor accessorius,

tenninated at the fibular side of the base of the proximal pha-

lanx (abductor digiti quinti'?).

xlnotlicr arose from the outer side of the os calcis, and was
inserted into the tubercle at the base of tlie mctacar})al (^flexor

brevis digiti quinti?).

A muscle was inserted into tlie fibular side of the base of

the proximal plialanx, whicli appeared to arise from the tu-

bercle of the metacarpal. Is this an interosseous muscle, or

is it an anterior segment of the flexor brevis ?
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The lumbriccales were three in number. They arose from

the common tendon of the flexor communis, at the angle of

origin of the branches destined for each toe. They appeared

to pass to the tibial sides of the three outermost toes, and to

terminate bj delicate tendons at the point where the deep

flexor tendons are bound down to the toes by ligamentous

straps. Meckel makes no reference to them, nor does Cuvier

figure them.

The interossei were very well developed, being stronger

than those of the palm. They were seven in number, and

arose from the plantar surface of the second row of tarsal

bones. Each ended in a broad tendon, which joined on either

side the extensor tendon of its proper digit. Each toe, the

fifth excepted, had one on either side, the latter only on its

fibular side. The hallux had none. On the extensor surface

of the foot, from the ligament connecting the astragalus with

the ento-cuneiform bone, and from the side of this latter,

passed a muscle to the tibial side of the proximal phalanx of

the second dio-it. This is the tihicd interosseus of the second

digit.

Superficially, on the plantar aspect of the foot, lies a large

muscle, which is attached on one side to the strigil bone, and
on the other to the metatarsal tubercle of the fifth digit, as

well as to a ligament passing from this to the calcaneum.

This muscle seems to coxxQ^^owd., functionally at any rate, to

the large palmar muscle which is attached to the pollex and
to the pisiform bone.

The ligamentum teres of the hip-joint was well developed.

It is absent mBradyj)us^ according to Prof. Macalister [he. cit.

p. 65) and according to Meckel, liapj) [oj). cit. p. 45) remarks

that it is absent in the Sloths and the J/anj's.

Though the carpal and tarsal bones of the Two-toed Ant-
eater have been described both by Meckel and Cuvier, I am
not aware that they have ever been figured in detail ; for

though there is an excellent representation of the complete

skeleton of the animal in De Blainville's ' Osteographie,' the

number and arrangement of these bones can by no means with

certainty be determined. I have therefore thought it advisable,

notwithstanding that my paper professes to deal with myology
only, to add a plate comprising figures of the fore and hind

joaws and the carj^td and tarsal bones of this curiously modified

Antcater.

That which Brants* has remarked relative to the muscles

* Dissertatio Zoologica Inauirnralis do Tanli;iTii(lis, p. 27. Liiirihin.

Batav. 1828.
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of tlie liiiihs of the Slotlis appears to be fairly applicable
to the Two-toed Anteater, namely, " Vires motriccs an-
ticfe corj)oris partis esse, posticam vero validis musculis ad
auteriorem attrahi atqiie hujus motus sequi debere,"—and the
more so when we contrast the short humerus, rugged with
strong muscular ridges, Avith the long smooth femur, which
lacks even a rudiment of a third trochanter.

In addition to a long prehensile tail (at best but a stunted
member in the sloths), naked for the lower third of its length,
the fore and hind feet (PL VIII. figs. 1 to 4) are marvellously
modified for arboreal progression, the functional absence of the
pollex being compensated for, as Meckel hints (Archiv, p. 48),
by the enormous development of the pisiform bone (figs. 5 to 8),
to which are attached ninuerous strong muscles, while a long
strigil-shaped bone* (fig. 11), passing backward from the
scaphoid, more than makes up for the comparative shortness of
the calcaneal process.

EXPLANATION OF PLATE YIILf

F!(/. 1. JRig'lit fore foot, inner side.

Fif/. 2. Foreshortened palmar view of the same.

Fiff. 3. Eight hind foot, inner side.

Fiff. 4. Plantar surface of the same.

Fiff. 5, Dorsal view of radius and ulna and proximal row of carpal bones,
left side.

Fiff, G. Dorsal view of carpal and metacarpal bones, right side.

Fiff. 7. Palmar aspect of the proximal row of the carpal bones, left side J.

* This bone, termed " schanfelftirniiger " by Meckel, is not unlike the
instrimient ii.*ed by the Eomans when perspiring in the bath : hence the
name which I have applied to it. Those who prefer a long Latinized
name, may call it stri(iiUfon)i. Meckel considered that it was probably a
homologue of the bone which carries the spur in the Ornithorhynchus

;

and Cuviei", in his ' Ossemens Fossiles ' (nouvelle edit. Paris, 18i'3, tome v.

l*'* partic, p. 108), makes the following remarks relative to its probable
function :

—" Un os surnumt5raire articule siir le cuneiforme interne, et qui,

dans le Tamauoir, le Tamandua, et les Pangolins, est triangulaire et fort

petit, rnais qui, dans le petit Fourniilier, s'allonge et s'elargit de maniere
a former une sorte de talon ; il est vrai que dans cette espece le calcaneum
est extraordiuairement court, ne se portant point en arriere plus que
I'astragale lui-meme. Cet os surnumeraire est ce qui donue ii la plante

du pied du petit Fourmilier cette forme concave qui la rende si propre a
embrasser les branches et a grimper aux arbres."

t The figures of bones are taken from a non-articulated skeleton,

somewhat imperfect, belonging to the Eoyal College of Surgeons.

\ The OS lunare on this side was divided into two bones of equal size,

but wa'* single on the right side of the skeleton, and on both sides in the

specimen which I dissected. AVhether this division be due to a fracture,

which is improbable, or be tlie result of a development fi-om two distinct

osseous centres, is a doubtful question.
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Fig. 8. Lateral view (ulnar) of carpal and metacarpal bones, right side*.

Fig. 9. Dorsal view of metacarpals and phalanges, left fore foot.

Fiff. 10. Lateral view (radial) of the same.

Fig. 11. Inner view of bones of left hind foot.

Fig. 12. Eiglit hind foot, tibular view.

Fuj. 13. Tibial view of the same (the strigil bone being removed).

Fore foot :

—

nl ulna. ps. pisiform.

r. radius. mg. magnum.
sc. scaphoid. im. unciform.

I. lunar. vie. metacarpal.

c. cuneiform. i^h. phalanx.

Hind foot :

—

t. tibia. st. strigil bone.

f. fibula. ic. internal cuneiform.

cl. calcaneum. inc. middle „

ch. cuboid. .re. external „

sc. scaphoid. mt. metatarsal.

as. astragalus. h. hallux.

The numbers II. III. IV. V. indicate digits.

XXX.

—

Additio7ial Notes on Sea-hears (Otariada3)

.

By Dr. J. E. Geay, F.K.S. &c.

Professor Turner, of Edinburgh, has kindly left with me for

examination three skulls of a species of Sea-bear from " Tuesday

Bay, Desolation Island" (which is, no doubt, the Desolation

Land of the charts, on the south-west coast of Patagonia), and

a skull that was presented to the Anatomical Museum of the

University of Edinburgh by the late Professor Goodsir, who
received it, with the cranium of a Caffer, from Mr. C. Bell, as

a " seal-head from the Cape of Good Hope."

The skulls from Desolation Island evidently belong to the

species Avliich I have described as Euotaria nigresccns^ the

usual Fur-Seal of the Falkland Islands and other parts of the

coast of South-west America.

Two of the skulls are from adult animals, are without the

lower jaws, and have only a few worn and broken teeth,

having been rolled on the beach.

The other skull is of a young animal, exactly similar to the

* The mechanism of the grasping-action of the fore foot appears to bo

as follows :—The pisiform, by tlie contraction of the large palmar muscle,

is brought into a line with the long axis of the forearm ; the lU^xor

muscles contract ; but the third metacarpal cannot be brouglit into a

position of less than a right angle with the pisiform, owing to the

inipingenu'nt of the downward process of the unciform against the latter

bone •,'"the \ingual phalanges, however, of the two functional digits, free

to act, arc drawn down into apposition against the vicarious pollex.
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skull of a young Euotaria nigrescens, n. 1013 fl, in the British-

Museum collection. The front edge of the hinder nostrils is

as arched as in that specimen ; the teeth are rather more de-

veloped and larger than in our skull ; they have a well-marked
central lobe antl a distinct small acute tubercle on the front

edge of the cingulum.

The two adult skulls are very like the adult skull of ^. ni-

gi-eseensj 1013^/, in the British Museum; but the opening of

the internal nostrils is narrower, and their front edge in

one is not nearly so angular, and in the other it is rather

more arched than in eitlier of the other two skulls, showing
that the size of the posterior nasal aperture and the form of its

front edge A'ary in difterent s})ecimens of this species.

The comparison of the young skull with the more adult one
shows that the grinders change their position considerably

as regards the front edge of the hinder nasal opening. In the

young skull of Euotaria nigrescent the hinder end of the tooth-

line is very near (not a quarter of an inch from) a line level

with the front edge of the internal nasal opening, and the

hinder part of the palate in front of the aperture is nearly as

broad as the midille of the palate : in the adult skull the

hinder end of the tooth-line is a full inch from the front edge
of the internal nasal opening, the hinder part of the palate

is contracted toward the internal nostril, and the internal

nasal opening is lengthened and narroAved ; but the real posi-

tion of the teeth, as compared with the front part of the

zygomatic arch, is little altered, though the form of the palate

gives them the appearance of being more changed than they
really are.

These skulls are interesting as showing that Euotaria ni-

grescent^ like Otaria leonina and Morunga elejjhantina, are

common to the Falkland Islands and tlie west coast of South
America.
The chief character by Avliieh the adult f^\\\\\ oi Euotaria

nigrescens can be distinguished from the adult skull of Arcto-

cephahis DelaJandii is, that the hinder or titth upper grinder

and the penultimate or fourth are ])laeed rather in front of the

hinder edge of the front part of the zygomatic arch; but the

position of the teeth is most distinctive in the skull of the

young animal, and loses much of its importance in comparing
old skulls together, unless the skulls and teeth arc very
accurately compared

I
and even then the distinction is more

imaginary than real.

The skull fmm the Cape of Good Hope has been described

and figured by Dr. Turner under the name oi Arctocephahis

schist/ig2)eroes, in the ' Journal of Analomy and I'hysiology,'
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vol. iii. p. 113. The name is changed to A. scliistiijnrus by

Dr. Giinthcr in the 'Zoological Record' for 1868, p. 20. It

is evidently the skull of a half-grown animal, with all its

teeth developed, but with the sutures of the bones still appa-

rent. It agrees in every respect with Avhat I should expect to

be the form and structure of the skull oi ArctocephaJus DeJa-

landii from the Cape ;
but unfortunately the two skulls of that

Sea-bear from the Cape which are in the British Museum are

from old animals ; and the specimen figured by Cuvier, Oss.

Foss. V. 220, t. 18. f. 5, is also adult. It differs from
_
the

skulls of the two adult specimens of that species in the British

Museum in the hinder nasal aperture being much extended

forwards and gradually tapering to a ])oint in front, which

reaches to the transverse palato-maxillary suture. This pecu-

liarity in the form of the palate, which Prof. Turner has not

observed in any other seal-skull, seems to have induced him

to regard it as a distinct species.

From the examination I have made of the skulls of seals

in the Museum and other collections, I am induced to believe

that it is an individual abnormality ofArctocepIialus Delalandii.

I have observed a similar malformation in the palates of two

other species. I was myself misled by their structm-e to regard

a skull with such a deformity as a distinct species before I met

with the other examples.

At one time I thought that it might be a peculiarity of the

young state, as it had up to that time only been observed in

skulls of half-grown animals. I have observed it in half-

grown specimens oi Euotaria nigrescens] but the skulls of the

very young specimens of this seal in the British Museum have

the front edge of the hinder nasal opening truncated and

slightly arched in form, with well-developed square palatine

bones united by a straight central suture, just as in the adult,

but broader and straighter.

It was this observation that induced me to return to my
original opinion, that the skull which I had at first regarded as

a young skull of Arctocei^haJus monteriensis (Proc. Zool. Soc.

1859), and then as a separate species under the name of

A. caUfornianns (Cat. Seals and Whales,_ p. 51), Avas only a

monstrosity of ^. monteriensis, as I did in the Ann. & JMag.

Nat. Hist. 1806, xviii. p. 232 ; and I am now induced to

believe that Arctoceplialus scMsihyperoes is only an imper-

fectly developed skull of Arctocejihalus Delalandii, or, as it

ought to be called, A. antarctiea.

Dr. J. II. Forster, in Cook's Voyage in 1775, observed tlic

Eared Seal at the Ca]ie of Good llope, and calU'd it Phoca

tir.^ina. Ikdievinu- it to be the same as the Sea-boar he had

i
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observed in New Zealand, Thunbcrg, in his list of Cape
mammalia in the third volume of the Transactions of the

St. Petersburg; Academy, iii. 322, notices this aninud muler

the name of Phoca antarctica. (See Fischer, Syn.Mam. p. 242.)

Dr. Peters has ajiplied the name of Ofan'a pnsilla to this

species, believing it to be the Petit I^hoque of Bufibn, which has

been named Phoca jJusiHa by Schreber, and had before been

named Phoca jJa^'va by Boddaert. Butfon says that it came
cither from India or the Levant ; but it is not by its descrip-

tion to be distinguished from a young specimen of almost any
of the s])ecies. It is as likely to have come from the Falk-

land Islands as from the Cape, as the French had traffic with

les lies Malouines, as they call them.

Mr. Gill considers Steller's Sea-bear {Callorhinus ursinus)

to be the type of M. F. Cuvier's genus Arctocejyhahs, and
therefore abolishes CaJhrhinus and gives the new name of

ITalarctus to the trueA )-cfocej)hali—thus unnecessarily adding

to the confusion of the generic names of these animals. He
fell into this mistake by not observing that Phoca ursinaj and
even Otaria nrsina, had been applied to several species, from

very diiferent localities, that F. Cuvier established his genus

on the skull of P. ursina of Forster, from the Cape, which
he (M. Cuvier) had named Phoca DeJaJanclii^ and that F.

Cuvier does not figure a skull of the Sea-bear of Steller : in-

deed the French collection did not at that time, nor does it

even now possess one ; and I feel assured that if it had,

F. Cuvier would, according to his custom, have established

for it a genus distinct from Arctocej^haliiSj the skulls of the two
genera being of such distinct forms.

Dr. Peters, in his two papers on the Eared Seals [Otaria]

^

uses the length of the ears and the existence or non-existence

of the under-fur, as well as the characters used by ]\Ir. Gill

and myself, to separate the species of these aiiimals into sub-

genera.

The length of the ears may })robably afford good characters

for the separation of the species and groups, if they can be

observed in the living animals. As yet, only one species of

these animals, the Sea-lion or Sea-bear (Otaria leoiiina), has

been observed alive in Europe ;
so that Dr. Peters's notes

could only be derived from the examination of more or less

carefully preserved skins ; and, I fear, little dependence can be
placed on them.

The length, abundance, and, indeed, the presence or ab-

sence of the under-fur greatly depend on the season at whicli

the specimen is oljtained or ol)servcd. It is true that the

scalers call some seals liair- and others fur-seals : but that is
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only because what they call hair-seals never have more than

a very small quantity of under-fur in the fur-season ; but, on

the other hand, many fur-seals at some seasons have only a

small quantity of tlie under-fur which is so long and abundant

at other periods.

The form of the hinder opening of the nostrils, and the form

of its front edge, when only one or two skulls of a species were

examined, have been regarded as constituting a good character

;

but when an extensive series of the skulls of a single species or

of several species have been examined, that part is found to vary

considerably as to the width of its difierent parts, and espe-

cially in the form of the front edge. As far as my observa-

tions have extended, the hinder opening of the nostrils appears

to become narrower, and especially its front edge, as the ani-

mal becomes adult or aged ; and in the skulls of the younger

specimens it is broader, shorter, and the front edge is broader

and more truncated or straight, wdth only a slight rounding

at the sides.

The position of the grinders, as regards the front part of the

zygomatic arch, is a good character for the distinction of the

species, especially if a series of skulls from animals of dilferent

ages, and from the same locality, of each species are compared
together ; and it is the same with the rooting of the grinders

themselves. But when adult skulls of the ditt'erent species are

compared together, the forms of the skulls are so altered, the

grinders generally so worn and altered by age, and their posi-

tion in diiferent species so similar, that tlie distinction of

the species then becomes more difficult.

The Eared Seals (Otariad^e) should certainly form a distinct

family from' Phocidai and Trichechidas, of the suljorder Piiini-

pedia. They are distinguished by the distinct cylindrical

conch to the ears, tlic elongated arms and shins, the feet

fringed with a scolloped naked membrane ; the fore feet are

expanded into the form of a more or less triangular fin, and tlie

hind feet are elongated and narrow. The front toes gradually

diminish in size from the inner side ; and the hind toes are

nearly of equal length, the outer ones on each side being

rather the strongest ; they are all clawless. The fur in general

is provided with a more or less thick under-fur. They walk

on the lim])s, and rest with the hind part of the body bent

down and the legs directed forwards.

The skull and skeleton are as distinct from those of the seal

as the external form.

The female lies on her back to receive the caresses of the

male; and the young are born on the shore, and then gradually

tauG,-ht to swim.
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The genera of the family may be divided into tribes tlius :

—

Section I. Palate produced hehind to a line even loith the con-

dyles of the jaics. Grinders f.f. Sea-lions.

Tribe 1. Otauiina.
1. Otaria. East and west coast of South America.

Section II. Palate only extended hehind to a line even with the

viiddle part of the zygomatic arch. Sea-bears.

Tribe 2. Callokhinina. Grinders f . f . Skull oblong

;

face broad, shorter than the orbit ; forehead arched.

2. Callorhinns. North-west coast of America.
Tribe 3. Arctocephalina. Grinders f . j ; face of the

skull shelving in front ; the fifth and sixth grinders

behind the front of the zygomatic arch.

3. Phocarctos. Grinders large, lobed, the six upper with
two notches on the hinder edge. South America.

4. Arctocejyhalus. Grinders thick ; crown conical. Africa.

5. Eiiotaria. Grinders large, subcylindrical, crown coni-

cal
;
face broad. South America.

6. Gypsophoca. Grinders moderate-sized, compressed,
with a small, more or less distinct lobe on the front

edge of the cingulum ; face narrow, compressed. Aus-
tralia.

Tribe 4. Zalophina. Grinders -^ . §, large, thick, in a close

continuous series ; the fifth upper in front of the back
edge of the zygomatic arch.

7. Zalophus. Grinders large and thick, in a close uniform
series. South America.

8. Neophoca. Grinders large, thick, all equal, in a con-
tinuous uniform series. Australia.

Tribe 5. Eumetopiina. Grinders f.f, more or less far

apart ; the hinder upper behind the hinder edge of the

zygomatic arch, and separated from the other grinders

by a concave space.

9. Eumetopias. West coast of America.

10. Arctophoca. West coast of South America.

The skulls of the following species are not known :

—

1. Arctocephalus falklandicus^ Gray, Hamilton, not Peters,

New Georgia. B.M.
2. Arctocephalus nivosus, Gray {A. lconina,\i\r., ^furio, Proe,

Zool. Soc. 1869, p. 108 ! !'!). Cape of Good Hope. B.M.
3. Arctocephalus Forsteri^ Fischer [Phoca ursina, J.K. Forster).

Cloudy Bay, New Zealand. (Ann. & Mag. Nat. Hist.

1868, i. p. 219.) Grinders f .f, conical.

Ann. (£• Maj. X. Hist. Ser. 4. Vol. iv. 19
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The latter animal is easily known from Dr. J. R. Forster's

description and figures.

Phoca nigra, Pallas (Zoog. Rosso-Asiatica ; Fischer, Sy-
nops. p. 242; Rees, Cyclopasdia, Phoca), from the Caribhee

Islands, is most likely the young of some north-west species of

the family.

I cannot agree with Dr. Murie (Proc.ZoohSoc.l869,p.l08)

in regarding Otaria Philipjpn as the same as 0. Hookerij but

consider it a distinct genus.

XXXI,

—

Note on Anthracosam-us. By Albany Hancock,
F.L.S., and Thos. Atthey.

In the following brief remarks we wish to supply a note to

our paper on Anthracosaurus and Urocordylus
,
published in the

September Number of the ' Annals.' In that paper we de-

scribed a large portion of the skull of Antliracosaurus and a

portion of a mandible belonging also to the same Labyrintho-

dont. We spoke likewise of the occurrence of a central sternal

plate, ribs, and vertebraj which we thought belonged to that

Amphibian. We are now in a position to show that another

considerable fragment of a skull of this interesting Laby-
rinthodont has occurred in the same locality, the true nature

of which fossil, hoAvever, has been misunderstood.

In the ' Annals,' some months ago, Mr. T. P. Barkas de-

scribed Avhat he considered to be a malar bone as large as that

of a full-gro"vvn crocodile. Having obtained some authentic

information respecting this enigmatical bone, we are not sur-

prised to find that it has no resemblance whatever to a repti-

lian malar, and that it is, in fact, composed of several of the

upper cranial bones of the Labyrinthodont alluded to.

Mr. William Dinning, a clever young palteontologist, was
allowed by the owner of the fossil in question to make a

di-awing of it ; and he has kindly permitted us to refer to his

figure, which represents the specimen of tlie natural size, and

has all the appearance of great accuracy. With the aid of this

drawing and the original incomplete description in the ' An-
nals ' there is no difficulty in determining the real nature of

this so-called malar. That it is the upper portion of the

cranium of a Labyrinthodont, there can be no doubt; neither

can there be any doubt that it consists of the two frontals (which

are quite distinctly displayed), the parictals, and tlic greater

portion of the supraoccipitals.

- We have recently liad an opportunity of examining a per-

fect cranium of a large Labyrinthodont resembling Loxomma.
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In this specimen the contour of tlie combined frontals, parie-

tals, and supraoccipitals resembles the general contour of the

bones composing the so-called malar in the most remarkable

manner ; only in this fine cranium they are altogether more
elongated in proportion to their width than they are in it

;

and, besides, in the former the outer margins of the frontals

are parallel, or nearly so, while in the so-called malar the

frontals considerably widen anteriorly. Now in Anthraco-

saurun this is precisely the case ; and though in our specimen

of this Labyrinthodont, described in the paper before referred

to, the frontals are a little larger than those of the so-

called malar, they agree with them exactly in form and pro-

portion. Tliis is sufficiently evident, notwithstanding that

they arc not quite perfect. Moreover the surface-sculp-

tm*e of the bone in Anthracosaurns is veiy similar to that

represented in Mr. Dinning's draAving ; and, indeed, Mr, Din-
ning says that the surface-sculpture in the two is exactly the

same.

We can therefore have little difficulty in concluding that

this so-called reptilian malar is really a considerable portion

of the upper central bones of the cranium oi Antliracosaurus.

It was found in the same locality that supplied our specimen

of this Labyrinthodont, and not very long before it occmTcd.

XXXII.

—

Description of Ceryle Sharpii, a new Kingfisher

from the Gaboon. By John Gould, F.E.S.

I HAVE long had in my collection a specimen of this King-
fisher, which is closely allied to the well-kno"\vn Ceryle maxima^
but presents certain striking points of difference. In the first

place, it is somewhat smaller, and has the crest almost unspotted

and the back entirely so. The principal difterence, liowever,

is in the colouring of the abdomen. In Ceryle nuijcinia this is

white, with a few bars of slaty black on the flanks, while the

under tail- coverts are pure white ; but in the new species the

abdomen and under tail-coverts are slaty black profusely

banded with Avhite. Again, the imder wing-coverts are thickly

banded with black bars, whereas in C. nuucima they are pui'e

white.

I think tliere can be no doubt as to the distinctness of the

})resent species, which I propose to call Ceryle Sharj}ii\ in

lonour of Mr. Sharpe, who is now engaged on a monograph
of this fine group of birds.

19*
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XXXIII.— 0>i Catamites. By the Rev. J. W. Dawson,
LL.D., F.R.S., &c., Principal of M'Gill College, Montreal.

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,

I have read with much Interest, in your Number for August,

the translation by Mr. Dallas of the observations of M. Grand'-

Eury on Calamites and Astcrophyllites. These observations

are especially valuable at a time when views as to the struc-

ture and affinities of these plants, at variance Avith those of the

best observers on the Continent and in this country, are being

propagated under high authority in England.

The observations of M. Grand'Eury in the Coal-measures

of the Loire accord perfectly in many important points with

those which I have made in the Coal-formation of Xova
Scotia, where great numbers of erect Calamites are admirably

exposed. The mode of groAvth of these plants is stated almost

in the same terms, and illustrated by figures, in my paper on
" Upright Calamites," inthe 'Journal of the Geological Society,'

vol. vii. (1851) p. 194, and again in my paper on "the South

Joggins," in the same Journal, vol. x. (1853) p. 34. My con-

clusions are shortly summed up in ' Acadian Geology,' second

edition, p. 441. There are only two points in which my ob-

servations differ from those of M. Grand'Eury. In none of

my specimens were there tong horizontal rhizomes, the secon-

dary stems budding almost directly from the primary. I have
not seen a horizontal rhizome longer than a fcAV inches. This,

however, is a point of little importance, and might depend on
'diversity of species or of circumstances. A point of more
consequence is that M. Grand'Eury has not seen teaves at-

tached to any of his erect stems, I do not wonder at this,

because the leaves occur very rarely ; and when present, it is

often difficult to trace them in the case of erect stems. I have,

however, found leaves actually attached to the stems referred

by me to three of the species usually recognized, viz. C. Cistii^

G. Suckovii, and C. nodosus. In the former they are long and
aciculatc, in the two latter they are borne in whorls on verti-

cillatc branchlcts. I have specimens clearly ilhistrating these

facts, and can affirm, on the one hand, that the true Calamites

had leaves, at least on some parts of their stems, and, on the

other, that these leaves are quite distinct from those which
properly belong to the genera AsterojjIn/ttiteSj Annutaria, and
Sjjhenojjhytltini. Beautiful speciniens, showing tlie structure

of the stem, enabled me to show, several years ago, that the

last-named phuits resemble Ferns and Lyeopodia, not Cata-
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mites, in tlieir structure (Journ. Geol. Soc. vol. xxii. p. 135).

Some of my specimens illustrating these points Avere exhibited

at the Meeting of the British Association in Glasgow in 1855

;

but I hope, before the end of the present year, to have the

opportunity of demonstrating the facts of the case, by means
ot actual specimens, in the presence of the Geological >Society.

I am, Gentlemen,
M'Gill College, Montreal. Truly yours

Sept. 10, 18C0.
i. W.Dawson.

XXXIV.

—

Note on Anolis auratus, Daudtn.
By Prof. W. Peters.

Mr. O'Shaugiinessy, Senior Assistant in the Xatural-History

Department of the British Museum, has taken great pains

(Ann. & Mag. Nat. Hist. 1869, iii. p. 183) to prove, as he
fancies, that 1 had taken a diiierent species for the Xrwo, Anolis
auratus, Daudin, and that I had described the latter as a new
species, under the name of Anolis trojndonotus. I may be
allowed a few words to show that his su})position is not tenable,

and that he might have avoided this correction by a little more
carefulness.

Daudin (Hist. Nat. Kept. iv. p. 97) says :
—" L'anolis dord

... est ])arfaitement semblable . . . aux anolis rorpiet et

rayd ; et il 7ie j)arott en differer, que par ses doigts enticrcment

amincis, meme a hur extremite et par sa coideur d'un gris dord

brillant en dessus, prt>' une lifjne hngifudinaJe hkinc/ie, borddc

de brunatre, j!?«r?a«i de dessous chaque veil et se irrolongeant en
ligne droite sur chaquefane jusqu''aux cuisses.^^

Dumeril et Bibron (Erpetologie Gdn. iv. tableau, pp. 46
et 81) place the genus Xoroj)s {^Lnoh's auratus) together Avitli

other genera "« doiqts non-elargis^'^'' in opposition to Anolis
" a doigts elargis,'''' and explain this more accurately by say-

ing, " ce genre semble former le passage entre les trois prece-

dents et celui de Anolis, aucpiel il tient par quelcpies-uncs des

esp^ces chez lesquelles la dilatation des doigts est peu sensible."

Respecting the colours, they express themselves (/. c. p. 84)

in the fnllowing manner :

—

^^ L^un ofre une raie hianchdtre, qui
s'dtend deqniis Porcille Jusquen arri^re de rejiaule.'^ " Dans
notre second individu . . . h la racine de celie-ci {la queue)

ahoutit une raie hlanchdfre, qui rient du hord inferirur de

Vorhite, en suirant le cote du dos.^' In describing the limb.*:,

they say (p. 38), " Portes en avant, les memhres atteignent, . . .

ceux de derri^re le hord de Voreille',''^ and the excellent figure

(pi. 37. fig. 2) shoAvs distinctly a larger occipital plate.
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. Now the contrary of all this is to be found in the Mexican

A. tropidonotm, which has the toes distinctly dilated, never a

v)hite stripe on the side, no larger occipital shield, and the

hinder limbs longer, reaching beyond the head or to the nasal

aperture [not ear-opening, as Mr. O'Shaughnessy thinks).

Of course, by supposing, as Mr. O'Shaughnessy does sup-

pose, that Dumdril and Bibron's description of the length of

the limbs is incorrect, and their (with regard to the details) very

excellent figure erroneous (composed of two different sj)ecies),

and by siqjpressiyig , as Mr. O'Shaughnessy does suppress,

Daudin and Dumdril's notice about the characteristic Avhite

lateral marking, it will be easy to transmute also every other

sjjecies of Anolis into a Norops auratus.

It is well known that the length of the tail in slender-tailed

lizards varies very much according to the individuals, which,

besides, do not always arrive in a perfectly natural state, and

that it therefore is not to be considered a very important

character for distinguishing species. I have to add that I

have lately examined specimens of A. auratus, Daudin, which

had an imperfect or perfect second series of large scales between

the supralabials and the eye ; but this second series is not con-

stant, and consists of narrower scales between the supralabials

and the constant scales of the upper row. The dilatation of

the toes in A. auratus is not absent, but hardly visible.

Finally, I have to remark that I have examined the type

specimens of Norops auratus, Dum. & Bibr., at Paris, others

at Leyden, the Norojjs auratus, Wagler, at Munich, and the

Anolis 12-striatus, Berthold, at Gottingen, all of which
belong to the same species, found only in the northern parts

of South America.

XXXV.—On Norops auratus.

By Arthue W. E. O'Shaughnessy.

Prof. Peters has kindly communicated the above to me
before sending it for insertion.

As he calls in question my carefulness, in endeavouring to

refute the view I put forward in the March Number of the

'Annals' of the present year, respecting the species of Norops,

I would ask permission to say a few words in reply to him.

Daudin's description must, as I said before, be regarded as of

generic rather tlian specific value ; it is his merit to have dis-

tinguislied a Norojys from an Anolis by means of that cliarac-

tcr of " doigts amincis " Avhich Prof. Peters quotes above.

As to the toes being " entibrcment amincis," it is clear that,
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in the Avords of Dr. Ilallowell, one species {N. auratus) lias the

toes " dihited, although not to the same extent as in many
species of Anolis,^'' -while in the other species (his macrodac-
ti/lus, which is the 12-striatus) thej are " totally destitute of

such dilatation." Daudin, however, gives no description of

other characters sufficient to establish one or other of the spe-

cies ; the coloration Avhich he describes might be that of 12-

striatus, were it not for the two different descriptions of colora-

tion given by Dumeril and Bibron in their more elaborate

account of Norojm auratus. In their resume of the characters

of that species I read, " Corps d'un bnm fauve dord, avec on
sans bande d'une teinte plus claire sur le dos," with no mention
whatever of a white stripe ; and in their coloured figure there

is only a partial one from the ear to the shoulder, whereas the

dark purplish stripe which I have mentioned as occurring in

auratiis extends unaccompanied the whole length of the side.

It was the subsequent statement about a white lateral stripe

in one of the specimens, together with the length given to the

hind legs, which led me to presume that one of their specimens
might have been a N. 12-striatus. As, however, in all other

respects their description differs from that of A^. 12-stn'atuSf

justifying Dr. Berthold's subsequent separation of that species,

and as it is the first satisfactory scientific description of A^.

aurafuSj I think it but natural to take it as the basis of all

argument relative to that species.

Since Dumdril and Bibron have given two descriptions of

the coloration, I have, of course, as much right to choose the

one in support of my view as Prof. Peters has to choose the

other. My " supposition " of the identity of his Atioh's trojji-

donotus with the species of Dumeril and Bibron does not,

however, rest merely or even chiefly on the matter of the co-

loration, but on the fact of the agreement of the two in all the

•important characters Avhich are more ]n-o})erly structural, save

the one above mentioned. AN itii regard to thi'sj I need only

quote Dr. B(>rthold's express statement that the hind limljs in A^.

auratus of Daudin, Wagler, and DunK^ril and liibron ''reach

to the mouth, the fore limbs even beyond ;" and 1 may state,

besides, that in a specimen of that species which I have just

examined both ])airs of limbs reach beyond the head (as in

tropidonotus). What can T)c ])laiuer than these words of Prof.

Peters,—" Two longitudinal rows of keeled scales between
the supralabials aTid the eye " (in tropidonotus) ? or than these

of Dumeril and Bii)ron,
—" 11 cxiste un double rang de grandos

^cailles cardn^es au-dessus de la S(5rie des plaques labiales

sup^rieures " ?

Curiously enough, in the latter part of his note, Prof. Peters
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furnishes me with yet further confirmation by stating that he

has lately observed a second " imperfect or perfect series of

larger scales between the supralabials and the eye" in A.
auratus.

Then, again, he expressly says that the tail in his species is

even shorter than it is described to be by Dumeril and Bibron.

Also " the expansion of the toes is more developed." We
have already seen how explicit Dr. Hallowell has been on this

point ; and he states, what is important, that his specimen of

N. auratus was received from the Garden of Plants, at Paris.

Prof. Peters himself has confessed that his species is probably

the same as this one mentioned by Dr. Hallowell, and that it

was determined as N. auratus from a comparison with speci-

mens in the Paris Museum. In the specimen of A\ auratus

which I am now examining, the occipital plate is very small,

much smaller than the surrounding scales, just as it is said to

be in A. tropidonotus. Dumeril and Bibron say the scales

" qui occupent . . . I'occiput otFrent un pen moins de longueur,"

but do not mention a large occipital ])late.

When the specimen is not obviously immature, and the tail

not damaged in any way, its comparative length should at

least not be overlooked, as all the descriptions, including that

of Prof. Peters, make it a particular point.

Now iV. 12-striatus is a slenderer lizard, with head more
depressed and pointed, the scales of the muzzle only keeled,

those of the rest of the head being smooth (the head is entirely

covered with keeled scales in aurattis ; see D. & B.); tail thrice

the length of the body ; toes not dilated, much shorter limbs,

and only one series of scales between the supralabials and the

eye. And if these diflerences are not to be held sufficient in

Dr. Berthold's hands to establish his species, Avhat, I would
ask, is there in Prof. Peters's description of tropidonotus to

warrant him in separating that form from N. auratus ? Con-
sequently, unless Prof. Peters prefers to take the mere colour-

description of Daudin, and set aside altogether that of Dumeril

and Bibron, he cannot successfully maintain that his A. tro-

pidonotus is different from Norops auratus^ or that the 12-

striatus of Berthold is identical Avith it. But if he considers

Daudin's description sufficient to characterize one or other of

the species, and Avould insist upon the species so characterized

being the same as that of Dumeril and Bibron, then, more
than ever, is his Anolis tro2ndonotus a Noroj)s auratus, since

all the other characters enumerated by those writers must be

attributed to the species of Daudin.

Although I have not observed any trace of a white stripe

in Norojys auratus, yet there may perhaps sometimes be a



Bibliographical Notices. 277

partial one, as represented in tlie eoloured figure wliicli shows
the black or purplish stripe of that species.

As I stated before, Dr. Hallowell says that his specimen of

N. aitratus (the one received from Paris) was from Mexico.
I would add that I have lately had an opportunity of examin-
ing two more specimens of Norops duodecimstriatusy and that

they agree well with Dr. Berthold's description.

BIBLIOGRAPHICAL NOTICES.

A HistoDj of British Hi/droid Zooplvjtes. By Thomas Hincks, B.A.
2 vols. Yaa Voorst, 1S69.

"We regret that circumstances have prevented our before noti-

cing this vahuibic work, which has now been out some months. It

is a long looked- for addition to our zoological literature, and it

comes to us as a welcome guest. Mr. Hincks has for many years

laboured patiently and assiduously in the study of that order of

animals formerly associated with organisms belonging to wholly
different types, under the general term Zoophytes, but now con-

sidered to constitute one of three orders included in the class Ily-

drozoa of Huxley, and known as Hydroida. A work upon this

subject was very greatlj' needed. Two classes of the animals em-
braced in Johnston's ' Zoophytes ' had already been ably handled in

more recent publications—the Polyzoa by Mr. Busk *, and the Acti-

nozoa by Mr. Gosse f. Meanwhile, however, the class Hydrozoa has

remained untreated of. AVonderfid strides were being made in our

knowledge of the affinities, structure, and marvellous life-history of

its members. The discovery of the so-called " alternation of gene-

rations,'' of the sexual differentiation of many species, and of the

peculiarities and diversity in the mode of reproduction and evolution

of the several famihes and genera, have thrown over the study and
investigation of this order of animals a flood of interest which is

perhaps scarcely equalled, and certaiidy not surpassed, in any other

group of the animal kingdom. During the last twenty years a host

of able naturalists have been adding their contributions to the com-
mon store of knowledge of these animals. Sars, Khrenberg, Krohn,

Agassiz (father and son), Loven, Huxley, Alder, Hincks,Yau Beneden,

Allman, Kiillikcr, .Steenstrup, Dujardin, Gcgenbaur, Leuckart,

Strcthill AVright, Clark, Greene, Claparede, <S:c. have been among
the most active investigators who, in all parts of the world, have

been patiently working out those detailed facts upon which alone

the generalizations of a true systematic arrangement can be based.

'The History of British Hydroid Zoophytes' opens with an In-

• Catalogue of the Mnrino Polyzoa in the Collection of the British

Museum. By George Busk, F.K.S. 18''52-54.

t A Historv of the British Sea-Anemones and Corals. Bv P. H. Gosae,

F.R.8. Van Voorst, 1860.
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troduction of seventy-eight pages. We must confess to great dis-

appointment -svith this portion of the work. "We had hoped to find

here a careful analysis of all that is now known of the reproduction,

(development, and affinities of these animals, given in such a way as

to arouse at once the incipient naturalist's interest and stimulate

him not so much to the collection of specimens as to the observation

of facts and the history of species. Instead of this, we find only a

short account of the physiology, general morphology, and reproduc-

tion, condensed into the briefest possible space—so much so as to

be nearlv unintelligible to those not previously acquainted with the

subject, and repellent from its laconic brevity. This is much to be

regretted. An attempt to describe the reproduction of the Hydroida

in such a work as this in the short space of twenty pages is an at-

tempt at an impossibility.

When we pass, however, from the introduction to the descriptive

portion of the work, we find everything to merit praise. It is in

this that the value of the book consists. It has for some time

been hopeless for any beginner to attempt the study of the smaller

Hydroida ; the work of Johnston was so greatly behind the day,

and the number of species since described by Alder, Allman. Hincks,

Strethill Wright, Xorman, Hodge, &c. so great, that, scattered as

they were throughout aU sorts of publications, some illustrated and

some not, it would have been a hopeless task for any naturalist who
had not gradually kept pace with the subject to commence de novo

its study. It is therefore with no little interest we take up these

volumes, in which all the species that have been described are brought

together, carefully defined, and fuUy illustrated.

Mr. Hincks distributes the Hydroida into three suborders, which

he names Athecata, Thecaphora, and Gymnochroa—names which

correspond with, but are certainly preferable to, the Tubularina,

Sertularina, and Hydrina of Ehrenberg as adopted by Johnston, and

with the orders Hydridae, Corynidae, and Sertularidse of Greene, the

last being objectionable, not only because, as the former, they are

derivatives from the names of genera, but doubly so as having the

termination -{d<x, which is always considered to be indicative of

families, and not of orders. These suborders contain one hundred and

seventy-nine species, of which sixty-one only are to be found in the

' History ' of Dr. Johnston. The chief discoveries have been among

the Athecata, as will be evident from the following table, and are

for the most part very small forms :

—

Hincks. Johnston.

Athecata 72 14

Thecaphora 93 43

Gymnochroa 4 4

The descriptions of both genera and species are very carefully drawn

up, and are fuU without being diffuse. Dichotomous tables are

given at p. 51 of the Introduction ; these are always very useful,

and will at once enable the student to refer any species which he

may find to its place.
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Numerous \roodcut8 are interspersed throughout the text ; and the

second volume is entirely occupied with sixty-seven plates of the

species, from dniwing:s by the author and his friends, and engraved

by Tuffen AVest. The plates arc excellent ; almost every species is

fully illustrated, and the character of the drawings is all that could

be wished.

British Conchology. Vol. Y. Bv Joh>'^ Gwtx Jeffeets, F.R.S.,

F.G.S., &c. Tan Voorst, ISGO.

Mb. Jeffrets's work upon the British Mollusca is complete. We
have from time to time noticed the previous volumes as they were
published, and are glad to welcome the fifth and concluding volume.
We believe that the work has extended to a much greater length
than was originally contemplated by its author ; but at the same
time it is much more complete. While we regret that this very
perfection of the book, and its consequently increased price, places

it, we fear, beyond the reach of many active naturalists, the length

of whose purse is not iu proportion to their ardour in the purtmit of

natural history, it will be a satisfaction to all students of conchology
who can purchase Mr. Jeffreys 's work to find that it supplies them
with all that they could desire. There is very much here which is

not to be met with in the ' History ' of Porbes and Hanley—descrip-

tions and figures of the numerous species which have been recently

added to the British fauna, descriptions of a large number of the

inhabitants of the shells which are not to be foimd elsewhere, nu-
merous corrections of sjmouymy, much extended information on
the range in area, in depth, and in geological time of the species,

together with a mass of carefully analyzed and compressed details

on life-history and habits, collected from the extended bibliography

on the subject of the last twenty years.

The present volume contains the history of the families Aplysiadae,

Pleurobranchidte, Runcinida?, aud Pleurophyllidiidce ; the order

Xudibrancliiata, the marine Pulmonobranchiata, and the classes

Cephaloix)da and Pteroix)da. The account of the Nndibranchiate

Mollusca wa-s written for Mr. Jeffreys by the late Mr. Alder, and
therefore has additionnl value as coming from him who was facile

^triiu-eps in that dejiartment of the Mollusca. At the end of the

volume is a supplement containing some eighty pages of very con-

densed notes of recent observations on an immense number of species,

and descriptions of many Mollusca new to the British fauna, the

products chiedy of Shetland dredging, and of the dredging of Messrs.

Carpenter and Thomson last year, in H.M.S. ' Lightning.' in the

abyss of the sea between the Hebrides and Faroe Islands. These
notes are of extreme interest, showing the range of a considerable

number of Mollusca to the great depth of from oOO to (5.50 fathoms.

But the chief value of this concluding volume of ' British Con-
chology ' consists in the jdates. At the commencement we find, as

usual, a coloured frontispiece—in this instance an admirably coloured

and life-like figure of Ociopm vuJijari$, one of the very best and
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most natural illustrations of a Cephalopod that we have seen ; and

at the end of the volume are eight plates illustrating the genera de-

scrihed here, and of similar character to the plates of the preceding

volumes. But besides these, there are one hundred and two ' Suj)-

2)le77ient(d Plates,' containing figures of all the species of shells

(and of some of the more marked varieties) described in the entire

work, which is thus completely illustrated. These plates supply

what was felt to be greatly needed in the earlier volumes, and Mr.

Jeffreys's work must now become the standard authority on the

MoUusca of the nortli of Europe. The figures, upon the whole,

are good, certainly better than could ha7c reasonably been expected

for the small sum at which the volume is procurable ; but we could

have wished that Mr. Sowerby had bestowed more care upon some

of the closely allied and less easily discriminated smaller shells, and

especially that the plan of giving a single whorl more highly mag-
nified had been more extensively carried out. The experienced con-

chologist will be glad to find in these plates illustrations of the

recent additions to the British fauna in engravings of seventy-eight

shells which are not to be found in the older authority, Forbes and

Hanley.
Below we give, as in the previous notices, a concise summary of

the MoUusca introduced to us in vol. v. which arc recent acqui-

sitions to the fauna of our islands :

—

ApJysia depilans, Linne. Guernsey (Gallienne).

Eolis ccendea, Montagu. Weymouth (Thoni2)son) ; Salcombe Bay
(Hincks).

E. Adelaidce, Thompson. Weymouth {Thompson) (=E. Roher-

tiancc, M'Intosh, St. Andrews).

Doto cuspidata, A. & H. Slictland {Jeffreys Sf Waller).

Hero formosa, Lovc'n. Northumberland {G. S. Brady); Firth of

Clyde {D. Robertson) ; Minch, off Loch Carron {J. G. J.).

Lomonotus Portlandieus, Thompson. Weymouth Bay {Thompson).

Crimora capillata, A. & H. Guernsey {Norman).

Doris Loveni, A. & H. Bantry Bay {Norman).

Clio pyramidata, Browne. Shetland {J. G. J.).

Rossia papillifera, Jeffreys. North of Shetland, 60-100 fathoms

{J. G. J.).

In the Supplement we find the following, cither now first added

to the British fauna, or forms wliich had been regarded as varieties

in the body of the work, but arc here reinstated as of specific rank.

The latter we have indicated by brackets, to distinguish them from

the true novelties :

—

[Avion Jlaviis, Miiller.]

{Lima.v la'vis, 'Mul\or= L. brnnneus, Bouch.-Chant.]

[//. tenellus, MiiUcr.

J

Clausilia parvida, Studer. Ivinver, near Stourbridge {G. Allen).

(J. solida, Draparnaud. Stapleton, near Bristol {Rich).

Terehratella Spitzheryensis, Davidson. A fresh and perfect spe-
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cimen, in 90-100 fathoms, 35 miles N.N.W. of Unst
;
possibly a

relic of the glacial period.

Pedea a rat ((.<, Gmeliii. North of Hebrides, 350 fathoms (Car-
jientcr cj- IViomson).

P. vitreus, Chemnitz. Shetland ; a small valve in a mass of Lo-
plioluJia jirollfera {Dr. Edmonston) ; Xorth of Hebrides, 189 and
650 fathoms {Carpenter ^' l^Jiomson).

Leda hicida, Loven. North of Hebrides, 189-650 fathoms (Car-
2'>enter cf* 'Phomxou).

Limojisis bore(dis, Woodward, !MS. A small sinp;le valve, with L.

auritc, in 189 fathoms, about 5U miles north of the Hebrides (Car-
jienter 6)' IViomson).

Area nodidosa, Miiller. Orkneys; a sin<j;le valve (Crt^j^. Thomas);
north of Hebrides, 189-530 fathoms {Carpenter 4- Thomson).

Montacuta tnmidida, Jeffreys. Hebrides and Shetland, 40-80
fathoms, on muddy ground, rare {J. G. J.).

M. Dau'soni, Jeffreys. Off Cruden, Moray Firth {Dawson).

M. donacina, S. Wood, A valve in St. ^Magnus Bay, Shetland

{J. G. J.).

Kellia cydadia, S. Wood. A few living specimens and a single

dead valve, recently pi'ocured off Shetland, in GO-90 fathoms

{J. G. J.).

Cijpricardia lithophaijeUa, Lamarck. Single valve in dredged

sand from Guernsey ( Waller).

SIphonodenfaJium Lofotense, Sars. Muddy sand in 40-140 fathoms,

among the Hebrides and Shetland Isles {J. G. J.).

Cadidioi suhfaslformi^, Sars. Fine sand near Unst, in 85-140
fathoms, local, but not uncommon (J. G. J.) ; north of Hebrides,

170 and 189 fathoms {Carpenter c$- Thomson).

DentaJium ahi/ssorum, Sars. Shetland, 78 and 82 fathoms, two
young but living specimens ; north of Hebrides, 189 and 650 fathoms

{Carp)enter iS,- TJiomson).

Trochus (jJauexs, MuUer. Dredged by Mr. M'Andrew in about

20-30 fathoms, between Kyleakin and Kyle Rhea, in Skye.

Lacana teneUa, Jeffreys. North of Hebrides, 189 and 650 fathoms

{Carpenter 4" Thomson).

Natica ajjiais, Gmclin. North of Hebrides, 189 fathoms {Car-

penter 4' Thomson).

[Odostoynia Warreni, Thompson.]
Pleurotoma carlnat<i, Eivona. N.N.W, of Unst, pebbly ground,

120 fathoms, one living and one dead sjietimen (./. G. J.) ; north of

Hebrides, 189 fathoms (Carpenter 4' Thotnson).

Utrlndas i/lohosus, Loven. St. Magnus Bay, 60-80 fathoms, on

a muddy bottom, very rare {J. G. J.).

Sea2diander lihrarius, Loven. North of Hebrides, 530 fathoms

{Carpenter 4' Thomson).
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EOYAL SOCIETY.

June 17, 1869.—Lieut.-General Sabine, President, in the Chair.

" On some Elementary Principles in Animal Mechanics."—No. II.

By the Rev. Samuel IIaughton, M.D. Dublin, D.C.L. Oxon.,

Fellow of Trinity College, Dublin.

In a former communication to the Royal Society on this subject

(Annals, October 1867, p. 294), I endeavoured to establish the two

following principles :
—

I. lliat the force of a muscle is proportional to the area of its

cross section.

II. That the force of a muscle is in'oportional to the cross section

of the tendon that conveys its influence to a distant point.

The first of these principles is true under all circumstances ; but

the second requires to be modified somewhat in its statement. If

the conditions as to friction of the tendons that convey the action of

the muscles to a distant point be the same, then the force of the

muscles will be proportional to the cross sections of the tendons
;

but if the tendons be subjected to different amounts of friction,

then the areas of their cross sections will cease to be proportional to

the forces of the muscles as represented by the areas of their cross

sections.

In my former paper (No. I.), I selected, in illustration of prin-

ciple II., the long flexor tendons of the toes of the Rhea and other

struthious birds, and showed that the cross sections of the muscles
and tendons bore, approximately, a constant ratio to each other.

Now, in the Struthionida: the conditions as to friction of the long

flexor tendons of the toes are similar, although difi*erent in each
species ; and hence it was easy to prove that the ratios of the cross

sections of the muscles and tendons were nearly constant.

When, however, muscles and tendons, variously conditioned as to

friction, are compared together, the constancy of the ratio of their

cross sections disappears, and undergoes a variation depending on
the friction to which both muscles and tendons are exposed.

In order to ascertain the proportion of the cross section (or force)

of a muscle to the cross section (or strength) of its tendon in the
human subject, I made the following observations on the right arm
and hand of a well-developed male subject in the Royal College of
Surgeons in Ireland, in March 1808.

I first ascertained the specific gravities of the muscles and tendons,

with the following results :

—

Muscles,

Sp. gr.

Biceps humeri {long head) 1 -OoO
Biceps humeri 1 '054

Brachialis 1 -053

Mean 1-0523
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Tendons.

Scapular tendon of biceps 1*1 12

Radial tendon of biceps 1*119

Mean 1-1155

From these specific gravities it was easy to determine the cross

section of either muscles or tendons, by weighing; a known length

of either one or the other. In this manner the following Table was
constructed :

—

Cross sections of Muscles and Tendons in an Adult Human Male Subject,

and Ratios of the same.

Name of muscle.
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Cross sections of Muscles and Tendons in a Pyrenean Mastiff, and ratioi

of the same.

Name of muscle.

1. Gastrocnemius
2. Fl. carp, rad

y. Fl. dig. long

4. Ext. carp, rad

5. Fl. carp, uln

6. Fl. ball. long.

7. Biceps humeri
8. Fl. dig. sub!

9. Fl. dig. prof

10. Ext. cai'p. uln

Cfoss section of

muscle, in

square inches.

2-631

0-283

0-195
0-632

0-176
0-680

0-909

0-319
0-902

o-i8i

Cross section of Ratio of cross

tendon, in (section of muscle

square inches, to that of tendon.

0-0520

0-0059
0-0045
0-0160

0-0056
0-0228

0-0449
0-0251

0-0830

C-0197

50-6

48-0

43-3

39-5

314
29-8

202
12-7

10-9

9-2

These results, obtained from measurements made upon a freshly

killed animal, confirm those found from observation of the human
subject, and prove that the ratio of the cross section of the muscle

to that of its tendon depends upon the amount of friction experienced

by the latter, the coefficient being greater in proportion as the fric-

tion is less.

The following observations, made upon a Wallaby Kangaroo, con-

firm in a general way the preceding results :—

Cross sections of Muscles and Tendons in a Wallaby Kangaroo, and ratios

of the same.

Name of muscle.
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long. 7°20' W., about 20 miles beyond the lOO-fnthom line of the

Coast- Survey of Scotland, fine, grey, oozy mud, with forty or fifty

entire examples of several s])ecies of siliceous sponges. The mini-

mum temperature indicated by several registering thermometers was
47°''-i F., the surface-temperature for the several localities being

r)2°-o F.

The mud brought up consisted chiefly of minute amorphous
particles of carbonate of lime, with a considerable proportion of living

Globiyerince Kndt. other Foraminifera, and of the " coccoliths" and
" coccospheres " so characteristic of the chalk-mud of the warmer
urea of the Atlantic. The sponges belonged to four genera : one
of these was the genus Ilyalonemu, previously represented by the

singular glass-rope sponges of Japan and the coast of Portugal ; and
the other three genera were new to science. One of these latter was
the subject of the paper.

Associated with the sponges were representatives, usually of a

small size, of the ^loUusca, the Crustacea and Annelides, the Echino-

dcrmata, and the Ccclenterata, with numerous large and remarkable

rhizopods. Many of the higher invertebrates were brightly coloured

and had eyes.

Four nearly perfect specimens of the sponge described in the

memoir were procured.

HoLTENIA, n. g.*

II. Carpenteri, n. sp.

The body of the sponge is nearly globular or oval. Normal and
apparently full-grown sjiecimens are from 9" to 1' I" in length, and
from 7" to 9" wide. The outer wall consists of an open, somewhat
irregular, but very elegant network, whose skeleton is made up of

large separate siliceous sj)icules. These spicules are formed on the

sexradiate stellate type ; but usually only five rays are developed,

the sixth ray being represented by a tubercle. To form the frame-

work of the external wall, the four secondary branches of the spicule

spread on one ])lane, the surface of the sponge, while the fifth or

azygous branch dips down into the sponge-substance. This arrange-

ment of the spicules gives the outer surface of the sponge a dis-

tinctly stellate appearance, the centres of the stars being the point

of radiation of the secondary branches of the spicules. These
quinqueradiate spicules measure about 1" 5'" from point to point

of the cross-like secondary branches ; and the length of the az\gous

arm is from 7'^'" to 1".

Smaller stars, formed by the radiation of smaller spicules of the

same class, occuj)y the spaces between the rays of the larger stars.

The rays of each star bend irreguLuly, and meet the rays of the

spicules forming the neighbouring stars. The rays of the different

spicules thus run along for some distance parallel to one another,

* The genus is iiaiiiecl in eomjilimcnt to M. llulton, Governor of tlie Farof

Islands; and tlio species is detlicaled to Dr. \V. B. Carpenter, V.P.K.S., witli

whom the autlior was associated in llie conduct of the expedition.
| A figure of

the .species is given at p. H'O of the presi-nt vohiinc of the 'Annals.']

Ann. d: Mcifj. X. Hist. Ser. 4. Vol. iv. 20
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—
and are held together by a layer of elastic sarcode, which invests

all the spicules and all their branches. Between the rays of the

spicules, over the whole surface, the sarcode forms an ultimate and

very delicate network, its meshes defining minute inhalant pores.

At the top of the sponge there is a large osculum, about 3" in

diameter, which terminates a cylindrical cavity, which passes down
vertically into the substance of the sponge to a depth of 5" 5'".

The walls of this oscular cavity are formed upon the same plan as

the external wall of the sponge ; and the stars, which are even more
conspicuous than those of the outer wall, are due to the same

arrangement of spicules of the same form. The ultimate sarcode

network is absent between the ra3'^s of the stars of the oscular surface.

The sponge-substance, which is about 2" in thickness between

the oscular and the outer walls, is formed of a loose vacuolated

arrangement of bands and rods of greyish consistent sarcode, con-

taining minute disseminated granules and groups of granules of

horny matter, and minute endoplasts.

Towards the outer wall of the sponge the sarcode trabeculse are

arranged more symmetrically, and at length they resolve themselves

into distinct columns, which abut against and support the centres

of the stars, leaving wide, open, anastomosing channels between

them. The sarcode of the outer wall, and that of the wall of the

oscular cavity, is loaded with minute spicules of two i)rinci])al forms

—

quinqueradiate spicules with one ray prolonged and feathered, and

minute amphidisci.

Over the lower third of the body of the sponge, fascicles of enor-

mously long delicate siliceous spicules pass out from the sarcode

columns of the sponge-body in which they originate, through the

outer wall, to be diffused to a distance of not less than half a metre

in the mud in which the sponge lives buried ; and round the osculum
and over the upper third of the sponge, sheaves of shorter and more
rigid spicules project, forming a kind of fringe.

The author referred all the sponges which were found inhabiting

the chalk-mud to the Order Porifera Vitrea, which he had defined

in the ' Annals and Magazine of Natural History ' for February
1868. This order is mainly characterized by the great variety and
complexity of form of the spicules, which may apparently, with

scarcely an exception, be referred to the sexradiate stellate type, a

form of spicule which does not appear to occur in any other order

of sponges. The genus Iloltenia is nearly .allied to Hxjaloncma,

and seems to resemble it in its mode of occurrence. Both genera

live imbedded in the soft upper layer of the chalk-nuul, in which

they are supported,

—

Iloltenia l)v a delicate maze of siliceous fibres,

which spread round it in all directions, increasing its surface without

materially increasing its weigliL

—

Ilyalonema by a more consistent

coil of spicules, which penetrates the mud vertically and anchors it-

self in a firmer layer.

It appeared to the author and to Dr. Carpenter, who had had

their attention specially directed to this point as bearing upon the

continuity and identity of some portions of the present calcareous
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deposits of the Atlantic with the Cretaceous formation, that the

vitreous sponges are more nearly allied to the Ventriculites of the

chalk than to any recent order of Porifera. They are inclined to

ascribe the absence of sihca in many Ventriculites, and the absence

of disseminated silica in the chalk generally, to some process, pro-

bably dialytic, subsequent to the deposit of the chalk, by which the

silica has been removed and aggregated in amorphous masses, the

chalk flints.

The Vitreous Sponges, along with the living Rhizopods and other

Protozoa which enter largely into the composition of the upper layer

of the chalk-mud, appear to be nourished by the absorption through
the external surface of their bodies of the assimilable organic matter

which exists in appreciable quantity in all sea-water, and which is

derived from the life and death of marine animals and plants, and, in

large quantity, from the water of tropical rivers. One principal

function of this vast sheet of the lowest type of animal life, which
probably extends over the whole of the warmer regions of the sea,

may be to diminish the loss of organic matter by gradual decomposi-

tion, and to aid in maintaining in the ocean the " balance of organic

nature."

" On Palceocoryne, a Genus of Tubularine Hydrozoa from the

Carboniferous Formation." By Dr. P. Martin Duncan, F.R.S.,

Sec. Geol. Soc, and H. M. Jenkins, Esq., F.G.S.

Palceocoryne is a new genus containing two species, and belongs to

a new family of the Tubularidse. The forms described were dis-

covered in the lower shales of the iVyrshire and Lanarkshire coal-

field ; and an examination of their structure determined them to be-

long to the Hydrozoa, and to be parasitic upon Fenestellse. The
genus has some characters in common with Bimeria (St. Wright),

and the polypary is hard and ornamented. The discovery of the

trophosome and probably part of the gonosome of a tubularine

Hydrozoon in the Palaeozoic strata brings the order into geological

relation with the doubtful Sertularian Graptolites of the Silurian

formation, and with the rare medusoids of the Solenhofen stone.

" On the Rhlzopodal Fauna of the Deep Sea." By William B.

Carpenter, M.D., V.P.R.S.

The author commences by referring to the knowledge of the

Rhizopodal fauna of the Deep Sea which has been gradually ac-

quired by the examination of specimens of the bottom brought up
by the sounding-apparatus ; and states that whilst this method
of investigation has made known the vast extent and diffusion of

Foraminiferal life at great dej)ths—especially in the case of Globi-

(jerina-mud, which has been proved to cover a large part of the bottom
of the North Atlantic Ocean— it has not added any new generic

types to those discoverable in comparatively shallow waters. With
the exception of a few forms, which, like Glubiyerina, find their most

20*
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:

—
congenial home, and attain their greatest development, at great

depths, the general rule has seemed to be that Foraminifera are pro-

gressively dwarfed in proportion to increase of depth, as tliey are

by a change from a warmer to a colder climate—those which are

brought up from great depths in the Equatorial region bearing a

much stronger resemblance to those of the colder temperate, or even

of the Arctic seas, than to the littoral forms of their own region.

The author then refers to the recent researches of Prof. Huxley
upon the indefinite protoplasmic expansion which he nRxnesBathi/fjius,

and which seems to extend itself over the ocean-bottom under great

varieties of depth and temperature, as among the most important of

the results obtained by the sounding-apparatus.

By the recent extension of dredging-operations, however, to depths

previously considered beyond their reach, very important additions

have been made to the Foraminiferal fauna of the Deep Sea.

Several new generic types have been discovered, and new and re-

markable varieties of types previously known have presented them-

selves. It is not a little curious that all the tiew types belong to

the Family Lituolida (consisting of Foraminifera which do not

form a calcareous shell, but construct a " test" by the agglutination

of sand-grains), which was first constituted as a distinct group in

the author's 'Introduction to the Study of the Foraminifera' (18G2).

The first set of specimens described seem referable to the genus

Proteonina of Prof. Williamson ; but the test, instead of being com-
posed (as in his specimens) of sand-grains, is constructed of sponge-

spicules, cemented together with great regularity, so as to form
tubes, which are either fusiform or cylindrical, being in the former

case usually more or less curved, and in the latter generally straight.

Of the genus Trochammina (Parker and Jones) many examples were
found of considerable size, resembling Nodosarians in their free

moniliform growth, but having their tests constructed of saud-grains

very firmly cemented together, with an intermixture of fragments of

sponge-spicules, which give a hispid character to the surface.—The
genus Rhabdammina of Prof. Sars is based on a species (the R. abys-

soruin) first obtained in his son's dredgings, of which the test is

very regularly triradiate, sometimes quadriradiate, and is composed
of sand-grains very regularly arranged, and firmly united by a ferru-

ginous cement. Not only was this type represented by numerous
specimens in the ' Lightning' dredgings, but another yet more con-

siderable collection was formed of irregularly radiating and branching

tubes, which are composed of an admixture of sand-grains and
sponge-spicules, united by ferruginous cement. These seem to

originate in a " ])rimordial chamber" of the same material, which
extends itself into a tube that afterwards branches indefinitely.

This tyj)e may be designated R. irreyiiiaris.—Of the i)rotean genus
Lituola (Lamarck) a large form was met with wliich bears a strong

resemblance to the L. Soldani of the Sienna Tertiaries. Its nearly

cylindrical test is composed of sand-grains very loosely aggregated

together, forming a thick wall ; and its cavitv is divided by si'pta

of the same material into a succession of chaiiibtTs, arranged in
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rectilineal series, each having a central orifice prolonged into a short

tube. The geinis Astrorhiza, instituted a few years ago by Dr. O.
Sandahl, was represented by a wide range of forms, referable to two
])rincipal types (the one an oblate spheroid, with irregidar radiating

prolongations, the other more resembling a stag's horn, with numerous
digitations), passing into one another by insensible gradations. The
composition of its thick arenaceous test is exactly the same as that

of the test of the Lituola found on the same bottom ; but its cavity

is undivided ; and there is no proper orifice, the pseudopodial exten-

sions having apparently found their way out between the sand-grains

that formed the termination of the radiating extensions or digita-

tions. The genus Saccammina (Sars) is characterized by a very re-

gular spherical test, built up of large angular sand-grains strongly

united by ferruginous cement, which are so arranged as to form a

wall-surface well smoothed off externally, whilst its interior is

roughened by their angular projections. The cavity is undivided,

and is furnished with a single orifice, which is surrounded by a

tubular prolongation of the test, giving to the whole the aspect of a

globular flask.

The family Miliolida, consisting of porcellanous-shelled Forami-

nifera, was represented at the depth of 530 fathoms by a Cornuspira

foliacea of extraordinary size, and at the depth of 650 fathoms by

a series of BUocuIvkb of dimensions not elsewhere seen except in

tropical or subtropical regions.

Of the family Globigerinida a considerable number of forms

presented themselves ; but, with the exception of the ordinary Globi-

gerina and Orhulina, these were not remarkable either for number
or size. The Globi(/erina-mud brought up in large masses by the

Dredge, exhibited the same composition as had been previously deter-

mined by the examination of Soundings ; but it included a large

amount of animal life of higher types, whilst it seemed everywhere

permeated by the protoplasmic Buthybius of Huxley, as described in

the author's " PreUminary Report." The Globiyerince vary enor-

mously in size ; and the author gives reason for the belief that this

variation is not altogether the result of growth, but that many small

as well as large individuals have (speaking generally) attained their

full dimensions. He describes the sarcodic body obtained by the

decalcification of the shell, and discusses the question whether (as

some suppose) Orbulina is the reproductive segment of Globiyerina,

as to which he inclines to a negative conclusion. He describes the

curious manner in which the shells of Globiyerince are worked-up

into cases for Tubicolar Annelids ; of which cases several different

types presented themselves, the Foraminifcral shells in some of them

being combined witli sponge-spicules. A remarkably fine specimen

of Textulana was met with alive, of which the porous shell was en-

cased by sand-grains ; this being laid oi)cn by section showed the

sarcodic body of an olive-greenish hue, corresponding with that of

the Lituolcc and Astrvrhizce also found alive. Several Kotaline

types presented themselves sjjaringly in the G/obiyeriiia-uiud ; these

are specially characteristic of the Cretaceous Formation.



290 Royal Society.

The family Lagenida was represented not merely by its smaller

forms, but also by a large and beautiful livinw Ci-istellaria, that

closely corresponds with one of the forms described by Fichtel and

Moll from the Siennese Tertiaries, whilst even exceeding it in dimen-

These results conclusively show that reduction in the size of

Foraminifera cannot be attributed to increase of pressure, since the

examples of Cornusjnra, Biloculina, and Cristellai-ia found at depths

exceeding 500 fathoms were far larger than any that are known to

exist in the shallower waters of the colder temperate zone. But as

these all occurred in the warin area, whose bottom-temperature in-

dicates a movement of water from the Equatorial towards the Polar

region, it is probable that their size is related to the temperature of

their habitat, which is found to be in like relation to the general

character of the fauna of which they formed part. On the other

hand, as we now know that the climate of the deepest parts of the

ocean- bottom, even in Equatorial regions, has often (if not uni-

versally) Arctic coldness, the dwarfing of the abyssal Foraminifera

of those regions is fully accounted for on the same principle.

Besides these examples of new or remarkable forms of Foramini-

fera, the * Lightning' dredgings yielded some peculiar bodies, the

examination of which would seem to throw light upon the obscure

question of the mode of reproduction in this group. One set of

these are cysts, of various shapes and sizes, composed of sand-grains

loosely aggregated (as in the tests of Lituola and Astrorhiza), which,

when broken open, are found to be filled with aggregations of mi-

nute yellow spherules, not enclosed in any distinct envelope. These
are supposed by the author to be reproductive ffeminules formed by
the segmentation of the sarcodic body of a Rhizopod, in the same
manner as " zoospores " are formed in Protophytes by the segmenta-

tion of their endochrome. Of such segmentation he formerly

described indications in the sarcodic body of Orbitolites ; and cor-

responding phenomena have been witnessed by Prof. Max Schulze.

But in another set of cysts, of similar materials but of firmer struc-

ture, bodies are found having all the characters of ova, with embryos

in various stages of development. In none of these, however, does

the embryo present characters sufficiently distinctive to enable its

nature to be determined ; and the hypothesis of the Foraminiferal

origin of these bodies chiefly rests upon the conformity in the struc-

ture of the wall of the cysts with that of the tests of Lituola and
Astrorhiza, and upon the imi)robability that such cysts should have

been constructed by animals of any higher type.
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llie Development and Cliange in the Form of the Horn of the Gmi
(Connochetes gnu). Ey Dr. J. E. Gkay, E.R.S.

Me. Edward Gerr.vrd, jun., has lately purchased the dead ])ody of

a half-gro-mi gnu which died shortly after it was imported.

This animal is most interesting as showing the very great change
that takes place in the fonn and direction of the core of the horns

and the horns themselves during the growth of the animal. The
verj- young animal is figured hj- me in the ' Knowsley Menagerie,'

but I am not aware that the half-grown animal has ever been de-

scribed or figured.

The horns in this state, instead of being bent down on the sides

of the front of the head, and flattened at the base, as in the adult,

are erect, cylindrical, conical, slightlj- curved, rather lyriform, some-

what like the horn of Damalis Innata, but less curved. The horns

are rather long, smooth, with a few indistinct rings near the base.

The cores of the horns are G inches long, conical, erect, like the

horns that cover them. The conical horn of this age forms the

conical elongated tip to the adult horn.

At a certain age, the core and horn must be gradually bent back-

wards at the base, and at length they are produced and spread out

laterally until, as in the adult animal, they are decumbent on the

sides of the head, with a flattened base, recurved upward in the

middle, and straight and conical at the end.

The horns on the skull of the half-grown, and especially of the

nearly adult animal are so unlike those of the adult, that, if they

had been received without the skin, it would be very excusable for

a naturalist to have regarded them as a distinct genus iiftermediate

between this genus and the lunated smooth-horned Damalis.

The cores of the horns of the j'oung animal are somewhat like

those of the skull of the adult Xylghau, but not angulated at the

base, and more erect. "When the horns are more developed and re-

curved, as they must be in the intermediate age between the young
and the adult form, they must be very unlike those of any known
genus of hoofed animals.

The skull of the gnu is peculiar for having the lateral Aving of the

basisphenoid extended into abroad pointed process in the back of the

orbit. This process is only very indistinctly seen in the figures of

the skull in the Catalogue oftheUngiilata Furcipcdain the Collection

of the British Museum, t. 15. f. 4, o^.

On the Development of Cj-jiris. By C. Clacs.

The earliest observations on the development of the Ostracoda are

due to M. Zenker. He found that at their Itirtli the Cytherides are

already provided with their two jtairs of antenna^ :in(l two pairs of

jaws, but that their abdomen is still but slightly developed and

bears only three little appendages in i)lace of the future limbs. In

18H5 M. Claus published some observations on the larvae of Ctqyris;
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and he now completes this subject by describing all the phases of

the development of two other species of that genns.

In contrast to the Cytherides, which present an advanced stage of

development at their first appearance, the young freshwater Ostra-

coda on quitting the egg only possess the three anterior pairs of

limbs, like the Nauplius of the Copepoda and Cirripedia. They are

distinguished, indeed, from these by the presence of a bivalve shell,

which protects them, and by the form of the limbs, of which the

first two pairs at least already present the general forms of the cor-

responding members in the adults. Nevertheless, from a morpho-
logical point of view, we may justly regard the young Cyprkles as

Nauplii, especially as the third pair of members in these little crea-

tures displays, both in form and function, peculiarities belonging to

that larval form. As in other Nauplii, in fact, the third pair of

limbs, corresponding to what will afterwards be the mandibles, do

not fulfil the function of jaws, but that of locomotive organs. They
arc triarticulate reptatory feet, the extremity of which terminates in

a strong bristle curved into a hook. In the older larvao of the Co-

pepoda the mandible buds as a masticatory process at the base of

this limb ; and so also the reptatory foot of the larvse of Gijpris pre-

sents at its base a crenulated apophysis, which, at the first change

of skin, bcomes converted into a mandible.

The larvae of Cypris pass through a great number of stages before

arriving at their ultimate form and at sexual maturity. M. Claus

enumerates nine of these phases, separated from each other by a

complete moult and by a change of the shell. The most striking

character of the second phase is the budding forth of the mandibles

above mentioned, accompanied by the metamorphosis of the loco-

motory foot of the preceding phase into a mandibular palpus. At
this same period appear the rudiments of the maxilloj and of the

first pair of final locomotory feet. The jaw-feet (maxillae of the

second pair) appear in the fourth phase, and consequently after the

first pair of feet, which, however, come after them in the order of

succession of the appendages. During the fifth phase, the jaw-feet

plaj' the part of locomotory feet, and terminate in a strong hooked

bristle. In all phases of development there exists a pair of strong

posterior terminal bristles. It is singular that the position and inser-

tion of this bristle is modified in the course of development. Originally

it is borne by the mandibular foot, then by the first foot-rudiment, then

by the jaw-foot, and then by the locomotory foot of the first pair.

The posterior pair of locomotory feet appear at the sixth phase. At
the seventh all the extremities have nearly acquired their definitive

form. This is the period at which the first rudiments of the gene-

rative organs make their appearance ; but the sexual differences are

not manifested until the eighth stage. The abdomen or postabdo-

mcn appears in the fifth phase, in a form exactly similar to that of

the rudiments of the limb. This is also the period when the hepatic

canals grow and descend into the shell.

—

Scliriftcn der Geselheli. zur

Bcford. der (jes. Nahirw. in Marlnmi, V>(\. ix. ]8()S, p. lol ; Bihl.

Univ. tome x'xxv. August 15, lS()i), jinll. Sei. pp. 311^-814.
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On the White-toothed Americ<in Beai'er.

liy Dr. J. E. Gray, F.R.S.

The British Museum lately received from Dr. 11. Brown tlirec

skulls of the Ameriean Beaver, which agree in nil particulars, and
cspeeiallj" in the form of the nasal Itones, with the usual Anieriean-

beavcr skulls; but they differ from them in having white cutting-

teeth, or with a more or less yellow tinge ; all other Anieiican
and Europeau beavers I have seen have dai'k red-bi-own cutting-

teeth. The variety may be catalogued as Castor canadensh leuco-

ffonta. I believe these skulls were procured on the north-west coast

of America ; but Dr. R. Brown did not state any special locality.

On the Occurrence of Beania mirabilis and Labrus mixtus at East-

bou)me, Sussex. By F. C. S. Hopee, F.L.S. &c.

To the Editors of the Annals and Mayazine of Natural Ilistonj.

Gextlemex,—The beauty and variety of animal and vegetable

life on the rock-bound shores of oiu* south-western and northern

coasts, where every pool abounds with zoophytes, sponges, and algae

in profusion, has long made them favourite huntiTig-grounds for

all who are interested in these branches of natural history. Many
of the small and rare species of zoophytes are only recorded ns oc-

curring either on the coasts of Devou or Cornwall, of which the marine

zoology has been so well worked up by the labour's of Couch, Gosse,

and the Rev. T. Hincks. or on the shores of Yorkshire or Xorthum-
bcrland, by Bean, Johnston, and others. The south and south-eastern

coasts, where chalky, argillaceous, or sandy strata occur, are less

favourable to the growth of these productions, and, as a necessary

consequence, have not received the same amount of attention. At
the same time I have little doubt that a careful search would be

rewarded by the discovery of many species at present only knoMTi

as inhabitants of more favoured localities. As an instance of this,

I have to record the occurrence on the shore at Eastbourne of one

of the rarest of the Polyzoa noticed by Dr. Johnston, the Beania

mirahllis, which appears hitherto only to have been found at

Scarborough (by ilr. Bean, its discoverer), at Peterhead, on our

northern coasts, where it is said to be very rare, and at several

localities in Devon and Cornwall, where, according to the Rev. T.

Hincks's ' Catalogue of South-Devon and CornLsh Zoophytes.' it is

more abundant. The specimen I met with was growing at the base

of a mass of Flusfra foliacea thrown up on the shore by the late

heavy gales ; and, as Dr. Lands])orough observes, the species "is so

insignificant when seen by the naked eye. that it would easily be

passed over as undeserving of regard." The specimen I have is

i)arely one-fourth of an incli in length, with about <'ight of the pe-

culiar calycles attached standing up erect from the radicles, which

ramify over the lower part of the F/ustra. From its occurrence on

this zoophyte, it W(mld appear to be from deep water rather thuTi

from the immediate vicinity of the shore, and probably, by dredging,

might be procured in a living state.

Aim. lO Mo(j. N. Hist. kScr. 4. Vol. iv. 21
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I also wish to islacc on record the capture, this slimmer, of two
specimens (male and female) of the Striped or Cook Wrasse (Lahrus

mia'tus of Yarrell), which, from what I hear from the fishermen, is

very larely met with on this coast, though mentioned as an occa-

sional visitor by Mrs. Merrifield in her ' Natural History of Brighton.'

According to Couch, it is not uncommon on the Cornish coast, but

appears to be rarely met with elsewhere. Both specimens were taken

about the same spot, on a shoal about five miles off Eastbourne, the

fii'st in a lobster-pot, the other by a line. Of the male I have only

seen the dried skin ; but the female was brought to me soon after it

Avas caught, and it has been preserved in glycerine, but has lost the

brilliancy of colouring Avhich makes it so resemble the wonderful

productions of tropical seas in the intensity of the deep-blue stripes

bordered by the brilliant orange and yellow tints that cover the

mass of the bodj'. Your obedient Servant,

F. C. S. Roper.

O71 the Origin and Increase of Bacteria. By Dr. A. Polotebnow.

The author's investigations, made in Prof. Wiesner's laboratory,

at the Polytechnic Institute of Vienna, have led him to the following

results :

—

1. That a perfect genetic connexion exists between Bacterium,
Vibrio, and Spirillum, and that these present no other differences

but those of size and direction.

2. None of the Vibriones ( Vibrio, Bacterium, and Sinrillimi) are

independent organisms, but only derivatives (delicate mycelia) from
the spores of fungi, especially those of Penicillium glaucum.

3. The development of the Vibriones from the spores of Penicil-

lium may be best followed when the spores are exposed to the action

of a high temperature (140°-212°F.).

4. The notion that Vibriones are developed in the filaments of

mycelium from the granules occurring in the cells proves to be quite

erroneous, as also that of the conversion of Vibriones into other

higher forms (yeast &c.).

—

Anzeiyer cler Jc. 7c. Akacl. der Wiss. in

men, April 29, 18G9, pp. 87-88.

Experiments to show that the Fins of Fishes are liegeneratecl only

tvhen their Basal Portion at least is left. By M. J. M. Philipeaux.

The author's experiments on the regeneration of the spleen of the

mammalia and the limbs of the newts and axolotl have been ex-
tended by him to the fins of fishes.

He cut off the left ventral fin of some gudgeons at the level of

the abdominal surface. The fishes were then jdaced in a basin imder
favourable conditions, and in eight months the fins were completely

reproduced.

In a second series of experiments upon the same species the author
entirely extirpated the right ventral fin, including all the small

bones whi(!h support it; the fishes liaving been j)ut into the basin,

some of them died from the efi'ects of the o))eration, wliilst those

which survived showed a perfect cicatrix eight montlis after the
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operation, hut no indication of the regeneration of the lin ]Jroussenet came to the name conclusion
; and the author considers t at ^

at l.^t H ",
'' '"""'' ^"^'- '''''' "'^'^^^ '^ vortehrate aSm Jat least, that wIkmi an organ is entirely removed, it can never

pp ^^"l.^^'^-^^'^'^
ii--l-^, March 15, 1809, tome Ix^"

Descnptions of two new Species of Uymenoptem from the
Ar;/entine Republic. By J. C. Puls.

Melipona mohsta.
Black shining, entirely covered with white hairs Antemue blackwith their extremty and the lower part of the first jtn wit h'Ilead black, shining, covered with white hairs. ThoralhhS^shming, the hairs white; prothorax bordered by a yello vSh-white'hne; mesohorax having a similar line above he user on of towings

;
metathorax having a point of the same colour on oTchsid^6 u^c7/«»^ mfenorly bordered by a line of the same colour. Mdlmenblack, shmmg, covered with white hairs. Leys black ; tarsi brown

Z> S ; ;"r '

'""'"^ r"r ("^^^^'^^- I--gth 4 millimc'relHab. San Luis, in woods of small trees. It is very troublesomelike the flies. December (Strobel).
^ tiouuicsomc

Odynerus albocinctm.
Black, thorax very villose; abdomen velvety, sliininL- first sei>

l"S rrth thff''""t' f'^'V
-t-- -d naa^diE ref^

i'mSfi^res. ''"'" ''"='• ^^^^'^ ' miUimetres; expanse'

? .
Clypeus pyriform, with a strong emargination, forming- two triangular teeth, punctured. Antennce entirely ?ed ; ma^dibks nairandabrum red. Head and thom.v covered with long c^osfhairs mot^

lon^^r h^t; firlt'^'"^'^

^^ack, velvety, shiSig::pr'::S.;i^tt1:longer nairs the first segment bordered by a thin yellowish-whifo

with the extremity violet; scale black. Leys red, with all theleniora black, except on their anterior part.
Ihis IS the only species that might be confounded with OdunerusAnt^u^a, bauss. (in Gay s ' Cliili '), as having the first segment of heabdomen yellowish white; but it differs thtrefrom by its black cvpeus, scales, and femora. ^ ^^^

Hah. Near a spring, Portezuelo de Bonilla, in the Sierra de Us-pdla a, m the province of Mendoza. January {StrobeI)"-^lu!deUaSoaeta Italunuc dr Sd. Nat. vol. xi. pp. 257 I 258, Oct!>ber ] 808!

Habits of the Medusce. By Dr. J. E. Gray.
Mr. M'Andrew informs me that he often saw the Sea-ieUies ( Me-dusa cequorea, Forskal, Fauna ^Egyptiaca, n. 28. t. '42) UhTon th.backs at the bottom of the beautiful clear water of thriLdv/
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side of the boat into the sea. When disturbed, the medusaj swam
about, like other medusae, with their tentacles below.

Two specimens of this species that Mr. M'Aiidrew brought home,

preserved in spirits, have retained their shape, and are thicker and
much firmer than the commoner species of Medusae.

I am not aware that the habit of Ij^ing on the back and expand-

ing the tentacles under water has beeii observed or recorded before.

On the Reproduction of Pholcus phalangioides, Walcl\

By Dr. Paolo Bonizzi.

The author placed a female of this species in a glass vessel ; it im-

mediately formed a web in the upper part of the vase, and the fol-

lowing day deposited its eggs. These were of a dirty white colour

with a rosy tinge ; their diameter was about 1 millim. There were
more than twenty of them, and, as usual, they were not enclosed in

a cocoon, but adhered to each other by the stickiness of their sur-

face, and formed a somewhat spherical or ovoid mass. The female

carries the eggs suspended from the claws of the mandibles (cheli-

cera), and will not quit them even in the greatest peril.

On a fly being introduced into the vessel, the female quitted the

eggs, which remained suspended by a thread attached to those of

the web. The author obsei'ved that the second and third pairs of

feet are employed by the animal to secure its prey, and to hold it

in a convenient position for sucking oixt its juices; the fourth pair

is employed to involve the prey rapidly in a thread.

Towards the end of the time of incubation of the eggs, the spider

rotated the mass of eggs upon the suspending thread by means of

the second and third pairs of feet, and appeared to endeavour to break

their shells, touching each of them in turn with the mandibles. The
morning after this observation was made, some of the young were

hatched, but still remained adhering to the mass of ova ; in a few hours

they were found scattered over the web, and the empty shells had

fallen to the bottom of the vessel. The mother stood near the young,

below the space occupied by them ; and this the author has also ob-

served in free individuals. When some flies were introduced into the

vase, the mother imprisoned them in the usual manner, when the more

robust of the young animals ran to suck the insects thus prepared for

them. The time of incubation of these ova was nineteen days ; but

in other cases the author observed it to occupy only seventeen daj's.

The author describes the nuptials of this species. He introduced

a male (which is much smaller than the female) into the glass with

the above-mentioned female ; the two animals remained immovable

for some time, and then the male approached the female very cau-

tiously. The male continued uneasy for a long time b(^fore uniting

with the female, and from time to time he trembled considerably.

The copulation lasted about an hour and a half; and during this

time the animals appeared to be almost insensible to sliglit shocks

given to the vessel. At the conclusion of the copulation, the male

rapidly quitted the ftsmale, and took u]> his position as far as pos-

sible from her, at the bottom of the vessel.

—

Aiirmario dclla Soc. dei

Nattiral. in Modena, anno iii. pp. 179-181.
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XXX.Yl.~On the Coleoptera of St. Helena.
By T. Vernon Wollaston, M.A., F.L.S.

It is now eight years since I gave an enumeration, in tlie
Journal ot Entomology,' of fourteen species of Coleoptera

loin 1.
''\ ^f"" Jetected at St. Helena, on the 21st of July

1^60, by the late Mr. Bewicke, during a few hours' collectino-m that island {en passant from the Cape of Good Hope tS
Madeira) Since then, our knowledge of the fauna has been
considerably increased, mainly through the exertions of J. C.
Melliss, Esq., a gentleman who is resident on the spot, and
wlio continues to take a lively interest in the various branches
ot natural science; and although, clearly, veri/ much remains
yet to be done, two successive consignments Avhich he has
entrusted to me of the beetles which from time to time have
rewarded his researches enable me now to venture on some-
thing like a systematic, though short, catalogue (destined, I
hope, hereafter, to be greatly increased) of the St.-Helena
l^oleoptera.

That a special interest should attach to the productions of
any island which is unusually remote, I need scarcely state •

and when we recollect that St. Helena is about 1200 miles
from the nearest point of the African continent, we shall at
once acknowledge that, for the geographical naturalist, a more
isolated field could hardlv perhaps be found. The manifest
deterioration of the island, in a scientific point of view, durin.'
the last 300 years, is a subject on which I need not dilate"^
tor the pnmeval forests which are said to have more or less
clothed It at its discovery have succumbed beneath the ruth-
less hand of '' civilization,"—a few detached patches alone re-
maining, on the extreme summit and more inaccessible slopes
to harbour what is left of that noble tauna the fragments of
which are so eccentric that one cannot but suspect the nwmdam
Ann. cO Mag. X. Hist. Ser. 4. Vol. iv, 22
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occurrence of many intermediate links (now, in all probability,

long exterminated) which must, as it were, have " articulated

them on " to the recognized types with which we are familiar.

Of course in an island of this kind, which has become intensely

cultivated since the period of its colonization, we naturally

should not expect to meet with many traces of its primeval

species ;
for the gradual rooting-out of the native vegetation,

and the introduction, year after year, of more " useful" plants

(chiefly from European latitudes, but in the present instance,

perhaps, partly from the Cape of Good Hope), accompanied by
their inevitable train of insect parasites, would so far alter the

entire country as to destroy the apparent peculiarity of its

productions, and give a mixed character to its fauna and flora

to which aboriginally it had no kind of claim. Happily, how-
ever, in cases like this, Avhen the species are brought fairly

together, it is usually not difficult for a practised eye to sepa-

rate in a general loay the species which are strictly endemic from

those which have subsequently been introduced and become
naturalized ; and thus it is that out of the seventy-four which

are enumerated in the following catalogue, there are only thir-

teen concerning which I have (in that particular respect) much
doubt. Indeed what we may term the " w/^ra-indigenous

"

species speak at once, and unmistakeably, for themselves

;

and in like manner as regards those which are more or less

cosmopolitan, or which have found their way, through human
agencies, into nearly every countiy which has the slightest

intercommunication with the civilized world, there can be no

question. These manifest importations last mentioned, which,

however, figure so largely in the St.-Helena list, have no

real bearing on the true fauna of any single region beyond

those whence they were originally disseminated, and for the

most part owe their presence in local catalogues merely to the

amount of research which may happen to have been made in

the houses, stores, gardens, and merchandise around the va-

rious ports and towns. Yet, on the other hand, they cannot

be omitted or ignored ; for some of them may have taken so

firm a hold on the newly acquired area as to occupy a promi-

nent place amongst its primeval organisms, and even perhaps

to have aided indirectly in their very extermination. This

latter contingency, however, seems to me to represent the ex-

ception ratlier than the rule ; for I liave myself generally ob-

served that the species which arc manifestly imported linger

almost exclusively about the " inliabited regions," and seldom

attacli themselves to those wliich arc emphatically wild and

uncultivated—and even if in a few instances they should do so,

that their modus vivendi is totally different from that of the
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veritable autochthones of the soil. To these unquestionahly
established forms I have, in tlie subjoined list, placed (as an
aid to the e^'c) an asterisk (*).

Bearing m mind, therefore, the above considerations, I may
add that out of the seventy-four species enumerated in the
present paper, only thirty-five (or less than half) appear to be
wimistakahhf indigenous, whilst the evidently imported ones
(species -which through human agencies have become widely
disseminated over more or less of the civilized world) amount
to about twenty-six, leaving a residuum of thirteen which I
should perhaps characterize as " doubtful," but the majority
of which nevertheless have in allprohaUlity been naturalized.
The thirty-iive which seem to be as it were the actual auto-
chthones of the soil, or which there is no reason to suspect have
been derived from any other countiy, are the followino- :—

Haplotliorax Burchellii.

Calosonia haligena. I an vore.

Helena?.
f distinctcp P

Bembidium Mellissii.

Adoretus versutus.

Pentarthrum subc£ecum.
Nesiotes squamosus.

asperatus.

Trachypliloeosoma setosum.
Sciobius subnodosus.
Ileteronychus arator.

Mellis.siu3 eudoxus.
adumbratus.

Ileteroderes puncticollis.

Microxylobius Westwoodii.
vestitiis.

lacertosus.

lucifugus.

Microxylobius terebrans.
obliteratus.

debilia.

Chevrolatii.

conicollis.

monilicornis.

Notioxenus Bewickii.
rufopictus.

dimidiatus.

alutaceus.

Ilomwodera rotundipeiiuis.

alutaccicollis.

pygmnea.
Longitai'sus Helenje.
Cydonia lunata.

Opatrum liadroides.

Mnrdella Mellissiana.

whilst the twenty-six which clearly have followed in the track
of civilization and commerce are these :

—

Laemophloeus pusillus.

Cryptophagus affinis.

Mycetfea birta.

Typhfea fumata.
Dermestes cadaverinus.

vulpinus.

Attagenus gloriosre.

Apbodius lividus.

Corynetes rufipea.

Gibhium scotias.

Anobium velatiim.

paniceum.
striatum.

Anobium confertum.
Rliizoportha bifoveolata,

pusilla.

Ilylurgus ligniperda.
Sitophilu.9 or^•zp.

Oliorhynchus sulcatup.

Arajoperus fasciculatiis.

Alpbitobiu3 diaperiuus.
piceus.

Gnatnoconis cornutus.
Tribolium feiTuginoum.
Tenebrio oljscurus.

Creopbilus maxillosus.

This leaves the following thirteen, alroadv alluded to as
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" doubtful," the majority of which, however, have most likely

been, through various causes, naturalized :

—

Pristonyclms complauatus. Stenoscelis liylastoides.

Dactylosteriium abdomiuale. Bruchus rufobrunueus.

Spliajridium dytiscoides. advena.

Cryptamorplia musse. Aspidomorpha miliaris.

Tribalus 4-striatus. Epilacbna chrysonielina.

Saprinus lautus. Zopliobas concolor.

Tomicus femulus.

If it be permissible, from material so limited as that which
has hitherto been amassed, to build up a rough estimate of the

true Coleopterous population of St. Helena, it is clear that the

twenty-six " cosmopolitan " species, which have manifestly

followed in the wake of mere commerce and civilization, must
be altogether set aside ; and in that case, giving the thirteen

more or less equivocal ones the advantage of the doubt, we
should have forty-eight to represent the aboriginal (and evi-

dently much reduced) fauna of this remote deteriorated island.

When commenting, in 1861, on even the fourteen species

which had been collected by Mr. Bewicke, I called attention

to the extraordinary fact that not only did the weevils number
nearly two-thirds of the entire batch, but were likewise

all of them endemic^ both as regards sj^ecies and genus !

whilst certainly three, if not indeed more, out of the remaining

six (belonging to other families) possess a wide geographical

range. This led me to remark that the Curculionidai would,

in all probability, be found to play a most important part in

the Coleopterous fauna of St. Helena ; and I then expressed

my belief, from the mere diversity of configuration presented

by the five species of Microxylohius which had been brought

to light, that the members of that abnormal little group would
almost certainly be ascertained to be locally abundant, and,
" since the same might be urged with no less force for that

extraordinary genus Notioxoius,^^ that there was " every reason

to suspect that the Rhynchophora of this mountain-island are,

in pro})ortion to its size, both numerous and eccentric."

I have thought it worth while to allude to these casual ob-

servations of my own, because they have been so strictly and

literally verified. Not only have Microxylohius and Notioxenus

been augmented by newly discovered exponents, but every-

thing tends to prove that they are immeasurably the most

significant of the island forms : indeed an undescribed and

closely related genus has been detected alongside tlie latter, as

though still further to enhance the local importance of that

particular Anthribideous type. Scarcely less characteristic,

however, than even these tlirce, are, j)erliaps, the obscure Cur-
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cullonideous groups iVes/ofe* and Trachjjyhloeosoma • and, if in-
deed It be truly aboriginal (and there is no reason for suspect-
ing the contrary), tliat curious little blind Cossonid, the Pent-
arthrum sitbca'cum, may be added to the number, in which
case the IthyncJioj^hora alone would monojiolize no less than
SIX of the most anomalous endemic genera ! Indeed the only
other manifestly indigenous forms which I should define as
par excellence " abnormal " are Ilaplotlwrax of the Carabidfe,
and perhaps Mellisstus of the Lamelliconis, neither of which,
however, are so eccentric in their structure as the six Rhyn-
chophorous ones to which I have just alluded.

^pari, however, from their singularity of type, it may be
useful, in order to illustrate the mere numerical preponderance
ot the weevils (as regards both species and genus) in the
bt.-Helena catalogue, to distribute the forty-eight members of
the tamia (to which I have already called attention) under the
twelve great sections into which the Coleoptera are usually
supposed to arrange themselves. I am well aware that the
paucity of the list itself, and perhaps likewise the totally un-
explored state of the pools and streams, may be sufficient to
account for many an apparent anomaly—such as, for instance,
tiie coniplete absence of the water-beetles and Brache^tra

;but still, after making every allowance for the manifest im-
perlection of the material, the broad fact does undoubtedly
remain that the researches of Messrs. Melliss, Bewicke, and
others (and that, too, whilst by no means neglecting the mi-
nuter groups) have brought to light more representatives of
the UhynchojjJiora than of all the other departments combined
And that this IS truly the case, a glance at the following table
will sufBce to show :

—

Rhyncliophora 26
Cordylocerata (i. e. Lamellicorns <fec.) 6
Geodephaga 5
Hoteroinera 3
Philhydrida 2
Phytophaga 2
Pseudotrimcra 2
Nccrophaga

\

Priocerata
1

Hydradephaga
Erachelytra

Eucerata

48*

+1,* ^f ^f
scarcely necessary to consider what would be tbo result were

tJiewholo seventy-four species whicii are enumerated in the present list
distributed under these twelve primarv departments, because (as aheadv
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It will be seen, on reference, that the seventy-four species

of the subjoined list distribute themselves under twenty-eight

families and no less than iifty genera. Of these seventy-four

species I have been compelled to treat about forty as if

they had not been detected in any other country, though it is

probable that some five or six of them (as, for instance, the

Histeridce, the Anohium confertum, and the Bruclii) will be
found eventually to have been already described. The seven
genera which would appear to be peculiar to the island are

Haplothorax (of the Carabidee), Mellissius (of the Dynastid^),
Microxylobius, Nesiotes, and TrachypJiloeosoma (of the Curcu-
lionidaj), vaifS. Notioxenus and Homoeodera (of the Anthribidas)

,

three of which [Mellissms^ Tracliypliloeosoma^ and Homoeodera)
have been enunciated for the first time in this memoir. The
species which in the present paper I have described as new are

the twenty-five following :

—

Bembidium Mellissii. Nesiotes asperatus.

Tribalus 4-striatus. Trachyphloeosoma setosum.
Saprinus lautus. Sciobius subnodosus.
Mellissius eudoxus. Notioxenus dimidiatus.

adumbratus, alutaceus.

Ileteroderes piincticoUis, Homoeodera rotiindipennia.

Anobium coufertum. alutaceicollis.

Tomicus semulus. pygmaea.
Microxylobius vestitus. Bruchus rufobrunneiis.

obliteratus. advena.
debilis. Zophobas concolor.

monilicornis. Mordella Mellissiana.

Pentarthriim siibcaeciim.

If we exclude from consideration the twenty-six species

(above alluded to) which have unquestionably been brought

into the island through the medium of commerce, and which
enter into the fauna of nearly every civilized country, I need
scarcely add that the St.-Helena list, as hitherto made known,
possesses nothing whatever in common with those of the three

sub-African archipelagos which lie further to the north

—

though the great development of the Curculionideous sub-

family Cossom'des is a remarkable fact which is more or less

conspicuous throughout the whole of them.

stated) the twenty-six which have matiifedly been introduced (and most
of them, perhaps, quite recently) can have no real connexion with the

true fauna of the island ; nevertheless, even were we to do so, the ;?os(V/ow of

the lihynchophora as the most extensive of the various groups (although

its relative proportion to them would be lowered) would remain tho

same. "Whilst in the former case, however, it numbers twenty-six, and
the remaining sections (combined) twenty-two, in this instance it would
contain thirty, and the other eleven divisions forty-four.
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Fam. 1. Carabidae,

Genus 1. Haplothorax.
Waterhousc, Trans. Ent. Soc. Lond. iii. 207 [script. Aplo-

thorax] (1841).

1. Haplothorax Burchellii.

Aplothorax Burchellii, Waterh., he. cit. pi, 12. f. 1 (1841).

A truly indigenous and noble Carabid, whicli appears, how-
ever, to be botli local and extremely scarce. Although re-
ceived many years ago from St. Helena, where it was first
detected by the African traveller Dr. Burchell, the only ex-
amples of It which I have myself seen have been captured by
Mr. Melliss. ''

Genus 2. Calosoma.

Weber, Obs. Ent. 20 (1801).

2. Calosoma haligena.

C. siipra aut obscure aneum aut fere (vel etiam omnino) nigrum
subopacum; capitc irregulariter punctato

; prothorace parvo,
transverso-subcordato, antice ad latcra valde rotundato, an-uUs
posticis retrorsum productis sed obtusis, densissime ruguloso-
punctato, utnnque intra angulos posticos late et profuude im-
presso; elytns grosse crenato-striatis, interstitiis jequaUter ele-
vatis ac trausversim imbricato-rugatis, punctis magnis plus minus
aenescentibus vel cuprescentibus in triplici serie notatis ; antennis
pedibusque nigris aut piceo-nigris.

Mas, plerumque vix minor, pedibus sensim crassioribus, tibiis poste-
rionbus (prajsertim intermediis) conspicue curvatis, tarsis anticis
valde dilatatis.

F(£m., plerumquo vix major, pedibus sensim graciHoxibus, tibiis in-
termodus vix cur\-atis, posticis fere rectis, tarsis anticis sim-
plicibus.

Long. Corp. lin. 9-11.

Calosoma haligena, "Woll., Journ. of Ent. i. 208 (18G1).

Of this fine Calosoma a single example was captured at St
Helena (in July 1860) by the late Mr. Bewicke, and several
more have since been communicated by Mr. Melliss. It seems
to belong to the same type as the African species sene-
galense and rugosum, from the former of whicli it is never-
theless abundantly distinct. From the latter it differs {inter
alia) m being more depressed, and in havinir its coppery
punctm-es smaller, in its prothorax being more \leeply ru-ose
before and behind, and in its legs being less robust. A? re-
gards colour, it appears to be cither dull brassy or nearly (if
not indeed altogether) black

; and its males have their four
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posterior tibiae (particularly, however, the intermediate pair)

conspicuously curved, whilst in the opposite sex the hinder

ones are nearly (if not quite) straight, and even the middle
pair but verT/ slightly bent inwards. Whether the G. Helence

of Hope was established on an unusually small and dark in-

dividual of this species I cannot feel quite positive ; but as

the published description of it does not by any means tally

with the G. Imligena^ I am compelled (in the absence of evi-

dence wliich is positive) to retain the two as distinct. If, how-
ever, they should prove ultimately to be conspecific, I need
scarcely add that the name of Helence (as the prior one) will

of course have to be adopted.

3. Calosoma Helence.

C. " atrum ; elytrorum margine seneo ; antennis basi piceis, pedi-

busque iiigris. Long. lin. 8; lat, Hn. 3|.
" Habitat in ins. Sanctae Helense. In Mus. Dom. Darwin.
" Atrum ; elytris striatis margine seneo, punctisque excavatis triplici

serie dispositis. Antennae 4 primis articulis piceis, reliquis fusco-

pubescentibiis. Corpus supra et infra nigrum. Thorax transverse

ovatus, marginatus. Elytra striata, subrugosa ; marginibus ex-

ternis subvirescentibus, piinctisqne excavatis tripHci serie ordi-

natis. Pedes nigri, tibiis intermediis incurvis." [Ex Hoj^e.']

Calosoma Helence, Hope, Trans. Ent. Soc. Lond. ii. 130 (1838).

Although perhaps it is scarcely likely that so small an
island as St. Helena should possess two species of Galosoma,

nevertheless, since the above description (which I have trans-

cribed verbatwi from Mr. Hope's paper) does not by any
means agree with that of the G. haligena, I can scarcely take

upon myself to regard the G. Helence as identical with the

latter, and I have therefore (until at any rate further evidence

shall settle the question) cited it as distinct. Judging from

the published diagnosis, the G. Helence would appear to be

smaller than the haUgena ; and it is stated to be deep black,

though there is of course a possibility that the more hrassy

form did not happen to be included amongst the individuals

which were examined by Mr. Hope. In the G. Helence, the

elytra, too, are defined as merely " striata, subrugosa ;

"

whereas those of the haligena are deeply crenate-striate and
have their interstices transversely imbricated in a most coarse

and conspicuous manner ; and the intermediate tibite only of

Mr. Hope's species are said to be curved, whereas in the G.

haligena the four hinder ones of the male sex are powerfully

arcuate. Still, it is of course possible that the G. Helencemay
have been defined from an unusually small and dark example

of what I subsequently enunciated under the trivial name of
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haligena ; and if tliat should prove eventually to liave been
the case, tlie title ])roposcd for the species by Mr. Hope will

have to be retained.

Genus 3. Pristonychus.

Dejean, Spec, des Col. iii. 43 (1828).

4. Pristonychxis compla7iatus.

rnstont/ckus complanatus, Doj., loc. cit. 58 (1828).
a'latu^, WoU., Ins. Mad. 27 (1854).
complanatus, Id., Col. Atl. 27 (1865).

Lcemosthenes complanatus, Harold, Cat. Col. 356 (1868).

An insect of a widely acquired geographical range, particu-

larly, however, in Mediterranean latitudes—occurring in Portu-

gal, Spain, the south of France, Italy, Sardinia, Sicily, Egypt,
Barbary, &c. It is abundant also in the Azores, Madeiras,

and Canaries, and has been reported even from Chili. At St.

Helena it has been met with both by Mr. Melliss and the late

Mr. Bewieke ; and I have seen examples of it from the same
island in the collection of Mr. A. Fry.

Genus 4. Bembidium.

Latreille, Hist. Nat. viii. 221 (1804).

(Subgenus Notaphus, Dej.)

5. Bembidium Mellissii, n. sp.

B. oblongum, subopacum, alutaceum ; capite prothoraceque subaeneo

nigro-%'iridibus, hoc brevi subcordato, utrinque intra angulos pos-

ticos profunde imprcsso (irapressionibus extus striola termiuatis)

;

elytris depressiusculis, profunde striato-punctatis (striis postice

cvanescentibus), lurido-testacois sed fasciis maculisve disjimctis

nigrescentibus oniatis ; antennis pedibusqne piceo-testaceis, illis

versus apicem horumque femoribus paulo obscurioribus.

Mas, tarsorum auticorura art" basilari valde dilatato.

Long. Corp. lin. 2.

Two examples only of this beautiful Bcmhidiinn (which be-

longs to the same group as the Em-opean B. varium and jfam-

midatum) were taken by ]\Ir. ]\Ielliss; but I have no note as to

the precise locality. It is well distinguished by its dull brassy-

green head and prothorax, and lurid-testaceous elytra—the

latter of which are ornamented with a number of darker tascias

and cloudy patches, forming (on each elytron) a large sub-

apical blotch, a postmedial zigzag (or deeply dentate) fascia,

and two squarish antemedial spots placed in an oblique direc-

tion (from the shoulder) on the fore disk. The elytral stria3
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are coarsely and closely punctured, or crenate, and there are

two' large punctiform impressions on the third interval from

the suture.

Fam. 2. Sphseridiadae.

Genus 5. Dactylosternum.

Wollaston, Ins. Mad. 99 (1854).

6. Dactylosternum abdominale.

Sphceridium ahdominale, Fab., Ent, Syst. i. 79 (1792).

Dactylosternum Roussetii, Woll., Ins. Mad. 99, tab. iii. f. 1 (1854).

abdominale, Id., Col. Atl. 80 (1865).

, Id., Col. Hesp. 48 (1867).

Several specimens of this widely spread insect were taken

in St. Helena by Mr. Melliss, and there can be no doubt that

the species has become naturalized in the island through

human agencies. Although found more particularly in ]\Iedi-

terranean latitudes, it has acquired an extended geographical

range—occurring in the Azorean, Madeiran, Canarian, and

Cape Verde archipelagos, and being reported even from Mada-

gascar, Bourbon, and the East Indies.

Genus 6. Sph^ridium.

Fabricius, Syst. Ent. 66 (1775).

7. Sphceridium dytiscoides.

S. " fermgineum, elytris atris. Habitat in ins. St. Helense. Mus.

Dom. Banks. Statura et magnitude S. scarabceoides ; totum gla-

bram, nitidum. Autennse rufoe, perfohatse. Caput, thorax,

pectus, abdomen rufa ; elytra atra, glabra." [Ex Fab7-icio.']

Sphceridium dytiscoides, Fab., Syst. Ent. 67 (1775).

, Oliv., Ent. 2. 15, tab. 2. f. 10 (1790).

^ Fab., Ent. Syst. i. 79 (1792).

, Id., Syst. Eleu. i. 94 (1801).

I have no means of determining what this insect (the dia-

gnosis of which I have copied verbatim from the ' Systema En-
tomologise

'
) really is ; but, judging from the rough figm-e of it

which is given by Olivier, it would appear to me to be either

a true (though possibly small) Splwridmm or else an unusu-

ally large Cercyon^ or (still more probably perhaps) a Cyclo-

notum—with the head and prothorax rufo-ferruginous and the

elytra black. Nevertheless, as it was described by Fabricius

from a specimen (or specimens) in the cabinet of Sir Joseph

Banks, which had been obtained at St. Helena, I have no

choice but to include it in the present enumeration ; and I can

only hope that some future collector in the island may again
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bring the species to light, and so enable us to decide positively

what it is.

Fam. 3. Cucujida.

Genus 7. L.emopiilceus.

(Dejean) Erichs., Nat. der Ins. Deutsch. iii. 315 (1845).

8. Lcemopkloeus pusillus'^.

Cuci/Jus juimdus, Oliv. [nee Kugel. 1791], Ent. iv. bis, 8, 9 (1795).
pu^ilhis, Scbon., Syn. Ins. iii. 65 (1817).

LamopJdonis pusillus, WoU., Col. Atl. 132 (1865).

Of the little L. jmsiUus—an insect so liable to transmission,

along with grain and other articles of commerce, throughout

the civilized world—a single example is now before me which
was taken by Mr. Melliss at St. Helena ; but, having clearly

no connexion with the real fauna of the island, it is of little

geographical importance. The species has, in like manner,
established itself in the Madeiran and Canarian groups.

Genus 8. Cryptamorpha.

Wollaston, Ins. Mad. 156 (1854).

9. Cryjotamorpha musce.

Cryi)tamorpha musce, Woll., he. cit 157, tab. iv. f. 1 (1854).

, Id., Cat. Mad. Col. 51 (1857).

, Id., Col. Atl. 133 (1805).

A single example of this prettily marked insect—which in

Madeira occurs bcneatli the loose outer fibre of Banana stems

in and around Funchal—has been taken at St. Helena by Mr.

Melliss. I liave no note as to its exact place of capture ; but

if (as in Madeira) it is attached to the Bananas, in all proba-

bility the species has been introduced into the island.

Fam. 4. Cryptophagidae.

Genus 9. Cryptopiiagus.

Ilerbst, Kaf. iv. 172 (1792).

10. Cryptophagus aff.nis *.

Cniptophagus afftnis, Stiirra, Deutscbl. Fna. xvi. 79 (1845).—'

, Ericb., Nat. der Ins. Deutscbl. iii. 300 (1B40),

, WoU., Col. Atl. 137 (1805).

A common European Cryptophagus whicli—like Lcemo-

pkloeus pusillus^ Mycetcra hirfOj and others—must ck-arly

have been imported into tlic island from more northern lati-
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tucles ; and therefore, even if fairly established (as is the case

with it in the Azorean, Madeiran, and Canarian groups), it

can of course have no connexion whatever with the original

fauna of St. Helena. A single specimen of it, which I have
examined with great care, has been captured (in all probability

in some house or granary) by Mr. Melliss.

Fam. 5. Mycetophagidae.

Genus 10. Mycet^a.

(Kirby) Steph., 111. Brit. Ent. iii. 80 (1830).

11. Mycetcea hirta^.

Dermestes fumatus, Mshm. [nee Linn., 1767], Ent. Brit. 65 (1802).
Silpha hiHa, Mshm., Ent. Brit. 124 (1802).
Ciyptophayus hirtics, Gyll., Ins. Suec. i. 184 (1808).
Mycetcea fumata, Stepli., 111. Brit. Ent. iii. 81 (1830).

hiHa, WoU., Col. Atl. 156 (1865).

The widely distributed European M. Mrta—which is so

eminently liable to become naturalized, in houses and culti-

vated spots, throughout the civilized world—appears, from a

single example now before me which was taken by Mr. Melliss,

to have established itself at St. Helena ; but, like so many
others of the species alluded to in this paper, it can have nothing
whatever to do with the real fauna of the island. It has, in

like manner, been introduced into the Azorean and Madeiran
archipelagos, in the latter of which I have usually met with it

crawling on the inner walls of houses.

Genus 11. TYPHiEA.

(Kirby) Steph., 111. Brit. Ent. iii. 70 (1830).

12. Typhcea fumata'^.

Dermestes fumatus, Linn., Syst. Nat. ii. 564 (1767).
Typhcea fimiata, Woll., Col. Atl. 157 (1865).

, Id., Col. Heap. 78 (1867).

There is scarcely any insect which has acquired (doubtless

through human agencies) a wider geographical range than the

common European T. fiimata'^ and therefore it is not surprising

that it should have been met with by Mr. Melliss (judging
from a single example which he has communicated to me) at

St. Helena. It occurs in the north of Africa, and abounds in

the Azores, Madeiras, Canaries, and Cape Vcrdes ; and it has
even been reported likewise from the United States.
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Fam. 6. Dermestidae.

Genus 12. Dermestes.

Linn^us, Syst. Nat. ii. 561 (1767).

13. Dermestes cadaveriniis^

.

Dcrmestes cadaverimis, Fab., Sj'st. Ent. 55 (1775).
, Oliv., Ent. ii. 9. 3 (1790).

(hmesticii.^, ((^ebl.) Germ., Ina. Spec. Nov. 85. 143 (1824).
cadaverinus, "NVoll., Arm. Nat. Hist. vii. 301 (1801).

This A\'i(Ielj spread Dermestes having originally been de-
scribed by Fabricius (in 1775) from a St.-Helena example, in

the collection of Sir Joseph Banks, it seems scarcely right to

omit it from the present memoir, even though I do not myself
ha])pen to have seen a specimen of it from that island. Being
peculiarly liable to transmission, in various articles of mer-
chandise and commerce, throughout the civilized world, it has
been made to acquire a very extensive geographical range,

—

being recorded not only in Europe, but even from South
America, Mexico, Otaheite, the East Indies, Siberia, Arabia,
&c. ; and it Avas obtained abundantly, by the late Mr. Bewicke,
at Ascension. Speaking of it, in 1861, in a short paper on
Ascension Coleoptera, I remarked that " it belongs to the se-

cond of Erichson's sections, in which the third and fourth

abdominal segments of the males (instead of the fourth alone)

are furnished beneath with a little circular fossette armed with
a cone (or convergent fasciculus) of powerful bristles. In
specific details, it may be known from its several allies by its

(black) upper surface being uniformly and rather densely
clothed with a coarse yellowish-cinereous pile, by its rather

elongate and slightly narrow outline, and by its abdominal
under segments having, each of them, two roundish patches
of darker pile in their centre (gradually dimimshing and ap-
proximating in each successive segment towards the apex),

and a sublunate one at either lateral edge."

14. Dermestes vulpiniis*.

Dermestes t-ulpinus, Fab., Spec. Ins. i. 04 (1781).

, Woll., Col. Atl. 159 (1865).

, Id., Col. Ilesp. 79 (1807).

An example of this almost cosmopolitan Dermestes (which
is so well characterized by the very minute spinule with which
the extreme apex of each of its elytra is furnished) was taken
by ^Ir. Melliss at St. Helena

; but the species, which (like

the I), cadaverimts) is so eminently liable to accidental dis-

semination along with various articles of commerce and mer-
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chandise, is of course totally unconnected with the true fauna

of the island. It has been established equally in the Madeiran,

Canarian, and Cape Verde groups.

Genus 13. Attagenus.

Latreille, Hist. Nat. iii. 121 (1802).

15. Attagenus glorioscB^

.

Anthretius Gloriosa, Fab., Syst. Eleu. i. 107 (1801).

uEthriostoma gloriom, Motsch., Etud. Ent. 146 (1858).

Attogenus Glorioscp, WolL, Ann. Nat. Hist. vii. 301 (1861).

Of this prettily fasciated Attagenus—Avhich has acquired,

through the medium of commerce, an almost cosmopolitan

range—two examples, now before me, were captured \>j Mr.

Melliss at St. Helena. The species has established itself like-

wise in the island of Ascension—where it was taken, during

April 1860, by the late Mr. Bewicke ; and it is reported also

from India, Eastern Africa, and America.

Fam. 7. Histeridae.

Genus 14. Tribalus.

Erichson, in Klug, Jahrb. i. 164 (1834).

16. Tribalus 4-strmtus, n. sp.

T. rotundato-ovaHs, piceo-niger, nitidus, ubique (in disco levius)

punctatus ; fronte mimitius punctulata, subsemicirculari, anguHs

anticis subrectis, oculis parvis, simplici (nee transversim cari-

nata); elytrorum striis 4 dorsalibus sat profundis, punctatis,

usque ad medium ductis, suturali nulla sed ad basim ipsam bre-

viter arcuatim conspicua, humerali tenui obliqua
;
pygidio per-

peadiculari ; antennis pedibusque piceis ; tibiis anticis leviter

circa 5- vel 6-denticulatis.

Long. corp. lin. vix 1|.

The rather small size and entirely punctulated surface of

this little Ilisterid, combined with its semicircular wncarinated

forehead, and the fact of its elytra being totally free from a

sutural stria (which is only traceable as a very short subscu-

tellar arcuated impression), affiliate it with the small group

of species which constitute the genus Tribalus] but k seems

to differ {inter alia) from the whole of them in having fotir

very distinct dorsal punctured striae continued to about the

middle of each elytron. Apart from other characters, its

piceous-black hue, subrufescent limbs, and perpendicular py-

gidium will serve additionally to distinguish it. The single

example from which the above diagnosis has been compiled
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was communicated by Mr. Melliss, along with his other St.-

Helena captures.

Genus 15. Saprinus.

Erichson, in Kkg, Jahrb. i. 172 (1834).

17. Saprinus lautuSj n. sp.

S. submetallicus, nitidissimus ; capite prothoraceque senescentibus,

Ulo dense punctato, frontc ab epistomate linea transversa distincte

diviso, hoc versus latera et basin grosse punctato, in disco lae\'iore,

ad latera nudo (nee ciUato) ; elytris cyaneis (vel subvirescenti-

cyaneis), sat dense rugiiloso-punctatis, punctis in disco antico et

versus humeros obsoletis, striis humeralibus obsoletis, suhhumeraJi

distiucta, longe ultra medium postice ducta, 4 dorsalibus ad me-
dium terminatis (4** in suturalem integram antice arcuatam
coeunte) ; pygidio propygidioque obscurioribus, profundc punc-
tatis ; autennis pedibusque nigro-piceis ; tibiis anticis circa 8-9-

dentieulatis.

Long. Corp. lin. 3.

The bkie tinge (at any rate on the elytra) and by no means
small size of this Sajjrim/s are somewhat suggestive at first

sight of the widely spread S. semijmnctatiis ; but the fact of

its epistome being divided from the forehead by a strong trans-

verse line, in conjunction with its sutural stria being complete,

and miiting in front with the fourth discal one, remove it into

a totally different section of the genus—characterized by such

North-American species as Javeti, jmfruelis, and dimidiati-

pennisj which, however, appear to be of considerably smaller

statui'C and less punctured on the sui-face. A single example of

this species is amongst the Coleoptcra found by Mr. Melliss at

St. Helena.

Fam. 8. Aphodiadae.

Genus 16. Aphodius.

Illiger, Kaf. Preuss. i. 28 (1798).

18. Aphodius Uvidus*.

Scarahmts lividus, Oliv., Ent. i. 3. 86 (1789).

Aphoditis Ihidus, Well., Col. All. 178 (18G6).

, Id., Col. Ilesp. 89 (18G7).

A single example of this widely spread European Aphodius
—which occurs throughout northern and western Africa, and
in the Azorean, Madeiran, Canarian, and Cape Verde arcbi-

pelagos—is amongst the Coleoptcra collected at 8t. Helena by
Mr. Melliss ; but as it is an insect which easily becomes dis-

seminated through indirect human agencies (particularly the
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transportation of" cattle), I feel satisfied that it has no connexion

whatever with the original fauna of so remote an island.

Fam. 9. Eutelidae.

(Subfam. Anoplognathides.)

Genus 17. Adoretus.

(Eschcholtz) De Casteln., Hist. Nat. des Col. ii. 142 (1840).

19. Adoretus versutus.

A. ovato-oblongus, elongatus, depressiusculus, sat nitidus, valde

alatus, brunneus pilisque brevibus cinereis demissis parce irro-

ratus ; capite prothoraceque obsciirioribus, illo magno rugose

punctato, clypeo semicirculari ad marginem recurvo, oculis maxi-

mis, hoc brevissimo marginato grosse punctato, ad latera rotun-

dato, angulis anticis porrectis, posticis rotundato-obtusis ; elytris

elongatis, punctato-rugosis (punctis, saltern majoribus versus la-

tera, subseriatim dispositis), parce lougitudinaliter costatis ; an-

tennis pedibusque rufo-ferrugineis ; tibiis anticis extus 3-dentatis :

\uiguiculis insequalibus.

Long. corp. lin. 5|-6.

Ado7-etus vestitus, Boliem. [nee Reiche, 1847J, Res.Eugen. 56 (1858).

versutus, Harold, Col. Hefte, v. (1869).

An Adoretus which appears to be rather common at St.

Helena. It may be known amongst the few Lamellicorns

here enumerated by its narrowish, oblong outline, less convex

body (which is sparingly clothed with a short, decumbent,

cinereous pile) and more T/eUowisJi-hrown hue, by its rather

large head, greatly developed eyes, and semicircular clypeus,

by its extremely abbreviated prothorax and subcostate, rugu-

lose elytra, and by its unequal claws. The examples from

which I have drawn out the above diagnosis were captured

by Mr. Melliss.

Fam. 10. DynastidaB.

(Subfam. Pentodontides.)

Genus 18. Heteronychus.

(Dejean) Burm., Handb. der Ent. v. 90 (1847).

20. Heteronychus arator.

Scarahmis arator, Fab., Ent. Syst. i. 33 (1792).

Geotnipes arator, Fab., Syst. Eleu. i. 21 (1801),

Hetero7iyclms arator, Bnrm., loc. cit. 94 (1847).

Satictcc-TIelencr, P,lancli.,Voy. Pole Sud, iv.l05, pi. 7. f. 6(1853).

arator, Woll., in Journ. of Ent. i. 210 (1801).

The South-African //. arator appears to be common at St.
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Helena—where it was taken by the late ^Ix. Bewicke in 1860,
and subsequently in considerable abundance by Mr. Melliss.

It is conspecific with the insect characterized by Blanchard in

the entomological portion of Dumont d'Urville's ' Voyage au
Pole Sud sur les Corvettes I'Astrolabe et la Zelee ' (p. 105,
pi. 7. f. 6) under the title of H. Saiictce-Heleme.

Apart from its numerous and strictly generic characters, the

H. arator may at once be known from the two species of

Mellissius by being rather smaller, darker, brighter, and more
cylindric, by its clypeus being more rugose, and bisinuated

(instead of truncate) in front, by its prothorax being un-
sculptured, and by the punctures of its elytra being distributed

in regular stria?. Amongst other features, its antennas are 10-

(instead of 9-) articulate, its propygidium is furnished Avith

two long file-like divergent bands for the pui'pose of stridula-

tion by friction against the inner surface of the apex of its

elytra, and its wings are fully developed.

Genus 19. Mellissius (nov. gen.).

Corpus crassum, supra nudum, subtus pilis longis robiistis obsi-

tum : capiie triangulari, dypeo apice truncate, necnon ibidem atque

subito in genis (ante oculos) plus minus incrassato recurvo, fronte in

medio vol obsolete vel conspicue tuberculata : protlwrace magiio,

convexo, ad latera subaequaliter valde rotundato, in utroque sexu

nisi fallor (certe in masculo) simplici, nee antice impresso
;
pro-

sternali lobo (inter coxas anticas) brevi, piloso : scutello semicirculari-

triangulari : alis minutis, obsoletis : instrument is st7-idulantibi(S aut

fere nullis, aut propygidium pliculis brevibus tubercuHsve trans

-

versis ubique dense asperantibus. Antennce Q-arf^ : art°. l""" elon-

gate, robusto, subclavato, subflexnoso, 2^^° hvex\ transverse, 3^'°

minore breviore, -4*°, 5^°, 6'° gradatim paulo crescentibus, rcliquis

clavam magnam, foliatam, ovalem, 3-articulatam effieicntibus.

Lahrum clypeo absconditum. Mandihulce corneas, robusta), subtri-

angulares, concavae, apice incurvae obtusse, extus setis longissimis

instructae. MaxiJlarum Johns intei-niis obseletus, externns latus,

suboblongus, setisque longissimis ubique obsitus. Palporum maxil-

larium artic^dus idtimus obovato-oblongus, lahialiian subobovatus.

Menfuni (ligulam occultans) elongatum, subtriangulare, comeura,

pilis longissimis obsitum. Pedes fosserii, rebusti, suboequales : fibiis

anticis extus fortiter tridentatis, posteriorihus apice truncatis ciliatis

:

tarsorum articido hasilari subtriangulari, ultimo injrjidcidis ccqualibus

armato.

Tlie structural featm-es of the group which I have enunci-

ated above bring it into close proximity to the Australian

genera CheiropJatys and Isodon ; but a reference to the dia-

gnosis will show that it is abundantly distinct from them both.

Unlike them, also, it appears, at any rate in one of the two
Ann. (£• Mag. N. Hist. Ser. 4. Vol. \\. 23
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species described below, to have organs for slight stridulation
;

and its prothorax is apparently entire in both sexes (for as it

is so in 15 males which are now before me, we may conclude

hforttm-i that this is equally the case in the opposite sex) ; and
its anterior male tibise are not enlarged as in Cheiroplatys.

The Mellissii are practically apterous, their wings being very

small and rudimentary, and they seem to be eminently fossorial.

In its simple (or unimpressed) prothorax the genus agrees

with the European and African group Pentodon ; but, apart

from other differences, the members of the latter have their

organs for stridulation exceedingly conspicuous, occupying,

however, the central part only of the propygidium.

I have had much pleasure in retaining for the present genus
the name proposed for it by Mr. Bates—in honour of J. C.

Melliss, Esq., who has supplied the greater portion of the

material for this memoir, and to whose researches we are con-

sequently indebted for the additional light which has been
thrown upon the small but highly interesting fauna of St.

Helena.

21. Mellissius eudoxtcSj n. sp.

M. crassus, subqiiadrato-ovatus, rufo-piceus, nitidus ; capite grosse

niguloso-punctato (fere scabroso), clypeo lato subtriangulari

apice truncate et ibidem paulo recurvo lateribus anguste margi-
nato

;
prothorace magno, convexo, grosse pimctato, angulis anticis

subporrectis acutiusculis, posticis rotundato-obtusis, ad latera

rotundato, in medio vix subangulato, longe fulvo-ciliato ; elytris

subquadratis sed pone medium latiuscuHs, apice subtruncato-ab-

breviatis (angubs suturalibus paulo rotundatis), propygidium
transversum sublfeve (mucronibus valde transversis pei'paucis

solum in medio parcissime adspersum) omnino occultantibus,

grosse Bubmalleato-punctatis (punctis sat profundis et pei'paucis

quasi in sulcis obsoletissimis undulatis evanescentibus, praeter

sulcum suturalem rectum, obsolete dispositis)
;
pedibus robustis,

fossoriis, fulvo-pilosis.

Mas clypeo postice in medio obsolete tuberculato (vix cornuto).

Fcejn. adhuc latet.

Long, coi-p. lin. 7-8|.

Scarabccus eudoxus, in Dej. Cat. 108 (1837).

Although small for the Bi/nnsftdce, tliis species and the fol-

lowing one are the largest of the Lamellicorns Avhich have
hitherto been detected at St. Helena

; and whik' botli of them
may be known by their thick, ovate-squarish bodies (they

being rather widened posteriorly), their bald though sculptured

upper surfaces, their strong fossorial ciliated legs, and their

rufo-piceous colour, the M. eudoxus (which is, on the average,

a trifle smaller than the adnmhratns) is further conspicuous bv
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being the more sliining and deeply punctured of tlie two, by
its clypeus being •wider, less margined at the sides, and less

recurved at the tip, and by its elytra (some of the punctures
of which have a faint tendency to arrange themselves in very-

obsolete, evanescent, longitudinal, flexuous grooves) being not
only less straighthj truncate (or more rounded-oft* separately)

at their apex, but likemse concealing altogether the j)ropygi-

dium—which is straight and transverse (instead of being tri-

angular), and so destitute of asperities (there being traces of

only a very few transverse plaits, or short, broken file-like

ridges, in the centre behind) that I am exceedingly doubtful
whether the insect is able in reality to stridulate.

The ^[. eudoxus seems to be thoroughly indigenous to the

island, and found principally in cultivated regions of a rather

high altitude—according to Mr. Melliss, by whom the 12 ex-
amples from Avhich the above diagnosis has been compiled
were collected. It appears, however, to have been brought
from St. Helena many years ago ; for it is cited in Dejean's
Catalogue under the name of Scorahcpus eudoxus

; and I am
informed by Mr. C. 0. Waterhouse that there are two speci-

mens (likewise " unquestionably males ") in the British Mu-
seum which had been placed aside as in all probability the

type of some undefined group, and which are evidently con-

specific with the present insect.

22. Mellissius adumhratus^ n, sp.

M. crassus, subquadrato-ovatus, rufo-piceus, subopacus ; capite in-

ajqualiter punctato, fronte fere impunctata ; clypeo triaugulari

apice truucato et valde recurvo, lateribus grosse marginato ; pro-

thorace magao, convexo, grosse sed leviter punctato, augulis an-
ticis porrectis, acutis, posticis rotundato-obtusis, ad latera rotun-

dato, in medio subangulato, fulvo-ciliato ; elytris siibquadratis

sed pone medium latiusculis, apice recte truncato-abbre\'iatis

(angulis suturalibus subrectis), propygidium subtriangulare (mu-
cronibus trausversis dense asperatum) vix occultantibus, grosse

sed levitt^r submalleato-punctatis
(
punctis nullo modo in sericbus

longitudinalibus, linea levi sutur:di exccpta, dispositis)
;
pedibus

robustis, fossoiiis, parce fulvo-pilosis.

Mas clypeo postice tuberrulo medio mngno conspicue <^ornuto.

Fiem. adbuc latet.

Long. Corp. lin. S-Og.

Amongst 15 examples, collected by ^Ir. Melli.ss and belong-

ing to the present genus, there arc three which are ratiier

larger and nearly opake (the remainder being shining), and
with the obscure frontal tubercle developed into a distinct

corneous process, so tliat mv first iuipressiun was that thev
2:j*
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were evidently the opposite sex of tlie smaller form—though^

at the same time, if males (as their comparatively armed cly-

peus would imply them to be), I should have been driven to

the anomalous conclusion that the individuals of that particular

sex were the larger and less brilliant of the two ! and more-

over, on examination, so many other characters presented

themselves that I began to feel doubtful whether they were

not, after all, specifically distinct. I therefore sent two of them
to Mr. C. O. Waterhouse, of the British Museum, who has

lately paid considerable attention to the Lamellicorns, and he

is decidedly of opinion that they cannot be referred to the

same species as the other examples which I forwarded to him.

Indeed Mr. Waterhouse has shown by dissection that these

two opake ones are males ; and as I have myself since opened

the abdomen of the third, as well as those of eleven out of the

12 brighter individuals, and find them all to be males likewise !

there can be no longer any qiiestion that the two are positively

distinct*.

Assuming therefore that the above opinion is correct (and

it is difficult to see how it can be otherwise), the M. adumbratus

recedes from the eudoxus in being more opake and (on the

average) a little larger, in its sculpture being altogether shal-

lower and less rough, in its frontal tubercle (though I can

only vouch for the male sex) being veiy much more developed,

in its clypeus being narrower, more coarsely margined at the

sides and more recurved at the tip, in its anterior prothoracic

angles being rather more porrect and acute, and in its elytra

{none of the punctures of which have apparently any decided

tendency to be longitudinally distribiited in obsolete flexuous

evanescent grooves) being more straigJdhi truncate behind (or

with the sutural angles less rounded-oft"), so as to expose a

portion of the propygidium—which is itself more triangular

(or pointed in the centre), instead of being separated from the

])ygidium by a straight suture, and is likewise roughened all

over (very densely so in the middle) with short transverse

plaits or tubercles (well separated from each other) whicli

clearly are employed by the insect for the purposes of stridula-

tion. This stridulating-powcr is very important ; and I doubt

whether the preceding species can stridulate (at any rate

audibly so to us) at all ; for its propygidium, which is entirely

concealed by the apical portion of the elytra, is com^Htrativeh/

bright and unscul])tured, an extremely few and distant trans-

verse pUxits in the liinder central region being alone traceabk\

* The twelfth of tliese more polished examples was imperfect, and
had lost its ahdomeii ; but it diil'eied in no respect, thai I could perceive,

from the rest.
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Fain. 11. Elateridie.

Genus 20. Heteeoderes.

Latreille, Ann. de la Soc. Ent. de France, iii. 155 (1834).

23. Heteroderes puncticolUsy n. sp.

H. eUiptieo-elongatus, subnitidus, niger pilisque brevibus demissis

fuh'is parce vestitus ; capite prothoraceque dense et profunde

punctatis punctulisque minutissimis intermcdiis irroratis, hoc

magno, convexo, in medio coleopteris latiore, angulis posticis

valde productis acutissimis et carinulis binis instructis, in disco

postico obsolete canaliculato, basi transversim declivo sed in

media parte ipsissima (pone scutellnm) elevate; elytris grosse

arguteque crenato-striatis, in interstitiis punctato-rugulosis

;

antennis, palpis pedibusque rufo-ferrugineis ; tarsonim art" 3''**

siibtus late bilobo.

Long. Corp. lin. 4^.

I am informed by Mr. Janson that the two examples from
which the above diagnosis has been compiled, and which
Mr. Melliss captured at St. Helena, are well distinguished by
the very deep and close punctation of their head and (largely

developed) prothorax from all the species of Heteroderes with

which he is acquainted. Amongst other characters, the species

may be recognized by the much enlarged lobe, or lacinia, with
which the underside of its third tarsal joint is furnished, by its

almost black surface, which is sparingly clothed with a short

decumbent fulvescent pile, and by its rufo-fenniginous limbs.

It is a somewhat remarkable fact geographically that the only

Elaterid hitherto observed at 8t. Helena should be a member
of the genus which occurs also, in a single representative, at

the Azores and Cape Verdes ; whilst the equally rare Madeiran
and Canarian exponents of that large department of the Coleo-

ptera belong to a totally different group.

Fam. 12. Clerida.

Genus 21. Corynetes.

Herbst, Kaf. iv. 148 (1791).

24, Corynetes ruji2)e^'*',

Anobium rii/ipes, Thunb., Nov. lus. Spec. i. 10 (1781).

Con/netes riifipes, Well., Col. Atl. 209 (18G5).
'

, Id., Col. Hesp. 102 (1807).

The common European C. rufpes, as at Ascension and in

the Canarian and Cape -Verde archipelagos, appears (judging
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from three examples now before me which were captured by
Mr. Melliss) to have established itself at St. Helena ; but as it

has equally become naturalized, through the medium of com-
merce, in most parts of the civilized world, it is of course

totally unconnected with the real fauna of the island.

Fam. 13. PtinidaB.

Genus 22. Gibbium.

Scopoli, Intr. ad Hist. Nat. 505 (1777).

25. Gibbium scotias*.

Ptinus scotias, Fab., Spec. Ins. i. 74 (1831).
Gibbium scotias, Woll., Col. Atl. 214 (18G5).

A single example of this European Ptinid is in the St.-He-
lena collection of Mr. Melliss ; but the species, of course, is a

mere importation, and might perhaps be found more plentifully

if searched for in the warehouses and town. It appears, in

like manner, to have become established at Madeira.

Fam. 14. Anobiadae.

Genus 23. Anobium.

Fabricius, Syst. Ent. 62 (1775).

26. Anobium velatum*.

Anobium velatum, Woll., Ins. Mad. 276, t. v. f. 3 (1854).

, Id., Cat. Mad. Col. 92 (1857).

, Id., Cat. Can. Col. 249 (1864).

, Id., Col. Atl. 226 (1865).

A single example of an Anobium which Avas taken by Mr.
Melliss in St. Helena appears to me tobe too close totheMadeiran
A. velatum to admit of its being separated from that species,

though perhaps its elytra are not quite so strongly punctate-

striate. Its extremely elongated suberect pubescence renders

it more in accordance with the A. velatum than with the Cana-
rian A. villosum of Brulle, though in point of fact the two
species are so intimately related that 1 cannot feel quite sure

that they are more in reality than modifications of a single

plastic form. If my conjecture, that in the more northern

archipelagos these particular species are considerably attached

to the old vine-trees, is correct, it is more than probable that

the one now before me may have been accidentally imported

into St. Helena.
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27. Anobiant jjaniceum*

.

Dermestcs paniceits, liinii., Faun. Suec. 431 (1761),

Anobium paniceum, WolL, Col. Atl. 227 (1865).

, Id., Col. Ilesp. 109 (1867).

1 need scarcely add that the ahiiost cosmopolitan A. pani-

ceum (a few examples of which are amongst Air. Melliss's in-

sects from St. Helena) is a mere accidental importation into

the island, and has no kind of connexion whatsoever with the

true fauna, the presence of such species in anj local list being

merely dependent upon the amount of diligence with which
the warehouses and stores may happen to have been searched.

The A. paniceum has, in like manner, become established in

the Azorean, Madciran, Canarian, and Cape -Verde archipe-

lagos.

28. Anobium striatum*,

Anobium striatum^ Oliv., Ent. ii. 16. 9 (1790).
, WolL, Col. Atl. 227 (I860).

Like the last species, the present common European Ano-
bium has (judging from a few examples which were captured

by Mr. Melliss) become established at St. Helena ; but it has,

of course, no more to do than that equally cosmopolitan insect

with the original fauna of the island. It has been naturalized

in like manner in the Azorean, Madeiran, and Canarian
groups.

29. Anobium confertum*, n. sp.?

A. cylindricum, fusco-nigrum, ubique minutissime et densissime

subgranulato-punctatum pubeque brevi deraissa cinerea vestitum

;

prothorace simplici, transverse, postice elytrorum latitudine,

angulis anticis subrectis, posticis paulo magis rotundatis, ad latera

subrecto subrecurvo ferrugineo ; elytris obsolete longitudinaliter

substriatis (sed punctis raajoribus carentibus) ; antennis pedibus-

que inajqtialitcr picco-ferrugineis, tarsis clarioribus.

Long. Corp. lin. 1|.

Having no information concerning the precise places of

capture of Mr. Melliss's various Coleoptera, 1 cannot but look

with suspicion upon a single example of an Anobium now be-

before me, as having in all })robability become introduced into

the island and been found by him in some house or cultivated

spot
;
yet, as it is well characterized by its very peculiar sculp-

ture, and I cannot identify it with any member of the genus
to which I have had access, I have thought it desirable to

enunciate the species on the chance that it will be ascertained

to have been undescribcd. Apart from its cyliiHb'ic but not

very elongated outline, and (for an Anobium) rather dark hue,

it may be known by its transverse prothorax, which has the
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sides somewhat straight, slightly recurved, and ferruginous,

by its fine and short (but not very dense) cinereo-sericeous

pubescence, and by its entire surface being most minutely and

closely punctulated, the punctures being so crowded together

as to cause the surface to be dull and to appear at first sight

to be alutaceous, or even coriaceous. Its elytra are obsoletely

striated, but without any intermixture of larger punctures.

Fam. 15. BostricMdae.

Genus 24. Rhizopertha.

Stephens, 111. Brit. Ent. iii. 254 (1830).

30. Rhizopertha hifoveolata'^

.

RhyzopeHlia hifoveolata, Woll., Ann. Nat. Hist. ii. 409 (1858).

RhizopeHha , Id., Col. Atl. 232 (1865).

, Id., Col. Hesp. 110 (18G7).

I have little doubt that the present Rhizopertha has, like

the R. pusilla^ become naturalized in the island through the

medium of commerce ; and it is possible therefore that it may
be ascertained eventually to have been described by some
prior title to that which I myself proposed for it in 1858. Be
tliis, however, as it may, it seems to be conspecific with the

insect which was taken by Mr. M. Park " out of a cask of

fiour " at Madeira (in the Funchal custom-house), and likewise

with an example which I captured in a quinta at S*^ Catharina,

in the interior of St. lago, of the Cape Verdes. Unless I am
much mistaken, there are many examples of it in the collec-

tion at the British Museum bearing labels Avhich show how
widely the insect has become disseminated, through human
agencies, over distant parts of the civilized world.

3 1 . Rhizopertha pusilla'^.

Sytiodendron ptisillum, Fab., Ent. Syst. v. (Suppl.) 156 (1798).
ithyzopertha pusilla, Steph., he. cit. 354 (1830).

lihizopertha , Woll., Col. Atl. 232 (1865).

Like the last species, the almost cosmopolitan R. pusilla

a])pears (jvidging equally from examples of it which were
taken by Mr.MclHss) to have become established in tlie ware-

houses and stores of St. Helena, just as it has in the Madeiran

archipelago and elsewhere.

Fam. 16. Tomicidae.

Genus 25. ToMicus.

LalrciUe, Hist. Nat. dcs Ins. iii. 203 (1802).



Mr. T. V. Wollariton on the Coleoptera of St. Helena. 321

32. Ihmiciis ivmulus^ n. sp.

T. cylindricus, nitidus, nigro-piceus, pilisque longiusculis suberectis

fulvescentibus parce obsitus
;
prothorace amplo, subalutaceo, pos-

tice ovidentcr puiictulato, mox ante medium subnodoso-coiivexo,

antice dilatato obtuse rotundato nccnon mucroiiibus asperato

;

elytris levitcr striato-punctatis punctulis(pie minoribus in intcr-

stitiis uniseriatim notatis, ad apiccm retusis, parte perpendiculari

dentibus sublateralibus duobus subajcjualibus (sc. superiore ct in-

feriore) ac perpaucis lateralibus minutlssimis granuliformibus

ut''inque armata ; antennis pedibusque testaceo-ferrugineis.

Long. Corp. liu. 1^^.

The single specimen from -whicli the above diagnosis has

been drawn out, and which was captured at St. Helena by
Mr. Melliss, lias much the general appearance, at first sight, of

the Eiu'opean 2\ saxeseni (which occurs likewise in the Azo-
rean, Madeiran, and Canarian archipelagos) ; but a closer in-

spection will show not only that it is a little larger and more
pilose, with its prothorax less alutaceous and more distinctly

punctulated behind, but that its elytra are more retuse (orperpen-

dicularly truncated) at the apex, and that each of them is armed
Avith (in addition to smaller and granuliform ones) two robust

acute spines. This latter character, apart from its less shining

and more evidently ])unctulatcd prothorax and darker hue,

will equally separate it from the T. j^erforanSj a species closely

resembling the saxeseniy and which has been fomid in the

Madeiran and Cape -Verde archipelagos (where, however, in

all probability it has become natiu'alized accidentally through
human agencies). What the exact habit of the St.-Helena
species may be, I cannot tell ; but, if found in the higher dis-

tricts of the island, at a distance from the towns, it is of course

possible (though I should scarcely think likely) that it may be

truly indigenous.

Fam. 17. HylesinidsB.

Genus 20. Hylurgus.

Latreille, Gen. Crust, et Ins. ii. 274 (1807).

33. Hylurgus UgnijJerda*

.

Bostrichm ligniperda, Fab., Ent. Syst. i. ii. 307 (1792).
Ilijlun/its lii/mpertla, Woll., Col. Atl. 250 (1805).

As in the Azorean, Madeiran, and Canarian groups, the

European JI. lignij)erda appears (judging from examples of it

which were captured by Mr. McUiss) to have become natu-

ralized at St. Helena ; but as it is an insect which is eminently
liable to accidental transmission along with trees of the pine

family, its presence in even .«o remote an island may pcriiaps

be accounted for.

[To be Lontiiiued.j
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XXXVII.— On the Generic Identity of Climaxodus and Ja-

nassa, two Fossil Fishes related to the Rays. By Albany
Hancock, F.L.S., and Thomas Atthey.

[Plate XII.]

When the paper on the teeth of GUmaxodus linguceformis was
published*, it was not thought desirable to hazard an opinion

as to their arrangement, or whether they were palatal or man-
dibular, or whether or not they belonged to both the upper

and lower jaws. Since then we have obtained information

that throws much light on the subject of these curious dental

organs.

Mr. Howse having called our attention to some well-pre-

served specimens of the teeth of Janassa hituminosa of Mun-
sterf, from the Marl-slate, it was at once obvious, as pointed

out by that gentleman, that they were closely related to those

of Climaxodus—so closely, indeed, that they seem to be generi-

cally the same. The differences are only those of proportion,

there being not a single character of importance to distinguish

one from the other.

The teeth in both forms are depressed and elongated in the

antero-posterior direction, and taper a little backwards ; in

front there is a wide concave margin, which, standing up like

a scoop or dredging-bucket, is the cutting-edge ; behind this

the surface is covered with transverse imbricated ridges, form-

ing the grinding or crushing portion ; and fui-ther down, on a

lower plane, the broad depressed root projects backwards and
downwards for a considerable distance. In profile they pre-

sent a sigmoid curve, the frontal scoop-like portion standing

up in the direction of the oral cavity, the posterior or root

extremity being turned downwards in the opposite direction.

The above description will do equally well for either Cli-

maxodus or Janassa. Our Coal-measure species, however, G.

linguoiformis^ Atthey, is considerably wider in proportion to

its length, and the transverse imbricated ridges are stronger

and much less numerous than they are in Janassa hituminosa.

But G. imbricafus, M^Coy, from the Mountain Limestone, seems

somewhat intermediate between the two ; it is proportionally

narrower, and the ridges are much finer than in G. linguce-

formis.

From these teeth alone the generic identity of all the three

might be safely predicated ; but there is further evidence in

proof of the fact. Climaxodus and Janassa are both provided

with two kinds of teeth. Those already indicated may be

* Annals of Nat. Hist. ser. 4. vol. ii. p. 821.

t Beitrage ziir Petrefactenkundr, Heft 2. p. 38, tab. 15. f. 10-14.
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luuked upon as the principal or primary dental nricans ; the

other kind or the secondary, in the two genera, resemble each

other just as closely as do the primary ; and it is interesting

to tind that these secondary teeth agree pretty closely with

some of those included in the genus Petalodus of authors, only

they are oblique.

In rlanassa the association of tliese Petalodontoid teeth with

the primary ones is too oljvious to be called in question. In

this form the two kinds are actually lound arranged in order

side by side. This is pi'oved by the specimens already re-

ferred to and by Munster's excellent figures. The Petalodon-

toid form has likewise been obtained associated on the same slab

with the primary teeth of CUmaxodus. We have in our pos-

session a small slab, not so large as the palm of the hand, on

which there arc seven primary teeth, three or four of Avhich

lie in their natural position. On this slab there are likewise

three of the Petalodontoid form, two being in contact with the

primary teeth, and apparently not far removed from their

original position.

Hix or seven other specimens of these secondary teeth have
occurred scattered in the same shale in which the primary teeth

are found. The secondary teeth have a certain resemblance

generically to the primary teeth, and speciiically they have cha-

racters in common with their respective primary teeth. Never-
theless they are scarcely generically distinguishable from the

Petalodus of authors, though they are, as already stated, oblique.

Having said thus much with respect to the external charac-

ters of the teeth themselves in the two genera in question, Ave

must now make some remarks about their arrangement in the

mouth. In Janassa it is clearly demonstrated, both by the

specimens and figures before alluded to, that the teeth are

similarly arranged in both the upper and under jaws. In this

genus they are placed in slightly arched transverse rows, the

largest symmetrical primary tooth being situated on the me-
dian antero-posterior line, and projecting a little in advance

of the others. On each side of this there are two similar teeth,

but somewhat less, the outside one being twisted obliqni'ly
;

the row is then terminated on either side by one of the Petalo-

dontoid form. There are therefore seven teeth in each row,

including both kinds—five primary, two secondary. Miinster

represents five or six such rows in close succession from back

to front, the teeth and rows gradually diminishing in size

forward. It is evident, then, that the arrangement of the

buccal armature luore closely resembles that of the Kays than

the Cestracionts or Sharks; and, indeed, notwithstanding the

difference in the teeth themselves, in their arrangement they
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agree in a remarkable manner with those in Myliohatis aquila

and Zygobatis marginata—a relationship which was recog-

nized by Agassiz*. In the extraordinary dental apparatus of

these two interesting forms the teeth or plates are placed

crosswise on the anterior portion of the jaws in rows succeed-

ing each other from back to front. The largest primary tooth

is median : on each side of it there are two other primary

teeth, both of which are small in the first genus, and only one

in the second ; all these teeth are charcterizcd by having six

sides ; and each row is flanked by a small or secondary tooth,

distinguished by having only five sides. Thus it appears that

each transverse row is composed of seven teeth, five of which

may be looked upon as primary, two as secondary, arranged

exactly as the teeth are in Janassa^ and agreeing with them
exactly in number.
Now it cannot be doubted that the disposition of the teeth

is the same in Climaxodus as it is in Janassa
;
and in fact the

specimens of the former, on the slab previously mentioned,

verify this assertion when aided by the light derived from the

latter. Alone perhaps these specimens might have justified

the inference ; but taken in connexion with what is known re-

specting Janassa, there can now be no hesitation upon the

subject. Indeed the large, symmetrical, central teeth of two

rows lie in proper order one over the other ; and in contact

with the upper one, and side by side with it, is the first lateral

tooth in its exact true position ;
and a little further away, but

almost touching it, is a secondary tooth, apparently belonging

to this side. Overlying the first, lateral, primary tooth in

front are the distorted remains of what seems to be the second

lateral tooth. On the other side of the central tooth, and some
little distance from it, is another primary tooth, which, from

its oblique form, is undoubtedly the second lateral tooth of

this side : it lies in juxtaposition to its flanking Petalodontoid

tooth. All these teeth, with the exception of that last named,

lie with their crowns uppermost, and belong to one row ; the

central tooth and the three lateral teeth of one side are all

present, and lie nearly in their natural order ; and the second

lateral tooth and the secondary tooth of the other side are not

far removed from their right position. So here we see a whole

row of seven teeth complete, with the exception of one of the

first lateral teeth. Two other small lateral teeth arc on the

same slab, and rest with their faces downwards, or in the

oj)posite direction to those already s})oken of. These belong

ap})arently to the opposing jaw, and both lie in contact Avith

tlie large central teeth ;
and one of them, as an opposing tooth,

* I'oissons Fossiles, tome iii. p. 376.
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occupies its correct position by the side of the upper central

tooth. A third Petalodontoid tooth lies a little apart, and pro-

bably belongs to tliis jaw.

On another small slab recently obtained there is a fine speci-

men of a second lateral tooth associated with a secondary tooth.

From the above it ajipears that there is evidence enough to

show that in Climaxodus^ as in Janassa^ the teeth are placed

in transverse rows of seven teeth each, one being symmetrical

and central, and six lateral, three on each side, the extreme
lateral tooth on either side being Petalodontoid in form, that

there are more rows than one, and that they are placed in both

upper and imder jaws. In fact it is quite evident, not only

that the teeth in Climaxodus agree in external character

with those in Janassa^ but that they also agree with them in

the mode of arrangement.

The minute structm-e of the teeth in the two so-called ge-

nera is very similar. In both, the centre of the tooth is com-
posed of osteo-dentine, having branched anastomosing medul-

lary canals, Avhich are for the most part arranged lengthwise,

and give off from their sides rather coarse tubules into the

surrounding matter. The canals likewise send off compara-

tively small branches, which subdivide dichotomously as they

approach the periphery of the tooth. Here many of them
abut perpendicularly to the surface. The walls of these small

branches assume the character of dentine, and the interstices

between them are filled up with opaque white matter—proba-

bly cement ; so that, by the unequal wear of these peripheral

components, the surface of the tooth is always kept rough,

having the granular and punctate appearance before spoken

of. When quite fresh, there is a thin film of enamel cover-

ing the surface ; but this seems to disappear rapidly with

the use of the tooth.

The teeth of both Climajcodxis and Janassa agree with the

above general description ;
but in the latter the material ap-

pears more dense, and the cement is in greater abundance and

is distributed more regularly than it is in Climaxodus
; con-

sequently it is found to assume a pretty regular reticulated

appearance on the surface when a little worn down.

The generic identity, then, of Climaxodus and Janassa

seems pretty certain ; and as tlie latter was established many
years (1882) before the f(n-mer (1848), the genus Climaxodus

must merge into that of Janassa. Ultimately, perhaps, Pcta-

lodus will be found to be more closely related than can at pre-

sent be demonstrated ; for it is not only in the Petalodontoid

form that a resemblance is observed, but likewise in the primary

teeth themselves, which show a remarkable similarity in ge-

neral form to some of the Pctalvdonfes.
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Prof, M'Coy seems to think that his CUmaxodus imhricatus

is related to Pwcilodiis. The reLationship, however, with this

genus seems to us to be remote, though it may have some cha-

racters in common with Janassa.

The bodies of these two fishes, Janassa and CUmaxodus,

were covered witli shagreen. In the former it is beautifully

preserved, the granules being highly polished, irregularly

rounded, with one side a little flattened and obtusely denticu-

lated. On the small slab, with numerous teeth of CUmaxodus,

already noticed, is a great quantity of granular matter, but

the granules are much disturbed ; a few, however, are well

displayed, and show considerable resemblance to those of

Janassa ; but the denticulations at the side are produced into

sharp points, and the surface is undulated.

Although CUmaxodus Ungucefortms was pretty fully de-

scribed in the paper already referred to, we will make, on the

present occasion, some general remarks on the teeth in our

possession, and also redescribe them.

The species cannot be considered common, though we have

obtained eighteen primary teeth in the shale at Newsham and

elsewhere, and eight of the secondary or Petalodontoid form.

The largest of the former is If inch in length, including the

root, and upwards of | inch wide at the broadest part. The
smaller are not more than f inch long, and are oblique : these

are the second primary teeth. There are three about this size

in the collection. We have one, however, wdiich, from its

obliquity, is undoubtedly a lateral tooth, that is only | inch

in length. They are ovate, depressed, with the broad extre-

mity anterior. The crown is upwards of two-thirds of the entire

length, and is divided into two portions, anterior and posterior

;

the former is a wide, hollow, arched, scoop-like cutting-

margin, which in some specimens is obscurely and minutely

crenulated or denticulated, and is usually quite sharp : this

portion occupies the anterior third of the crown
;
the posterior

two-thirds is shield-formed, somewhat convex, with the point

directed backwards and the sides evenly arched outwardly,

This is the crushing- or grinding-surface, and is traversed by
strong transverse undulated ridges imbricated forward, and

divided by wide deep grooves. In fully developed specimens

there arc six sucli ridges: but the number varies, some having

four, others five ; and in the small, second lateral, oblique in-

dividuals there are only three. The ridges bend upwards at

the sides, and usually arch a little forward at the centre,

where they are most strongly undulated nnd sometimes deeply

notched and angulated, roughened :ind granulated. But they

vary considerably in these respects, some being almost smooth
;

and in one of our six'eimens all the ridges are comparatively



of Climaxodus r/»c/ Jatiassa. .•}27

even, tliough here and there sllji,]it unduhitions are pereeptlble.

From this comparatively smootli state there is every degree of

undulation to the most rugged. In fact, the smoothness is

very much owing to wear ; and in such specimens this portion

of the crown is generally much reduced in thickness. The
form of the grinding division of the crown also varies con-

siderably. A\^e have said that the sides arch outwards ; they

are, however, not unfrequently quite straight ; and when this

is the case, and the anterior ridge is free from undulations, the

area assumes the form of an equilateral triangle, with one of

the angles directed backwards ; in two or three specimen's the

area is even wider than long, Avith the lateral angles more
acute than usual. In such individuals the scoop-like cutting-

margin occupies half the crown. The root is a wide plate as

broad as the tooth, and tapers slightly backwards ;
behind, it

is rounded, convex above and concave below, and projects

backwards on a lower plane, the crown being elevated above

its upper surface.

The second primary or lateral oblique teeth are very in-

equilateral, one side being concave, the other convex; they

have oidy three ridges, with the grooves very wide ; the scoop-

like cutting-margin is deep, oblique, and projects laterally on

the concave side.

The largest Petalodontoid or secondary teeth are nearly ^ inch

wide and f inch long; they are inequilateral and oblique,

with one side concave, the other convex ; they are depi-essed,

and the crown is somewhat longer than the root ; the former

consists principally of a wide, sharp, hollow, scoop-like cutting-

margin, which in fresh specimens is obscurely denticulated

;

the grinding-surface is very short, and is represented by only

two transverse close-set delicate ridges immediately below
the cutting-margin ; the root tapers a little backwards, and is

truncate.

From the character of the teeth above described, it may be

inferred that the frmd of CUina.codus was composed of some
soft material, notwithstanding the rather formidable appear-

ance of the grinding- or crushing-surface. The cutting-edge

of the scoop-like margin is sharp and thin, and does not seem
calculated to seize hard and resistant bodies ; and though it is

frequentlv worn evenly down, its sharpness is maintained,

often, apparently, by the wearing of the outside, as though

the teeth had been overlapj)ed by those that opposed them.

And, moreover, the edge is not broken or chipped, as might

be expected if it had rough work to perform, or came into con-

tact with bony or shelly bodies. Neither are the ridges of the

crusliing-surface broken, but woni regidiirly, retaining their

sharpness, though in a few instances they are much reduced
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in height, as if they might even ultimately by long use entirely

disappear.

At present only three species of Janassa are known,

namely, /. hituminosa, Miinster, from the Magnesian Lime-

stone, Climaxodus wihncatus, M'Coy, from the Mountain

Limestone, and C. Imgnaforim's, Atthey, from the Coal-

measures. Two species have been described by Mr. T. P.

Barkas, under the respective names of C. ovatus^ and (7.

vermifo7nn{s-\. The first is merely the variety with compara-

tively smooth ridges ; the second is the true C. lingiia^formis,

whidi latter was the name first used. Mr. Barkas's two names

must therefore fall into the rank of synonyms J.

Climaxodus imhricatus is somewhat intermediate between

the Magnesian-Limestone species and that from the Coal-

measures. The crown is narrower and more elongated than

it is in C. Itnguarformis, and the ridges are more delicate, thus

approximating to Janassa hituminosa. The anterior cutting-

margin seems to have been deep ; but the extreme border is

wanting in M'Coy's figure ; the root is also deficient. In the

description in the ' British Paleozoic Fossils ' the posterior

extremity is mistaken for the anterior.

Mr. Howse will shortly publish in the ' Annals ' a full de-

scription of the oral armature of Janassa hitt(7ninosa in con-

tinuation of this paper. It therefore only remains for us to

state that the species will stand thus :

—

Janassa, 1832, Miinster.

Climaxodus, 1848, M'Coy.

J. hituminosa, 1817, Schloth., sp.

J. imhricata, 1848, M'Coy, sp.

,/. lingucpformis, 1868, Atthey, sp.

* Geological Magazine, vol. v. p. 495, t l^id- vol. vi. p. 381.

\ C. vennifo7-7)iis was not described till 1869. Mr. Atthey's descrip-

tion of C. linf/n(fformis and that by Mr. Barkas of C. ovafm appeared

simultaneously on the 1st of November 18(i8—the first in the 'Annals

of Natural Hi.story,' the second in the 'Geological Magazine.' Mr.

Atthey's paper, however, was read at the meeting of the Tyneside Natu-

ralists' Field Club on the previous Oth of October (>ee Nat. Hist. Trans,

of Northumberland and Durham, vol. iii. p. 295) ; so that the priority

of C. UnyrKpfoimis is clearly estaljlished. And, moreover, Mr. Atthey's

specimens had been in his cabinet for many years, and were seen, or

might have been seen, by all the palaeontologists of the district. Mr.

]'>arlia?, indeed, says that he named and described C ovatus in a lec-

ture delivered by him, on the 28th of September, to the Mechanics'

Institution of Newcastle-upon-Tyne. But, were this even strictly correct,

we apprehend it would be no such publication of the species as to secure

priority. Where, however, is the record either naming or describing at

thi.^ time C. ovatuK ? We have searched for it in vain.
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EXPLANATION OF PLATE XIL

Fi(i. \. Two rows of teeth of Janassa (C.) linguccfonnis, a little over the
natural size, arranged in order, tlio anterior row merely indi-

cated : a, central primary tooth ; b, root ; c, first lateral primary
tooth ; (I, second oblique ditto ; e, secondary or Petalodontoid
form

; /, root of ditto.

Fig. 2. Primary tooth of J. lingufeformis, smooth variety, slightly en-

larged : a, scoop-like cutting-margin ; 6, grinding- or crushing-
surface.

Fig. 3. Primary tooth of the same, a little enlarged ; worn variety, inter-

mediate between the smooth variety and those much undulated.
Fig. 4. Diagi-am of profile of primary tooth: «, scoop-like cutting-mar-

gin ; h, crushing- or grinding-smface ; c, root.

XXXVIII.

—

Descriptions of five Birds and a Hare from Ahys-
sinia. By WiLLiAM T. Blanford, F.G.S., C.M.Z.S.

Hirundo cethiopica, sp. nov.

//. similis H. alhir/ulari, Strickl. (Contri^b. to Ornith. 1840, pL 17),

sed conspicuc minor ct torque pectorali intcrrupta, gutture pec-

toreque rufcsceiiti-lavatis.

Long, tola 5-25, al. 4-3, rect. mod. 1-55, cxt. 2*3, tarsi 0-45, rostr.

a fr. 0-3, a riot. 0-5 poU. Angl.

Syn. Cccropis rujifrons, auct., ex Abyssinia.

Hirundo albigidaris, Strickl. apud Heuglin, Ornithologie N. 0.

Africa's, p. 113 (nee Strickland, /. c).

Hah. in Abyssinia septentrionali, et in Nubia (teste Heuglin).

Ruticilla (?) fuscicaudata, sp. nov.

R. supra brunnescenti-fusca, uropygio magis rufescente ; remigibus

rectricibusque fuscis, ^^x pallidiorc marginatis ; macula antc-

oculari nigrescentc, albido circumdata ; mento,guln, abdominequo
medio sordide albis, pectore et hypochondriis cincraseentibus.

llostro pcdibusque fuscis.

Long, tota circa 5-5 poll. Angl., al. 2-9o, caud. 2-2, tars. 0-9, rostr.

a fr. 0-4.'), a riot. 0-7.

H(ih. in Abyssinia septentrionali.

The form of this bird resembles Unticilhi^ the bill being

similar and the tarsi smooth in front ; but the sombre plumage
rather resembles that of a Si/Irin. Its nearest allies are B.
[Sn.ricofa) faniiliarisj Stephens, and //. [Jiri/f/iacus) sinnafa,

Sehlegel. The tail is somewhat rounded, and tiie wing is less

pointed than in Butirilla.

Plii/Uoscoims hahcssinicus, sp. nov.

Ph. P. trochili similis, sed supra magis viridescena, subtus ieabellinus

vix tlavesccns, cauda longiore.

Ann. iSt Mag. N. Hist. Scr. 4. TW. iv. 24
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Long. al. 2-5, caucL 2-05, tars. 0-78, rostr. a fr. 0*36, a rict. 0-5, tota

circa 45 poll. Angl.

Hah. in provincia Habcssiiiiea " Tigrc " dicta.

Alauda 'proctermissa^ sp. nov.

A. supra fusco-umbrina, capitis, colli postici interscapuliique plumis

late et pallide rufescenti-marginatis ; dorso posteriore magis cine-

rascente, vix striolato ; superciliis et gastrteo toto isabelliuis

;

genis, colli lateribus pectoreque saturatioribus et fusco guttatis,

regione parotica fuscescente, remigibus et tectricibus alarum um-
brinis, primariis extus isabellino, secundariis cum tectricibus ala-

rum rufo marginatis ; remigibus omnibus intus versus basin rufo-

fulvis ; uropygio et rectricibus medianis rufescenti-umbrinis, ex-

teris (pogoniis internis basin versus exceptis) et pogoniis externis

secundarum rufo-isabellinis, casteris cum partibus reliquis 4 ex-

ternarum fumoso-nigricantibus. Caput subcristatum ; rostrum

supra fuscum, subtus pallidum
;
pedes carnei.

Long. al. 3-9, caud. 2-15, tars. 1, ung. post. 0*45, rostr. a fr. 0-5, a

rictu 0*75, tota circa 6-25 poll. Angl. Foemina ^dx minor.

Hah. in provincia Habessinica " Tigre " dicta. Circa pagum Senafe

frequeutissimam inveni.

Crithagra Jiavivertex^ sp. nov.

O. supra olivacea, obsolete fusco maculata, fronte late aurea, pileo

summo paullatim olivascente ; superciliis flavis, postice produetis
;

loris fuscis ; colli lateribus olivaceis, immaculatis ; uropygio flavo;

remigibus cum tectricibus alarum rectrieibusque fuscis flavo

marginatis, remigum marginibus internis pallidis ; gastroeo sordide

flavo, olivascenti-lavato, crisso albescente ; rostro brunneo, pedi-

biis fuscis. Pcemina vix dilutius colorata.

Long. al. 3-15, caud. 245, tars. 0-G, rostr. a fr. 0*35, tota circa 5-25

poll. Angl.

Hah. in provincia Habessinica " Tigre " dicta.

Lepus tigrensis^ sp. nov.

L. persimilis L. saxat'di, sed minor, Cauda breviore, plantarura pilis

ferrugineis, hand umbrinis.

Long, capitis 4, corporis circa 13, caudfc cum pilis ad extremitatem 4,

sine pilis 3, auris 5, lat. ejusdem 2-8; long, craiiii 3-5, lat. 1*6,

alt. 2-2
; long, tibia; 5-3, tarsi 4-5, radii 4'5, carpi 23 poU.

Angl.

Syn. Lepus abyssinicus, Lefebvre, Voyage in Abyssinie, Atlas, pi. 5. fig. 1

(nee Ilempr. et Elireub.).

More complete descriptions, wliere necessary, and figures

will be given in my forthcoming account of natural-history

observations made during the Abyssinian expedition.
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XXXIX.

—

Descri^ttions of some new American Phyllopod
Crustacea. By A. E. Verrill*.

Artemia, Leach.

This interesting genus is remarkable for its habit of living

and floimshing best in very saline and alkaline waters, such
as tlie natural salt lakes of Egypt, Utali, &c,, and the artificial

brines formed by the evaporation of sea-water by exposure
to the heat of the sun, as in England, France, and the West
Indies.

The species first made known, A. sah'na, Leach {Cancer sa-

linus, Linn.), was first described by Schlosscrt, who found it

in great profusion in the brines of Lymington, England.
Linne indicates it also from the salt lakes of Siberia—per-

haps a distinct species, and probably the same as that observed

by Pallas J in great numbers in the Great Schimelee. More
recently it has been described from the salterns of soutliern

France, at Montpellier, &c.§ The genus has been found also

in the lakes Goumphidieli, Amaruli, and Bedali in Egypt,
which are reported to be both very saline and alkaline, their

bottoms being " covered with a layer of crystals of carbonate

of soda, sulphate of soda, and common salt," while the density

of the Avater is stated as 1*255. The Egyptian species appears

not to have been described as yet||. In the Antilles A. Guil-

• From Sillimaii's American Journal, being an abstract of a paper
read before the American Association for the Advancement of Science,

Salem, Mass., Aug. 18G9.

t ' Observations p^riodiques sur la Physique, I'Histoire Natm-elle et les

Beaux-Arts,' par Gautier, 17oG (with figures). An extract from this is

republished in ' Annales des Sciences Nat.' st5r. 2. t. xiii. p. i'2G (1840), in

an elaborate description of the anatomv, development, habits, &c. of

Artemia salina, by M. .Toly, illustrated by two excellent plates of the

female and young. M. .Toly failed to observe the male among more than
a thousand females, and therefore doubted whether the sexes were dis-

tinct, suggesting tliat the males very well described by Schlosser were
only the young, although that author described them as clasping the

females in the well-known manner ; but he did not observe the actual

copulation.

See also an article by Thomas Rackett, in Trans. Linn. Soc. of London,

1812, vol. xi. p. 205, pi. 14 (figures very bad) ; Thomson, Zoological Re-
searches, No. o. p. lOo, t. 1 & 2 ; W. liaird, Nat. Ilist. of the IJritish

Entoniostraca, p. (il, tab. 2. figs. 2-4 (figures very good, but the speci-

mens probably not full-grown).

X Vovage en diff^rentes provinces de I'Empire de Russie, t. ii. p. 505
(tr. Joly).

§ M. Payen, "Note sur des Animaux qui coloi-ont en rouge les maraia

salans," Ann. desSei. Nat. IH-'iG, si'r. 2. t. vi. p. 21!) (contains experiments

on the efl'ects caused by altering the composition and density of the water)
;

also op. cit. 18.'}H, t. X. p. ."^15; .Toly, op. cit. 1840, t. xiii. p. 225 (see above);

Milne-Edwards, Crustact^s, t. iii. p. .'^G9 (1840).

II
AudcMiiii, Ann. des Sci. Nat. 1836, s^r. 2. t. vi. p. 2.30.

24*
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dingi^ Thompson, occurs*. A. Mulhausenvi, Eclw. (Fischer,

sp.) is found in Lake Loak, in the Crimea f. A few years

ago Prof, Silliman presented to Ihe Museum of Yale College

a number of specimens of a new species, A. monica^ V., which
he collected in Mono Lake, California, where it occurs in great

abundance associated with the larvte oi EphydraX. The water

of this lake is very dense, and not only very saline but also so

alkaline that it is said to be used for removing grease from
clothing. I have been unable, however, to find any reliable

analysis of this water. It is said to contain biborate of

soda. Prof. Silliman informs me that the genus also occurs

in Little Salt Lake, It occurs in great abundance in Great
Salt Lake, Utah, as I am informed by Prof. D. C. Eaton, who
obtained specimens there during the present summer; but these

have not yet come to hand. The water of Great Salt Lake
has usually been described by travellers as destitute of all life;

but according to Prof. Eaton it contains not only an abundance
of Artemicc, but also various other small animals, insect-larvse,

&c. The density of the water is stated as 1*170, but doubtless

varies much according to the season §. It yields, according to

Dr. Gale, over 22 per cent, of solid matter ||, while the Syracuse
Saline, one of the richest natural brines in the United States,

contains but 19*16 per cent.^ A few weeks ago, Mr. Oscar
Harger discovered another new species, ^.(j'raci7/,s',A^., nearNew
Haven, under very peculiar circumstances. On the long wooden
bridge across West Piver and the extensive salt-marsh on the

West-Haven side, are placed large wooden tubs tilled with
water from various pools on the marsh, to be used in case of

fire. By long exposure to the sun and air, the water in these

becomes concentrated, and thus furnishes suitable stations for

the rapid increase of Artemice. On examining the tubs on the

* Thompson, Zool. Researches, fasc. 7. pi. 1. figs. 11, 12.

t Edwards, OrustactSs, t. iii. p. 370 (1840).

X Verrill, Proc. Boston Soc. Nat. Hist. 1866, vol. xi. p. 3 (the larvjB

were wrongly referred to Eristnlis)
; Packard, " On Insects inhabiting

Salt-water," Proc. Essex Inst. 1869, vol. vi. p. 41.

§ The density of the water of the Atlantic Ocean is stated as 1-020,

that of the Dea Sea 1-130 to 1-227.

II
This solid matter, according to Dr. Gale (Silliman 's Journal, ser. 2.

vol. xvii. p. 129), has the following composition :

—

Chloride of sodium 20-196
Sulphate of soda 1 -834

Chloride of magnesium 0-2o2
Chloride of calcium trace

22-282

51 For analyses of several of those brines, see Dana's ' System of Mine-
ralogy,' p. 113.
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1st of August, I fouud eiglit of them partly filled with water,
in six of wliieh the xlrtctaia' were fouud in abundance, though
more numerous in one than ni any (jf the others. In one tub,

in wliieh the water had a decidedly milky a})pearance, they
were so abundant that hundreds could be obtained in a few
minutes. The water in some of the other tubs containing them
was of a reddish or brownish hue, or about the colour of weak
tea. In two no xirteiauv could be seen ; and in these the water
ap[)eared to have been more recently renewed. Search was
made in tlie pools from which the water had been taken ; but
no Artemiai were found, though doubtless from these places

the progenitors of those inhabiting the tubs must have been
taken. It is probable that in the pools they exist in very
small numbers, being kept in check partly by various small

fishes and other enemies, and partly by the unfavourable cha-

racter of the water; while in the tubs the density of the water
is more favourable for their rapid increase, and uufavom'able

or fatal to their enemies*. The water from the tubs, when
examined with a high power of the microscope, was found to

be filled with immense numbers of Infusoria of various kinds,

such as Monads, Vibrios, and Bacteria, most of which w^ere so

small as to be distinguishable only as moving points with a

^-inch objective.

In the salterns of France the Artemiai are associated with

immense numbers of a monad, usually bright red in colour,

which has been named Monas Dunalii by Joly, who attributes

to it the red colour which the brine assumes just before crys-

tallization f, as also the red colour observed in the Artemia;^

^\lliell doubtless feed upon it as Avell as upon various other

livimr Infusoria and dead animal and vetj;etable matter of va-

rious kinds |. The Monas DunaUi appears in abundance in

the water having the density most favourable for Artemia, but

increases in far greater ])roportion in the still denser, nearly or

quite saturated brine in which Artemia does not live. The
observations of Payen and Joly show that the A. saliiia of

France can exist in waters varying in density from 4° to 20°

Baumc, but that they flourish best in those that have a density

of 10° to 15° §. According to Kackett, those of Lymington

* The density of the water in two of the tubs containing most Artetm'(K

was l-0(>5, equivalent to a brine coutainin-r 007 per cent, of salt. One of
those tested was brownish, the otlior milky.

t '* Recherchcs sur la Coloration en llousre des Marais Salans M(5di-

terraneens," par M. Jolv (Ann. d. Sci. Nat. 1^40, sor. 2. t. xiii. p. 2(>G).

X Accordin<r to >[. Joly (o/). o//. p. 2(52^ a beetle, Hi/droponui salinus,

Joly, abo inhabits the salterns where the water has a density of 6" or 7°

Baunit^, and preys upon the Artemia:

§ 4° to 20° Baum^ is equivalent to a density of about 1-02 to 116:
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do not live in the water which is undergoing the iirst stage of

concentration, but only in the pans of concentrated brine con-

taining about " a quarter of a pound of salt to the pint."

Our A. gracilis can exist without apparent inconvenience

when the water in which they occur is diluted with an equal

bulk of fresh water, as well as when it is much concentrated

by evaporation. The water in which they were found varies

in density from 1-060 to 1'065.

The genus is characterized by having eleven pairs of fom'-

jointed branchial " feet " or fins along the sides of the body,

the middle ones being the longest. Each joint of the " feet

"

bears flat branchial appendages, ciliated with sharp setaj, as in

the other genera of the family. Tlie abdomen is slender, six-

jointed, the last joint long, terminated by two small projecting

appendages, each bearing from six to ten plumose setee. The
first abdominal segment bears the external sexual organs of the

male, and a short dilated ovigerous pouch in the female. In
the male the head bears in front a pair of large three-jointed

hooks or clasping-organs, each of which has on the inner side

of its basal joint a small rounded appendage—a pair of slender

antennas just behind these, terminated by two or three minute
setffi—a pair of pedunculated compound eyes—and a dark
spot on the middle of the head, which is the remains of the
single eye of the young. The mouth below is provided with
a broad labrum, a pair of mandibles, two pairs of jaws, and a
pair of lateral papilla3. In the female the head lacks the stout

claspers, which are replaced by a pair of comparatively small,

simple, horn-shaped organs.

Artemia gracilis^ Verrill, sp. nov.

Body slender, in the male about '3 inch long, in the female
•4. Claspers of the niale relatively long and powerful ; first

joint thickened, with a distinct angle at the articulation on the

outside, and a short, rounded, nearly semicircular process on
the inside near the base, about its own diameter from the base;

second joint broad, flattened, continuous with the third joint,

strongly curved, outline nearly regularly convex on the out-

side, until near the middle it suddenly bends inward, forming
an obtuse angle, beyond which the outline is concave to the

last articulation, where it becomes again convex, forming on
the last joint a slight rounded angle; the inner edge is nearly

straight or but slightly concave to the last articulation, where

10° to IS'^zzlOTS to 1-117. A brine liaviug a density of 1-020, wliicli is

nearly that of sea-water, contains about iJ-766 per c"ent. of salt ; one of
MfiO contains 21-219 per cent.; one of 1-075 about 10-279 per cent.;
1-117 about 15-794 per cent.



Phyllopod Crustacea. 395

there is a slight but distinct angle ; last joint triangular,

longer than broad, tapering to the acute, slightly excurved
})oint. Anteiniaj slender, elongated, reaching beyond tlie first

articulation of the claspers ;
termhial set;e minute. Abdomen

slender, smooth ; the terminal lobes small, longer than broad,

broadly rounded at the end, slightly constricted at the base

inside, each bearing usually seven or nine plumose setje, the

central ones much the longest. Ovigerous pouch of the female,

when seen from below, flask-shaped, the neck extending back-

ward and downward, short, thick, subcylindrieal towards the

end, the body of the " flask " short, thick, swollen laterally,

broader than long, the sides terminating outwardly in a small,

triangular, sliai'p tooth, sometimes showing a minute spine.

This pouch is generally filled with numerous large brownish

eggs.

Colour generally reddish, flesh-colour, or light greenish,

translucent, the males usually lighter, greenish Avhite, the

intestines generally showing through as a dark reddish or

greenish median line ; eyes very dark bro^\ai or black ; ovaries

often whitish, along each side of the abdomen.
An adult male gives the following measui-ements :

—

Distance between eyes 1*81 millim. ; breadth of head '76

;

length of eye-stalks *62
; length of first joint of the claspers "91,

its breadth "72, breadth of its appendage "18
; length of second

and third joints from outer edge of first articulation to the tip

2'48, greatest breadth '86, breadth at last articulation "72

;

length of last joint 1'05 ; length of last joint of abdomen, ex-

clusive of appendages, I'OO, its breadth "31 ; length of pre-

ceding joint -42, its breadth "37 ; length of terminal appen-

dages "21, breadth 0'96
;
length of longest sette "70.

Near New Haven, in tubs of water from salt marsh.

Artemia momca, Verrill, sp. nov.

Form similar to that of the preceding species, but a little

larger and stouter. The largest female is 13 millim. ('51 inch)

long, the abdomen being 6 millim. ; and 5 millim. across the

branchial feet in their natural, partly extended position. The
largest male is ll'o millim. (•45 inch) long, the abdomen being

6 millim. The claspers of the male are relatively stouter, the

hook or outer two joints being much broader, mure triangular,

and less elongated. The inner edge of the first joint, as seen

from below, is regularly convex, bearing the apjjendage on its

most convex part and not so near the base as in A. gracilis^

the distance being about twice the breadth of the organ, which

is about as broad as long and regularly roumled. At the

articulation the outer edge of the joint projects as a distinct
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angle. The second and third joints together have a nearly

triangular form, the breadth being about half the length ; the

outer edge is regularly rounded, shorter than in the preceding;

it forms little more than a right angle with the front edge,

which is nearly sti-aight or a little concave, sometimes slightly

convex at the last articulation, but not forming a distinct angle

there ; the inner edge of the hook is a little concave on the

first joint, becoming convex at the last articulation, where

there is a distinct but very obtuse angle. The last joint is

almost regularly triangular, about as broad as long, tapering

to an obtuse point, the inner edge being a little convex. The
antenna are very slender, and do not reach the first articula-

tion of the claspers. The caudal appendages are smaller than

in A. gracilis y and scarcely longer than broad, rounded at the

end, terminated by nine or ten very slender plumose setffi.

The egg-pouch of the female is broad flask-shaped, strongly

convex in the middle below, the sides not fonning such sharp

angles as in vl. gracilis.

The English specimens of A. salina, as figured by Baird,

differ from both the preceding species in having longer, more
curved, and sharper clasping-hooks, and the basal appendage

more elongated ; the egg-pouch, though badly figured, is of a

very difterent form. The French specimens, as figm-ed by
Joly, ap])ear like a distinct species, the egg-pouch being of a

very different form, and the caudal appendages very much
longer and larger than in either of our species, while Baird's

figure represents them as very small 5 but his specimens appear

to have been smaller, and may have been immature, for these

species begin to breed before they are half groAvn. Whether
the French species be distinct from the English can only be

determined by additional examinations, especially of the male
;

fin- the male of the former appears not to have been figured

hitherto.

Branchipus, Schaffer.

Branchijma, Schiiffer, Elementa Entoniologica, 1706 (tj'pe, B. pisci-

formis=(?) B. stagnalis, Linn, sp.)-

Branchipus (pars), Lamarck, Latreille, Leach, Edwards.
Chirocephalus (pars), Dana (non Benedict Provost, 1803; Jurine,

Thompson, Baird).

Under the name of Branchipus at least four generic groups

have been confounded by various authors.

Brancliipxis should be restricted to the original s])ccies de-

scribed by (Schiiffer and the allied species, of which B. stagnalis

(Lirm. sp.) is one, and if not identical with B. piseijvrmis, as

is generally supposed, must be closely allied to it.
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As thus restrictedj the genus is characterized by the stout

two-jointc'd chispcrs of tlie male, with or without a tootli near

the base of the hook, the basal joint being swollen, by having

a pair of simple appendages resembling antennae between the

bases of the claspers in front, by the large, thick, oval egg-

pouches of the female, and, apparently, by the structure of the

branchial organs. It includes B. stafjnalisj B. sjji'nosus, Edw.,
B. reniah's, Verrill, sp. nov., &c. Perhaps B. j^^i^^i'^osus,

Miiller, also belongs here.

Branchinecta.—A group of species allied to these, but de-

stitute of all appendages between the bases of the claspers of

the male, which are more slender and simple—with a much
elongated egg-pouch, having lateral lobes at the base—a more
slender body, with more elongated branchial organs, the middle

ones longest—and having, in general apjiearancc, a much
stronger resemblance to Artemia, probably constitutes an-

other genus ; but for the present we prefer to regard it as a

subgenus oi Branchipus.

For this group we propose the name Branchinecta. It in-

cludes two new arctic species, B. grwnlandica and B. arctica^

and B.fcrox (Edw.,sp.) from near Odessa.

Heterohranchipus.—Dr. Loven* has described a singular

species, B. cafer, which appears worthy to constitute a distinct

genus. It is remarkable on accomit of the very curious claspers

of the male, which are very long, three-jointed, flexuous, the

basal joint bearing a long cirrus externally and a lacerate tootli

on the inner side of the base, the outer joint bifid, the internal

part cirriform, the external one deeply bilobed. External

male organs very long, slender, curved, outer portion serrate

on the .outer edge, with short seta? on the inner edge ; egg-

pouches long, slender, slightly enlarged and beaked at the

end ; branchiaj of a peculiar structure ;
front of head between

the claspers with a short bimucronate rostrum.

//. cafer is from the marshes of Xatal, South Africa.

Chirocep/ialusj Prevost, 1803.—This genus, established for

C. diaphanus, is evidently very distinct from all the ])rccoding.

The typical species is large, stout, and remarkable for the

singular appendages between the claspers of the male, on the

front of the head. These consist of two long, ligulate, fleshy

processes, serrated on each side, which coil in a spiral beneath

the head, but when extended, as in copulation, reach beyond

the claspers ; attached to the outer side of each of these

are four long processes strongly serrate on the inner edge, and

near the base another large, broad, thin, subtriangular appeu-

• Koiigl. \et. Akad. Ilandl. 184<i. p. -i^-i, tab. .5.
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dage, its edges strongly serrate, especially in front, capable of

folding up like a fan when not in use. The claspers have a

much swollen basal joint, a strongly serrate tooth on the inside

of the base of the second joint, which beyond this is slender

and regularly curved. Egg-pouch long-oval, large and thick
;

caudal appendages large ; male organs and branchias peculiar.

C. diajyhanus, Prev., inhabits freshwater pools in France,

Switzerland, and England. It is well described and hgured
in Baird's ' British Entomostraca,' p. 39, tab. 3 & 4.

Branchipus venialis, Verrill, sp. nov.

Form rather stout, large ; the full-grown females are 23
millim. ('91 inch) long, the abdomen being 14 millims. ; and
6*5 millims. wide across the branchial organs in their natural

position ; breadth of head across the eyes 4 millims. A large

male is 22 millims. ("87 inch) long, the body 12 millims.
;

the breadth of head across eyes 5 millims. ; the entire length

of claspers 8 millims. The claspers are very large and strong,

the basal joint much swollen, with a soft integument, capable

of retracting the basal portion of the second joint into itself by
involution of its outer edge ; the second joint is elongated,

broad and stout at base, with an angle on the outside,

from which it rapidly narrows by strongly concave outlines

on each edge, but most on the outside ; at the constricted

portion, not far from the base, it bears a large, strong, very
prominent, crooked, bluntly pointed tooth, which is directed

inward and backward, not serrate on its outer side ; beyond
the tooth the rest of the joint is long and rather slender, curved

outward and forward at base, having just beyond the tooth on
the inside a distinct but very obtuse rounded angle, from
which the outline slightly curves inward to near the tip, which
is a little dilated and recurved. The basal portion, including

the tooth, is retracted into the first joint in some specimens.

On the front of the head, between the basal joints of the

claspers, are two flat, short, lanceolate, ligulate, fleshy pro-

cesses, with finely serrate edges, usually coiled down, but,

when extended, scarcely more than half as long as the basal

Joint of the claspers. Anteinia3 small and very slender, taper-

ing, reaching a little bcyoiul the eyes. Caudal appendages

long, rather narrow, slightly swollen at base, gradually tajDcr-

ing to the acute tips, and bearing along the sides, except at

base, very numerous long plumose setae. Egg-pouches short,

broad-oval, nearly as wide as long, slightly threc-lobed pos-

teriorly, the central lobe largest, sides extended and largely

adherent to the sides of the abdomen ; length 4 millims., width
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3*5. Botly flesh-colour or pale red, the intestine darker red or

greenish,

A huge male gives the following measurements :

—

Length of first joint of claspcrs 4'62 millinis., diameter 2*40
;

length of seeond joint 4*14, breadth at base 1'9U, at tooth '72,

in middle "52 ; length of tooth '90, its diameter '33 ; length

of caudal appendages 4, breadth at base '33, in middle '20

;

length of seta3 2 ; length of antennae 3.

New Haven, in stagnant pools (J. D, Dana, D. C. Eaton,
A. E. Verrill) ; Salem^ Mass., April 19, 1859 (K. H. Wheat-
land, C. Cook, from Essex Institute) : Cambridge, Mass.
(A. E. Verrill).

This species differs widely from all the described species of

Euro])e in the character of the claspers of the male and their

appendages. B. stagnalis has a pair of long setiform organs
between tlie claspers, and a tooth on the outer side of their

seeond joint ; B. sjoinosus resembles our species somewhat in

the frontal appendages between the claspers, but lacks the

conspicuous tooth at the base of the second joint of the latter.

The shape of the egg-pouch in our species is also characteristic.

This is doubtless the species referred to by Dr. Gould under
the name oi Bninchipus stagnalis*. Dekayf copies the dia-

gnosis of B. starjnalis (?) from a foreign work, and gives a

figure of ChirocephaJus diaphamis^ copied apparently from
Desmarest, pi. 56, which is itself a copy.

This species appears very early in spring, often in great

numbers, in quiet pools. I have never seen it later than the

middle of May
;
yet, since the individuals seen in early spring

are full-grown, it might, doubtless, be fomid also in autumn.

BrancMpus {Branchinecta) arcticusy Verrill, sp. nov.

Branchipus paludosus, Packard, Invertebrate Fauna of Labrador, in

Mem. Boston Soc. Nat. Hist. i. p. 205 (non Miiller^.

Form slender, body short, abdomen elongated. A full-sized

male is 20 millims. ('79 inch) long, exclusive of the claspers,

the abdomen being 13 millims., the breadtii between the eyes

3 millims. A female, 20 millims. long, with the abdomen
12 millims., has an egg-poueh ()"2 long. Branehial " feet

"

slender, elongated, the middle ones longest, 4—5 millims. long

when extended. Clasi)ers of the male rather long and slender;

the basal joint is but little swollen, elongated, regularly curved,

with a small tooth or prominent angle at the articulation on

the inside, and on the inner side a row of numerous snudi,

* Invertebrata of Massachusett.^i, p. ."iM*.).

t Natural History of New York, Zoology, Part I. Crustacea, p. G3,

pL 9. fitj. 30.
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distinct, sharp teeth, extending from the articuhation about

lialf way to the base, and arranged somewhat obliquely ; se-

cond joint slender, regularly curved, tapering to a blunt point,

the inner edge minutely serrulate. Front simply curved, with

no appendages. Antennce slender, scarcely more than half the

length of the basal joint of the claspers. Labrum long and

narrow; mandibles stout, strongly curved, bluntly pointed.

Caudal appendages slender lanceolate, rather small, with long-

slender setJB. Egg-pouch much elongated, slender, subcylin-

drical, beaked or slightly bilobed at the end, the upper or

dorsal lobe longest, its basal portion with two small, rounded,

lateral lobes.

A large male gives the following measurements :

—

Breadth between outer extremity of eyes 3*46 millims.

;

diameter of eyes 'Q>Q] length of basal joint of claspers 1*66,

breadth '11
;
length of second joint 1-29, breadth at its base

•46 ; width of mandibles at middle 'QQ
;
length of caudal ap-

pendages -96, breadth at base -16 ; length of longest set^ "84

to 1 millim.

Colour of preserved specimens pale reddish, w^ith dark green

intestine. Labrador, at '' Indian Tickle," on the north shore

of Invuctoke Inlet ; abundant in a pool of fresh water (Dr. A.

S. Packard).

Branchijnis [Brancliinecta) groenlnndicus^ Verrill, sp. nov.

A little stouter than the last ; the largest male is 17 millims.

long, exclusive of claspers, the abdomen being 10 millims.,

including caudal appendages. Claspers similar to those of B.

arcticus, but more elongated, the basal joint less curved, and

the second joint longer, less regularly curved, tapering more

quickly at base and consequently more attenuated beyond the

middle, and with more slender tips, which are nearly straight.

The tooth on the inside of the first joint is rather more promi-

nent, but the teeth of the row along the inside are similar. Cau-

dal appendages stouter, tapering more rapidly. External male

organs slender, curved outward, swollen at base. The largest

female is not mature, and the egg-pouch contains no eggs
;

it

is small, slender, elongated, subcylindrical, beaked at the end.

The largest male gives the following measurements :

—

Breadth between eyes 3*20 millims. ; length of basal joint

of claspers 2*81, breadth '95
;
length of second joint 2*24, its

breadth at base "76; length of caudal appendages '86, width

at base "24 ; length of setas "76.

Greenland (Dr. Chr. Liitken). From the University Zoo-

logical Museum, Copeidiagen.

Of this species I have seen but four specimens, wliich were
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sent to Dr. A. S. Packard by Dr. Liitkcn, under the name of

B. pahulosus, ^lUller. The latter appears to be quite distinct,

to judge from the figures ; it is represented as having appen-
dages between the claspers, and very slender, linear caudal

appendages. In the form of the egg-pouch and the serration

of the first joint of the claspers it is similar.

This species is very closely allied to B. arcti'cus
;
and when

a larger series of specimens can be examined, it may prove to

be only a local variety ; but the specimens studied show dif-

ferences that seem to warrant their separation.

XL.— On some British Freshwater Shells.

By J. GwYN Jeffreys, F.R.S.

I LATELY received from Mr. Thomas Rogers, an active and
enthusiastic naturalist at Manchester, specimens of a small
PlanorMs, for my opinion. He discovered them in the Bolton
Canal. They proved to belong to a species new to Europe,
viz. the P. dilatatus of Gould [P. lens. Lea), which was origi-

nally found near Cincinnati, and inhabits an extensive tract

of the United States. The shell is about the same size as P.

nautileiis, which may be considered its nearest ally ; but it has
one wdiorl less, the periphery is angulated, the underside is

remarkably gibbous, the mouth is very large, squarish, and
scarcely oblique, the outer lip is expanded (" so as to make it

trumpet-shaped," Gould), and the vmibilicus is abruptly con-
tracted, small, and deep. Some of the Manchester specimens
are more or less distinctly, though microscopically, striated in

the direction of the spire. The following is a description of

the animal or soft parts :

—

Bod// dark grey, often with a slight orange tint, closely and
minutely speckled with flake-white : mantle thick, lining

the mouth of the shell : head large and tumid : mouth fur-

nished with broad lobular lips : tentacles cylindrical and
extensile, wi<lely diverging, broad and triangular at the

base ; the sheath or outer part is gelatinous, and the core or

inner part is of a much darker colour and ajiparentlv greater

consistence ;
tips rounded : ei/es sessile, on tlie inner base of

the tentacles : foot oblong, squarish in front, and bluntly

pointed behind : verge curved, on the left-hand or umbilical

side of the shell. The spawn is arranged in an irregular

mass containing about a dozen membranous capsules, each
of which has a yellowish yolk or vitcllus in the centre.

It is active, and occasionally creeps, like many other aquatic
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Gastropods, on the under surface of the water, with its shell

downwards.
Inhabits the Bolton and Gorton Canals at Manchester.

Suspecting that this American species had been introduced

into our canals through the cotton-mills, I wrote to Mr. Rogers
for information ; and he tells me that in one habitat (and pro-

bably in the other also) the waste from the first process or
" blowing-machine " is discharged close to that part of the

canal where the Planorhis occurs. As the best cotton is culti-

vated in river-bottoms, and the crop, when picked, is spread

out and dried, nothing is more likely than that it should take

up either the Planorhis or its eggs ; and these could be trans-

ported alive to any distance. The vitality of Planorhis ^ and
its capability of enduring considerable changes of temperature,

may be inferred from the habit which certain species are known
to possess of closing the mouth of the shell in summer (when
the shallow pieces of water in which they live are dried up)

with an epiphragm or membranous lid, to exclude the heat

and prevent the evaporation of the natural moisture. Thus
protected, they keep alive for weeks, and even months, until

the return of the rainy season.

In connexion with the foregoing, I would suggest that

Spluerium ovale may have been introduced in the same or

some other way from the United States. That species also

inhabits the canals near Manchester, and may be the Cyclas
transversa of Say. It has long been known in this country.

I have a specimen which was iu Dr. Turton's collection of

British shells more than forty years ago.

I have written to Mr. Anthony, of Cambridge, Mass.^ one
of the leading conchologists in the United States, for informa-

tion as to the range of distribution there of both these species,

and especially as to whether they, or either of them, inhabit the

cotton-growing districts.

Several species of land-shells (e. g. Zonites cellarius and
Helix nemoralis^ var. horte?isis), and perhaps of freshwater

shells also, are supposed to have been introduced into North
America from Europe by the agency of man, and are now
thoroughly acclimatized in the former continent.

XLI.—Notes on Seals (Phocidae) and the Changes in the Form
of their Lower Jaw during Orowth. By Dr. J. E. Gray,
F.E.S. &c.

One of the most important studies of zoologists has been the

examination and comparison of the differences in the colour
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and stmcturc of fur or feathers, and otlicr external characters,

that occur during tlic growth of animals, and the differences

that take place in the outer appearance of the same animals in

the different seasons. Now that so much attention is paid to

the characters afforded by the skull, teeth, and other parts of

the skeleton to distinguish the recent species, and to separate

them from the allied animals Avhose remains are fomid in a fossil

state, it becomes most important that great attention should

be paid to the variation which takes place in the form of the

different bones during the progress of the animals towards ma-
turity or old age, and the variation that occm-s in the different

bones of the skeleton of the same species, or in the skeletons

of allied species.

Having the importance of this study always before my eyes,

I send you an account of a difference which I have recently

observed in the form of the lower jaws of Seals during the

growth of the animals.

The British Museum has lately received the skulls and
skeletons of some large European Seals (I believe, from the

Baltic) which were exhibited in the Zoological Gardens as the
" Ringed Seal, PJioca annellata.'''' They are very interesting

as showing the difference in the forai of the front part of the

lower edge of the lower jaw which occui's during the growth
of these animals.

Unfortunately almost all the skulls of the European Seals

previously in the Museum collection are from young animals.

The examination and comparison of these skulls of yoimg
animals, and the comparison of these with the skulls of the

adult Seals received from Mr.Wood from Vancouver's Island,

which I described under the name of Halicyon Etc/mrdii, in-

duced me to believe that the form of the lower edge of the
" lower jaw afforded very good characters for the distinction

of the species." (See Proc. Zool. Soc. 1864, p. 30, and Cat. of

Seals and Whales in the Brit. Mus. 1865, p. 30.)

The skulls of older specimens of Callocephalus vitulinus

in the British Museum show that, though the strength and
general form of the lower jaw, and especially the position of

the angle in the lower edge as compared with the condyle,

do afford good specific and even generic characters, the

form of the inner side of the lower edge, on which I have been
inclined to place reliance, varies considerably according to the

age of the specimens. In the young specimen, for example,
the inner edge of the front of the lower jaw is dilated and pro-

duced inwards, so as to form a protection to the front of the

gullet ; but as the animal increases in age, this dilatation
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appears to diminish, or, rather, not to be extended as the jaw
becomes thicker in front, which it does in the adult animal.

In the skull of the adult animal, it no longer forms a pro-

jection on the inner side of the lower edge of the jaw; the jaw
being much thicker andmore substantial, it forms only a slightly

marked keel on the middle of the lower surface of the jaw,

separated from the rest of the jaw by a slight groove on its

inner side.

The extent of this dilatation in the young animal affords a

character for the separation of the young animals of the dif-

ferent species. Thus, in the young Calloceplialus vihdiyius,

the dilatation only extends to a line even with the third lower

grinder ; in Pagomys foetidus it extends to a line even with

the fifth or last lower grinder, and it is wider and more deve-

loped in the latter than the former. The ramus of the lower

jaw in this genus is so oblique and directed backwards, that

the angle on the hinder part of the lower edge is in a line

considerably in front of the upper part of the compressed pro-

cess in front of the condyle. (See Proc. Zool. Soc. 1864, p. 29,

f. 3 ; Cat. Seals & Whales Brit. Mus. 1865, p. 28,/. c.)

Though it is impossible to determine the species of Seals

with any certainty without the more careful examination and
comparison of the skulls, yet it is by no means impossible that

two or more specimens which are very distinct in external

characters, manner, habit, voice, &c. may have very similar

skulls, or skulls so alike that, when they are compared in a

museum, they may be regarded only as individual or acci-

dental variations of the same species.

The form of the hinder edge of the palate seems to be less

liable to variation in the Earless Seals {PJwcidcr) than in the

Eared Seals or Sea-bears, at least as far as I have been able

to observe in the skulls of these Seals in the British-Museum
and other collections.

The earless Seals {Phocidce) are distinguished from the

other Pinnipedia thus :—A small perforation for the ear, with-

out an external concli. Eyes large. The feet hairy, more or

less clawed ; fingers short, curved, webbed, claw^ed, forming a

well-formed webbed foot ; the toes unequal, the three middle

shorter, forming a broad triangular foot when expanded and an
elongated paddle when contracted; the pahn and soles hairy.

The hind limbs are folded together, and arc produced outwards

behind the body, when on land or in the water. Walking
on land by the action of tlie abdominal muscles. Testicles

enclosed in the body. Skull and skeleton very distinct from
those of Otariadae in external form

; skull without any, or only

a rudimentary postorbital process.
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Section I. Cutting-teeth |, lower conical ; land toes clmoed.

Tribe 1. Phocina. The front grinder in each jaw single-,

not, as the rest, two-rooted. Head narrow in front.

Muffle bald, callous, and with a central erect groove be-
tween the nostrils.

r. Muzzle broad, whiskers smooth ; third finger longest.

Skull : face large, forehead convex, palate arched

behind. Lower jaw strong, ramiserial angle under
the front of the condyle ; teeth small, compressed,
far a])art.

Phoca, Gray, Cat. S. & W. 31, f. 10.

II. Muzzle conical, whiskers waved ; first finger longest.

Skull tapering in front ; forehead flat ,• face small.

* LoAver jaw strong, ramiserial angle in a line rather

in front of the condyle ; teeth thick, conical, lobed.

Paffojy/iihis, Gray, ibid. 25, f. 8. Hinder end of

palate truncated.

Halicyon, Gray, ibid. 27, f. 9. Hinder end of

palate arched.

Callocej^halus, Gray, ibid. 21, f. 7. Hinder end
of palate angular.

** Lower jaw weak, ramus sloping, angle in front of

the process in front of the condyle ; teeth small,

separate, compressed and lobed, especially in the

lower jaw.

Pagomys^ Gray, ibid. 22. Hinder end of palate

angular.

Tribe 2. HALiciitERiXA. The grinders all single-rooted, ex-

cept the two liinder of the upper and the hindmost of the

lower jaw. Head broad, square in front ; muzzle large,

tnmcate ; muffle hairy to the edge and between the nos-

trils ; whiskers waved.
HalichoeruSy Gray, ibid. 33, f. 11. North Sea.

Section II. Cutting-teeth \. Muffle hairy to the edge and
between the nostrils.

Tribe 3. Monachina. Lower cutting-teeth notched on the

inner side ; the first grinder in each jaw single-rooted,

the rest two-rooted.

MonachuSj Gray, ibid. 18, f. 6.

Tribe 4. Lobodontina. Cutting-teeth concave
;
grinders

deeply and immensely lobed ; the first, second, and third

upper and the first lower grinder one-rooted, the rest two-

rooted. Hinder claw small, Mufilc hairy.

Lobodon, Gray, i/>id. 9, f. 2 (skull). Lower jaw
with angle beneath the condyles. Antarctic bea.

Ann. & Mag. N. Hist. Ser. 4. Vol. iv. 25
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Tribe 5. Stenorhynchina. Cutting-teeth conical
;
grind-

ers more or less three-lobed, two front in each jaw single-

rooted, the rest two-rooted. Muffle hairy to the edge and
between the nostrils. Hind feet clawless. Antarctic

Seas and South Pacific?

Stenorhynchus^ Gray, ihid. 15, f. 5. Lower jaw
strong, ramus erect

;
grinders with three

cylindrical elongate lobes.

Ommatophoca^ Grray, ihid. 33, f. 4. Lower jaw
slender in front

;
grinders small, compressed,

with a central incurved lobe and a very small

one on each side.

Lejptonyx^ Grray, ibid. 11, f. 3. Lower jaw
weak, ramus shelving backwards

;
grinders

subcompressed, with small central and smaller

posterior lobes.

Tribe 6. Cystophorina, Gray, ibid. 38. Lower cutting-

teeth conical, unequal
;
grinders with small plaited crowns

and large swollen simple roots. Muffle hairy, of male
produced or inflated ;

whiskers waved.
Morunga^ Gray, ibid. 38, f. 13. Nose of male

produced into a trunk. Antarctic and North
Pacific Oceans.

Cystopliora^ Gray, ibid. 40, f. 14. Nose of male
with an inflated crest. North and, perhaps,

South Atlantic.

XLII.— On some j^oints in the History and Relations of the

Wasp (Vespa vulgaris) and Phipiphorus paradoxus. By
Andrew Murray, F.L.S.

Every entomologist knows \\\^i Rhijnphorusparadoxus under-

goes its transformations in the nest of Vespa vulgaris (the

common wasp which makes its nest underground). But in

what capacity it is present there, and what are its relations to

its hosts, are still matters of dispute. Is it as a robber and a

murderer that it appears, or simply as a guest ? and if as a

guest, is it as a cuckoo-guest usurping the place of the genuine

offspring of its hosts, or as an inoffensive changeling innocently

imposed on the unconscious parents, and merely filling up a
place which (from the wasp point of view) might have been
better supplied had it been left empty?

In support of the more truculent hypothesis, Mr. Stone

records, in the ' Entomologist's Monthly Magazine ' (i. p. 118),

how he found a larva of RJiipiphorus " sticking to the larva of
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a wasp," which it devoured, except skin and mandibles, in

forty-eight hours. The milder supposition had the su])port of

Latreille and most subsequent authors (at any rate prior to

Mr. Stone's observation), who, although they always spoke in

somewhat doubtful tones, yet on the whole inclined to the

opinion that the Rhij^iphori Avere bred by the Avasps under the

mistaken belief that they were their own progeny.

This still seems to me to be the true explanation ; and it is

supported by some observations which I have recently had the

opportmiity of making, through the kindness of Miss Eleanor
Ormerod, Sedbmy Park, Chepstow, a lady with more of the

true spirit and genius of a naturalist than any other whom it

has been my fortune to encounter. She has been kind enough
to assist the Horticultural Society in an attempt they are now
making to form a collection of what may be called Economic
Entomology—a task for which their connexions give them
peculiar advantages, and of which the commencement may be
seen housed in the South-Kensington Museum.
The charge of the formation of this collection having been

entrusted by the Society to me, Miss Eleanor Ormerod's con-

tributions have consequently passed tlirougli my hands, and I

iiave had the advantage of profiting by her talents for obser-

vation. Among numerous other illustrations, she lately sent

a large wasps' nest, containing BJupiphori'- and it is the exa-

mination of this, and the picking out the larvae and pupa from
the cells to fit it for preservation, which has supplied the facts

I am about to mention.

In France the knowing mode of procuring specimens of

Bhi'pipJiori, as expounded to me long ago by my old friend

]\I. Chevrolat, is to note in summer the locale of a large wasps'

nest, and to return to it in winter, and then examine it. Miss
Ormerod's dealings with the wasps are simpler, bolder, and,

as will be presently seen, more instructive. The process will

be found detailed more at length in her Ijrothcr Dr. Ormerod's

little book on wasps. Enveloping her head in a gauze bag,

which is made to stand out from her face by a broad-brimmed

hat, and is tied tightly round the neck, protecting her hands

by long and stout gloves tied tightly above the wrists, she fear-

lessly handles, i-ifies, or removes the largest and most fonnid-

able nest. Her subsequent perseverance and patience are not

behind her courage ; she tells me that she has picked out .3000

larvjB and pupaj from the nest which is the subject of these

observations ; and the reader will presently see that the intel-

ligence with which every point of interest was observed and
noted during the process is equally remarkable.

The nest which supplied our material in the present instance

25*
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was a very large one, containing six or seven large combs
more than a foot in diameter. It was built in the ground,

partly in a rough stone drain, and unusually deep and distant

from the opening, being more than a yard from it, and fully a

foot beneath the surface. The soil was very hard, so much so

that it took a strong labourer nearly half an hour's work to

get at it.

When the nest was raised out of its hole, after asphyxiating

its inhabitants, a fully formed male and female UJdpij^horvs

were found, one lying dead among wasps at the bottom of the

nest, and the other gone head foremost into one of the great

cells (queens' cells) at the bottom.

No other Rh'piphori were found by MissE. Ormerod in the

lower or last-made tiers of comb—that is, in those composed of

large cells (for male and female larvas) ; all except the lowest

two tiers of comb were composed of small or worker cells. She
found no larvas, but pupa^ in every stage, from that almost re-

sembling the larva in whiteness and form to the perfect insect,

able, when the cap or seal of the cell was removed, to run out

with such speed and dash down a neighbouring cell, that she

could scarcely distinguish what it was. She mentions inciden-

tally the stages she remarked in development were white, white

with the black showing on the thorax, and coloured before the

wings had developed. She noticed, too, that, in coming out,

the pupa3 did not cut the lid or cap nicely round, as the

wasps do, but thrust their heads roughly through the middle

of it, apparently only getting out by forcing their way slowly

through the torn hole ; but she did not see any specimen com-
plete the operation of freeing itself.

All the specimens in the nest in question were of the com-
mon size ; but two or three varied from the others in colom*, as

in having the abdomen black (or black with light rings) in-

stead of yellow. From another nest, however, she took one
of the large size mentioned by Prof. Westwood, in his

' Introduction to Entomology,' vol. i. p. 294, on Mr. Hope's
authority, as being found only in the cells of the female wasps;

the comb she took it from was full of nearly full-grown females

of Vespa vulgaris.

Having picked the combs of the large nest pretty clean,

Miss E. Ormerod sent it on to me, kindly leaving a portion

of the cells unopened in all the combs, for me to have an
oj)portunity of verifying her observations for myself. I found

about fifty specimens of llhipijyhorus ready to come out, alive,

not quite so active as described ; but that was, no doubt, due

to their not having reached their full term. I also found

about a dozen pupa? less advanced. 1 did not distinguish any
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difference in the proportions of the sexes in the combs whicli

I examined : male and female seemed to come indifferently

;

and the cells in which they were placed seemed to be scattered

indiscriminately over the combs in which they occurred, per-

haps occurring a little more frequently towards the outer

margin than the centre ; and in the case of those near the

outer margin, more of them seemed to lie near to each other.

As already said, there were none in the queens' cells ; but the

greater part of them were as yet unoccupied.

In three instances I found two pupa3 in the same cell, a

wasp-pupa and a Ehipq^horus-imi^a.—a fact which seems to

me to be conclusive against the idea of the one feeding on the

other. They must have been hatched in the same cell, bred

lovingly as larva? in the same cell, and undergone their meta-
morphoses in the same cell. Both the pupa3 in two of these

instances are preserved in a phial of Canada balsam, and ex-

hibited, along Avith the combs and sketches of their position,

in the South-Kensington Museum. Their position was re-

markable. In one of them the jiupa of the wasp was next the

mouth of the cell, but with its tail to the mouth, and the pupa
of the RJiijjiphorus further in, with its tail to the base of the

cell, their heads thus meeting. The usual black saucer of

droppings of the wasp-pupa was at the mouth of the cell. I

shall retui'n to it presently, but in the meantime stick to the

Rh ijnphori. Both pupte were sufficiently developed, rather small

and stunted perhaps, especially the Rktpijyliorus, but all right,

no lesion or distortion. In the next case there was distortion :

the larva of the Rhijyipliorus was uppermost, and I think (al-

though I am not quite certain) that its head was towards the

mouth of the cell. Its tail, or, to speak with absolute caution,

its inner end (be it head or tail) rested on the head of the pupa of

the wasp; and at first I thought the head of the latter had been

eaten away, but, on closer examination, I found that it had
merely been squeezed out of shape, leaving a discoloured de-

pression where it should have been, and had dwindled into an
unnatural small lump, in which, however, the eyes and mouth
are to be distinguished. It was f)bvi(>usly nothing but the

result of protracted pressure, which had begun to end in the

destruction of the parts exposed to it. In the third case, tlie

wasp-pupa was next the mouth of the cell, with its black

deposit in the lid (preserved in sitn at South Kensington), and
the Rh/j>i'jy//onis at the bottom in its natural position. Both
were unhurt, but rather small.

On examining the bottoms of the colls from which the R/ii-

pijyhori were taken (I mean those whieii had a cell to them-
selves) I found more than once the debris of the skin of a
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wasp's larva, easily recognizable by its mandibles. At first

sight this might seem to indicate that the Rhiptjyhorus had
consumed a previous tenant of the cell, and recalled to my
mind the way in which Mr. Stone speaks of his wasp-larva being
devoured by a E/njjqyhorus-lnYva, except " skin and mandi-
bles," in forty-eight hours. But if any one will search the
cells of the wasp-pupa3, and still more those of the hornet,

they will constantly find the same thing, a shred of skin and
mandibles, the skin of the mandibles being particularly notice-

able in consequence of its greater strength, higher colour, and
definite form. It is plainly the cast skin of the larva. It has
all the look of a cast skin (every entomologist will recognize
my meaning) ; and its occurrence in cells inhabited by Bkipi-
phorus is simply due to the ItJiipiphorus having taken up its

abode in a cell formerly inhabitecl by a wasp-pupa. Mr. Stone's
observation, as it appears to me, must rest on a mistake in

some way arising out of such a cast skin. The wasps, indeed,
are said to clear out the cells Avhich have been inhabited pre-

viously, before laying their eggs in them again. I have seen
no indication of any such cleaning or redding up for a ncAV
tenant. The d^gats at the bottom are left all standing, and,
from the size of this dung-heap (especially in the hornets'

cells, where the quantity is naturally much greater), it is not
difficult to distinguish those cells which have had more than
one tenant from those which have been used only once. The
silvery lining of the walls is all left, and, what we have spe-
cially to do with also, the cast skin of the previous larva. It

is constantly to be seen in the cells ; and that we do not see it

always may be due to its sometimes decaying away or getting
covered with additional rejectamenta ; for it is plain that the
digestive operations will continue after the insect has ceased
to feed, and shut itself up, until the contents of its stomach
are all voided. This, moreover, is proved by the black deposit

having been found at the mouth of the cell in the case of the
reversed specimen first above noticed. If it had been depo-
sited prior to sealing up, it must have fallen out, not to s])eak

of the barrier it would be to the larva in spinning itself up.
The eggs of the wasps are not deposited, as by the bees, at

the bottom of the cell, but about a third of the way up, so that

this debris does not interfere with them.

In picking out some specimens of cells with eggs attached,

Miss Eleanor Ormerod observed some with two eggs in the
same cell. She sent me some of these combs, in which a
tolerably large proportion (about four out of a score) had
two eggs, either both in the state of eggs, or a yoinig hirva

at the bottom and an q^^ not yet hatched adhering to the
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angle of the cell higher up. I have tried my best to find a

difference between the two eggs, but without success. I am
not sufficiently acquainted with the economy of wasps and bees

to know whether the queens often or ever commit the mis-

take of laying two eggs in the same cell : it may happen
sometimes ; but when it does happen, one would expect to

find the mistake at long and wide intervals, not in a cluster or

near each other, unless, indeed, we are to suppose that the

queen only makes the mistake when she is in a stupid or ab-

sent frame of mind ; for then the mistakes should all be near

each other. This, however, seems less likely, because the exer-

cise of instinct is not like that of pure mental effort. A man's

instinct will lead him right when his reasoning fails him.

Every one must be able to recall to his mind some time or other

when he has instinctively found his wayhome although his mind
has been so preoccupied as to take no note of external objects

;

and absence of mind would therefore be immaterial to an

insect engaged on an operation of instinct. Now in the combs
containing eggs the doubly employed cells were located near

each other ; and that I should be inclined to regard as a prima

facie presumption that one of the eggs was not that of the

wasp, but oi Rhipijyhorus.

Should that be so, the points of resemblance in the economy
of the lihij/iphorus to that of the wasp would become very

striking. We should have :

—

1. The egg of the same size, texture, shape, and transpa-

rency in both. (I am not quite positive about the enclosed

undeveloped larva being quite the same. I have thought that

in Canada balsam, which makes the shell transparent, the one

seemed longer than the other ; but this may have been due to

state of advancement or imperfect observation.)

2. We should have the egg attached in the same way, at

the same height in the cell, and in the same angle as it is

placed by the wasps.

3. The larvffi must feed on the same food as the wasp-larvae,

and deposit similar black droppings ; for these are found in the

Iihij>ijihori-cc\h as well as in the wasps', and are undistin-

guishable from them, consisting of debris of digested insects,

which might with care be often identified. In the hornet,

where the fragments are larger, the identification of most of

them can be made without much difficulty. Miss Eleanor

Ormerod shrewdly remarks to me, however, that she has ob-

served that, unlike the wasps, the dead pupre of the Rhipi-

phorus keep well in their cells, and that this may be due to a

difference of food. But we must remember that their texture

is naturally harder and drier.
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Lastly, it must pass into the pupa-state, and spin a cap or

lid to the cell, and the membranaceous, thin, silvery, shiny-

looking lining to the cell, all in the same way as the wasp-
pupa; for the lids of t\i& Rhip{2)hori-ceW& are identical with

those of the wasp-cells and undistinguishable from them, I

here assume, as I think is the general belief, that this lining

and lid are spun by the pupa, although it does not present

itself to my mind as absolutely free from difficulties. I

am not a hymenopterist ; that is, I do not make a specialty

of that branch of entomology ; I therefore may without loss

of credit indulge in wonder not allowed to the better-informed

specialist at some of the things which to my unsophisticated

mind appear amazing and puzzling, but which to him are

hackneyed and trite. The lid of these wasp-cells and the

manner of their formation is one of these things. The autho-

rities say the pupse spin them ; and that they are spun is de-

monstrable by examination of some of the less hard and com-
plete lids. You can see the threads stretching across and
interlacing each other in every direction. Moreover, plenty of

observers have seen them doing it, and watched their heads
going to and fro with the regular spinning motion, under a

commenced lid; so that there can be no doubt up to that point.

But we nmst go a step further. Can they do it with their tails?

Two of the wasp-pupte in the doubly employed cells were
outermost, and in both cases tail to the mouth of the cell, and
a black cap or deposit of its droppings lay just within the

lid. Miss Eleanor Ormerod observed the same thing ; but in

her case, although there may have been two pup^e in the cell

(and in my own mind, I have no doubt there were), she did not

observe it, but was struck only by the reversed wasp-pupa. At
that time we had not met with any cells containing two pupae,

and she may have overlooked a Rhipiphorus-'^\x^ii below it

;

but she marked the cell, and I searched it subsequently without

finding any traces of double employ ; but it was some days

after before I looked, and by that time the pupa might have
decayed or shrurdc, so as under my mani})ulation to have
become confounded with the debris at the bottom of the cell.

The cells containing these reversed was]>pu})ai were in every

respect the same as the surrounding cells. The spun lid was
the same, and also the silvery lining and the strong base—no
back door or any means of feeding or getting in from behind.

Now I liold it to be impossible for the full-grown larva to turn in

its cell—tliat is, to reverse its position. It can turn and turn on

its side, turn about and wlicel about on its pivot; Init turn sum-
mersaults it cannot. If tlic larva then spins the lid, it must
.•i[)|);u('ntly be al^le to supply the silk or matter of the tliread,
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and to spin it equally well with its tail as its head. I do not

say that it does not ; but it seems a very unusual aggregation

of gifts, an accumidatio munerutn for which there is no pre-

cedent. Nature never provides for unnatural or exceptional

events, but leaves the unhappy victim of them to meet its fate

and die.

The explanation which has occun-ed to me is this—a little

far-fetched, perhaps ;
but the difficulty seems to warrant a

stretch. There are two difficulties, the supply of the material

and the spinning. As to the first, it must be remembered that

the position of the cell is mouth downwards ; so that if the

fluid silk or glue was ejected in quantity from the mouth of

the larva, it would naturally flow down its body or along the

walls to the mouth of the cell. I suppose that the grub at

that stage of its existence is constantly expectorating some of

this glue (if we touch its head at that period, it may be seen

to eject from its mouth a bell of clear liquid like water, which

I have no doubt is liquid silk), and that the slimy-looking

stuff on the walls of the cell is part of it which has adhered to

them. When the grub is ready to pass into the pupa-state, it

spins it into the lid ; and its weight, elasticity, and adhesive

qualities make it take the cup-shaped form the lid bears. If we
examine one half finished, we see the threads crossing the out-

side rough and somewhatwoolly; but I suppose aquantity of glue

poured out on it from within, after it has reached this stage,

penetrates the interstices and gives the outside the glossy look

which the finished lid bears. Suppose, then, the larva reversed,

no change will take place so far as regards the glue on the walls
;

it flows down them and coats them as before ; but when the

larva begins to spin, the head being now uppermost (the mouth
of the cell being downmost), the glue will fall back and flow

past the grub to the moutli of the cell. This would explain

why there is no lid in the middle between the two pupse
;

the movement of the other larva would be sufficient to pre-

vent its settling, and the matter would then by gravitation

find its way downwards. If the larva then is restless and

moves its tail (which, although used as a sucker, it can de-

tach and move as it likes) from side to side, it would imitate

the motion of spinning and prepare a sieve of sufficient fine-

ness to retain any more liquid that flows down, and so com-

plete the lid. The only diflbrence from the usual process

would then be, that, instead of the material being supplied

from the pendent mouth, it streams backwards down its

body. That the larva has enough of this glue streaming

from its mouth to cover the whole body will be apparent to
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any one who looks at an unexcluded pupa nearly mature, when
he will see it is clothed in a hardened cake of it all over.

This may explain the spinning of the lids to the cells of

reversed wasp-pupae ; but what shall we say to those of the

Rhipiphori'? Have they the same ^«t'(fa ser^cma? I suppose

they must ; but we want observation on this point; and for the

present I must content myself with having pointed out the

want.

These reversed larvee present other difficulties. How do

they maintain their place in this unnatural position ? Nor-
mally their position is head downmost (not in reference to the

cell, but to the ground). The cell has its mouth downwards,
and the head of the grub is at the mouth of the cell. In that

position one would expect it to fall out ; but it uses its tail as

a sucker, and hangs on by it. When you pull them out of

the cell, you have to give a tug to bring them away, lleverse

it, and it might hang on like a sailor by the teeth for a little,

but certainly could not do so for any length of time. It must
in any event sometimes open its jaws to eat, and it would then

fall out. I suppose it must hold on as usual by the tail ; only,

instead of fastening itself at the base of the cell, it will do so

on the sides of the mouth of the cell. It would have the dis-

advantage of the weight of the body pressing on the tail, in-

stead of hanging from it ; but I can see no other way in which
it could be done. In the pupa-state both the reversed speci-

mens had the tail adhering as a sucker to the black saucer of

debris lying in the lid of the cell.

The manner in which these reversed larvae can have been

fed is another puzzle. Miss Eleanor Ormerod suggests that

it may have been through an opening towards the base in an

adjoining cell ; but I can find no such opening, and, moreover,

all the surrounding cells were themselves tenanted. It some-

how seems not quite so difficult to imagine how it could be

done with two larva? in the cell (the one at the mouth reversed

and the other not) as it would be with only one, reversed.

The grub in the latter would have its mouth so far in the cell

that the wasp coming with food might not be able to reach it;

but when there are two (arranged as supposed), the inner one,

of course, both has its own head halfway to the opening,

and directed towards it, and also prevents the other going so

far into the cell, and its head must just meet that of the inner

one. Thus, if the wasp gets at the mouth of the inner one to

feed it, the upper reversed one must always have the oppor-

tunity of taking a share of what is given to it.

I feel rather inclined to suppose that the only case in which
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we can find reversed pupse is when there are two in the cell.

It is only under such circumstances that one can conceive the
grub taking the reversed position. In the ordinary case of only
one grub in the cell, it is so small when it first comes out
of the Qgg, that it can turn and shift its position as it likes

;

and of course the position it likes will be that with its mouth
to the food-bringer. But when there are two, if the eg^ first

evolved be lowest, or, what is the same thing, if the grub first

out has taken its position at the base of the cell with its head
to the mouth of the cell, when the last evolved breaks out of
the &ggj the latter will naturally turn its head down to that of

the former when it receives its food, in order to partake of it,

and will gradually settle into that position until it grows too

big to have room to change it. I am also inclined to believe

that the only case in which two pupas are found in one cell is

when one of them is a RMjiiphorus.

I have only, in conclusion, to say that evidence of the accu-
racy of all the facts above recorded is, I think, to be seen
in the collection in the South-Kensington Museum. As
already said, I have not sufficient acquaintance with the eco-

nomy of wasps and bees to be sure that the occurrence of

reversed pupee and grubs, although new to me, is not per-

fectly well known to hymenopterists, and that all the points

I have been boggling at have not been clearly and satisfactorily

explained ; but I know that if they have not been previously

observed, they will have and ought to undergo the usual
scrutiny of doubt and suspicion. To any one who shall feel

so far interested in the subject as to wish to test them, I

would recommend the little black saucer of droppings taken
from the mouths of the cells of the reversed pupte as a good
'•^piece justificatif.'''' Its shape will tell that it did not come
from the base of the cell, but must have come from the mouth.
One of these is left actually in situ under the lid of the cell or

cocoon ; another is in a })hial of Canada balsam (as to which,
however, I may add the scarcely necessary caution that its

position in relation to the pupa in the phial is not the natural

one : when I put it in, its tail was still attached to it ; but
it became detached; and, in settling, it has wheeled roimd and
its mouth come into contact with the black saucer ; but no one
knowing the nature of the saucer will mistake that for its

natural position). The pupa? from these doubly tenanted cells

are also there ; and if there is an}-thing I have overlooked, it

is, I hope, unnecessary to say that I shall be happy to supply
it to those who may wish to know more, if they will specify

the points on which they desire information.
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XLIII.— Species of Terrestrial Mollusca collected on the Island

of San Lucia. By Ralph Tate, Assoc. Linn. Soc,

F.G.S., &c.

Mr. Bland, in his Catalogue of the Pulmouiferous Snails of

the West Indies (Ann. Lye. Nat. Hist. New York, vol. vii.),

gives but two species [Helix orhiculata and Bulinius aulaco-

st^lus) as inhabiting San Lucia. About two hours' search on

the island, in the early part of this year, has enabled nie to

add ten species, making a total of twelve now known
;
they

are as follows :

—

1. Helix orhiculata, Fer. This snail has much the same habit as H.

aspersa in this country, and is tolerably abundant about the

town of Castries.

2. Helix ierensis, Guppy, Proc. Sclent. Assoc. Trinidad, 1869, p. 242.

This species belongs to a section of the genus represented by H.
JameUata in Europe and H. labijrinthica in North America ; the

tropical forms are H. aeca, Guppy, H. ierensis, Guppy, Trinidad

;

//. hactricola, Guppy, Trinidad and Venezuela, Guyana ; H. cce-

coides, Tate, Nicaragua ; and H. caratahnsis, Tate, n. sp., Vene-

zuela, Guyana. Inhabits, among rubbish of old walls and houses,

Castries.

3. Bidimus tenuissimus, Fer. A few dead shells.

4. Buliimis aulacostylus, Pfr. One dead shell, but with coloration.

o. Bulimus caracasensis, Reeve. Several individuals were obtained.

6. Stenogijra plicatella, Guppy, var. Abundant with Helix ierensis.

7. Stenogyra coronata ?, Guppy, with the last.

8. Stenogyra octona, Chemnitz. Abundant in the woods around Cas-

tries.

9. Tornatellina lameUata, P. & M. With the last.

10. Cylindrella costata, Guild. Upon damp walls and among stones

in shady places ; common.

11. Succinea aj^proximans, Shuttl. Damp pastures.

12. Helicina plicataJa, Pfr. Common in the woods about Castries.

Bulinius aulacosfi/lus, Pfr., is the only species peculiar to

the island ; Helix orhiculata, Cylindrella costata, and Hclicina

plicafula are common to San Lucia and the islands to the

north ; whilst the remainder occur in Grenada, Trinidad, or

the northern coasts of South America.

BIBLIOGRAPHICAL NOTICES.

Notes on the Geology of North Shropshire. Small 8vo, pp. 88.

London: Hardwicke, 1869.

Tnis little book, by IMiss Charlotte Eyton, is well written and nicely

printed, and must be a welcome companion to any intelligent

inhabitant of Salop, or thoughtful tourist, if geologically inclined



Miscellaneous. 357

and desirous of knowing the why and wherefore of the varied

scenery and the many interesting points in the geographical struc-

ture of the district, and in its mineral and other products. Some
sections, with outline views and a map, would, of course, greatly

increase the value of this little book ; and we trust that there are

enough geological inquirers in Shropshire to use up this, and make
way for an illustrated edition. In that reprint the technical names
of " formations " should be more uniformly printed, either with or

without capital letters. Mytilhis, Keiiper, and Megalocervus are

nearly all the errata we observe. The careful manner in which the

authoress has collected, used, and acknowledged the results of others'

work is an example to many writers. Being an original observer,

personally interested in her subject, and having clear views of what
is before her, Miss Eyton gives a lucid and readable account of her

district, from the old Cambrian rocks to the most recent alluvium,

sujiplying trustworthy information to all, and a good basis of facts

and notions for new observers ta start from.

Figures of Characteristic British Fossils, with Descriptive Remarks.

By W. H. Baily, F.L.S., F.G.S., &c. 8vo, Part II. London

:

Van Voorst, 1869.

This welcome continuation of Mr. Baily's useful work contains :

—

1st, pages xxv-xxxvi of Descriptive Remarks, including some clear

and concise descriptions of the elementary constitution of Corals,

Crinoids, and Polyzoans (with diagrams), as well as notes on the

fossils of the Caradoc and Llandovery strata ; 2nd, pages 31-61 of

the Explanation of Plates (XI.-XX.), conveying very much informa-

tion in a condensed form. The figures of the Fossils are necessarily

well chosen by so experienced a palaeontologist as the author, whe-
ther they be original or copied from published tj-pes. The printing

of plates and text is better than at first. A few errata occur {septce

for septa, Upper Caradoc for Llandovery, Ostracoda for Phi/Uopoda,

&c.), warning us that, with the greatest care a professional man can

give to his " proofs," errors will creep in s\dth the innumerable facts

he has to notice and compile. Certainly geologists both at home
and abroad must be glad to get Mr, Baily's work in their hands

;

and such slips of the pen are wilUngly lost sight of in so large a mass

of carefully arranged and well illustrated information as is here offered

to the student and general geologist.

MISCELLANEOUS.

On the Occurrence of Beania mirabilis at Shanklin, Isle of Wight.

By Henry Lee, F.L.S. «fec.

To the Editors of the Aniwls and Magazine of Natural History.

Gentlemen, — I notice with pleasure the mention made by
Mr. F.C. S. lloper of his having found Beania mirabilis at Eastbourne,
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and beg to record its occurrence in another locality on our southern

coast—namely, Dunnose, near Shanklin, Isle of Wight. Whilst

residing there, three years ago, I one day brought in from a pool on
the jutting spit of rock locally known as " the Ledge," a quantity' of

^tea anguina (the snake's-head polyp), which grows abundantly

there on Rijt'qMoea pinastroides. I placed some of it in a " zoo-

phyte-trough," and, whilst examining it under the microscope, I

saw, to my surprise and delight, a few cells of Beania miraMlis en-

tangled with it. The little daughter of a brother microscopist who
was with me accidentally upset the trough, and my newly found

treasure was lost. I left Shanklin on the following day, and have

had no opportunity since then of searching for Beania mirahilis in

the rock-pools of Dunnose.

I remain. Gentlemen, yours, &c.

HENKr Lee.

Cuttlefish (Sepia) of the Red Sea'. By Dr. J. E. Geay, F.R.S.

Savigny, in his plates on the ' Mollusca of Egypt,' figures a

cuttlefish {Sepia), t. 5. f. 1-3, from the Ked Sea. Audouin, in his

explanation of these plates, considered it Sepia officinalis. This

plate was copied in Fenissac's ' Seiches ' (t. 4) as Sepia Savigniana
;

Blainville and D'Orbigny altered this name to S. Savignii ; and
Ehrenberg, in his ' Symbolae Physicse,' gives to the figure the name
of Sepia Pharaonis.

The bone of this species has not been described or figured.

Professor Ehrenberg obtained from the Red Sea, near Haman, a

bone of a cuttlefish which is about 3 inches long and 1 inch wide,

round at each end, and without any posterior spine, which he calls

SepAa gihhosa (Symbolaj Physicae, 1831) ; D'Orbigny altered the name
to Sepia gihha.

M. Lefebvre obtained at Cosseir some Cuttlefish-bones, which arc

described and figured by M. d'Orbigny under the name of Sepia

Lefebvrei, Paleont. Univ. t. 4. f. 5, 6, 1845 (Ferussac and D'Orb.

Cephalop. t. 24. f. 1-6).

Mr. MacAndrew observed bones of Cuttlefish similar to the one

here figured on the shores of the Gulf of Suez, and brought two
specimens which are now in the British Museum. I think there can

be little doubt that S. Lefebvrei is the same as S. gihhosa ; and they

both, as suggested by M. d'Orbigny, are the bones of Sepia Savignii,

the bones of which have not otherwise been seen or described.

But the latter suggestion may be doubtful, as Mr. Feilder said

that he had examined with his finger all the cuttlefish he saw in

the market at Suez (where they are eaten, as they are in most of the

toM'ns on the shores of the Mediterranean), and that they all ap-

peared to have a shell without the protuberance so peculiar in ^S.

Lefebvrei ; indeed Mr. MacAndrew brought home a specimen of a

cuttlefish-bone without the protuberance on the inner side, and

very like the bone of Sepia officinalis, and still more like Sepia liap-

peana, from the Indian Ocean.
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M. Lefebvre also found at Cosseir some very slender bones of a
cuttlefish which have the inner surface elevated into a central ridge as
in S. Lefebvrei, and which D'Orbigny has described and figured under
the name of Sejna elonr/ata, Paleont. Univers. t. 4. f, 7-10 (Ferussac
and D'Orb. Ccphal. t. 24. f. 7-10).

There is a third species in the British Museum with the central

prominence, found on the coast of Australia, which I have described
as Sepia apama, Gray, Cat. Cephal. Antepedia, p. 104, var. 10.

The Larva of Tischeria complaneUa and its Parasite.

By Prof. Camillo Rondani.

Rondani has found the larva of Tischeria complaneUa living in

oak-leaves, upon wliich its mines form spots similar to those pro-
duced by the larva? of some other Tineidae and those of Orchestia

quercus. The leaves were brought to him by a friend, who wished
to know by what insect the spots were produced. They were placed

under a bell-glass, and in a few days two specimens of Tischeria

complaneUa were observed endeavouring to make their escape.

Other specimens continued to make their appearance until the end
of July, the first having been observed about the middle of that

month.
On examining the mines, most of the insects were found in the

pupa-state ; but some larvae were discovered which had died without
any apparent cause ; and these, when placed in a vessel of water,

acquired nearly the appearance which they must have possessed

when alive. From the specimens thus swelled the author prepared
the following description of the larva :

—

The larva is footless or with indistinct feet, the sides being rugu-
lose or tubercular to replace those organs. Head coriaceous, ferru-

ginous, the following segments very pale yellowish and somewhat
translucent, except the last, which are confused into one large fer-

ruginous piece ; first or cephalic segment broader, marked above
with a large, subquadrate, blackish spot ; the remainder with a

yellowish or brownish-yellow dorsal longitudinal vitta ; all furnished

at the sides with a few minute hairs. It lives between the epider-

mides on the parenchyma of the leaves of Quercus peduncidata
and perhaps other species.

Simultaneously with the moths, a considerable number of minute
Hymenopterous parasites were produced from the leaves ; they feed

upon the larva? of the Tischeria, and destroy many of them. This

parasite belongs to the Chalcididae, and to the subfamily Encyrtinip ;

but the author was unable to refer it to any of the genera of that

group with the characters of which he was acquainted. As Mr.
Haliday concurred with him in regarding it as a new generic type,

he has characterized it as follows, under the name of

TlNEOPHAGA, nov. gCU.

Antennae 7-articulatfc, sou scapo et articulis 6 flagelli instructsD in

utroque sexu ; prirao articulo flagelli brevi, caeteris in foemina
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Bubovatis, in mare oblongioribus, quorum 3, in hoe scxu, fila-

mento longo fimbriate pra^ditis.

Alae superae extensae, vena costali exilissima, appendiciila apicali

oblique in dilatationem terminante, et alia vcnula spuria prope

marginem posteriorem, longitudinaliter decurrente ultra medium
praDditce.

Abdomen apice subacuminato et sursum paulo incurvatum, basi

angustatiim.

Pedes simplices, tibiis intermediis unicalcaratis, tarsis omnibus 5-

articulatis.

Tineophaga Tischerim, sp. nov.

Nigra, nitida, glabra; maris et fceminae antenna? nigrse, articulo

prime flagelli sat breviore sequentibus ; maris articulo secundo,

tertio et quarto appendice longa pra)ditis filiformi, breviter fim-

briata, articuli secundi longiore, quarti minore. Abdomen maris

ad basim in medio paulo albido-translucidum. Ala3 limpidissimae,

nuda). Pedes femoribus late uigris ; tibiis cum coxis anterioribus

totis albis, posticis apice nigricante ; tarsis omnibus albis, apice

fusco.

The size of the parasite is not given. The larva of Tischena, the

legs and antenna? of the perfect insect, and the details of the struc-

ture of its parasite are figured.

—

Annuario delta Soc. dei Natural, in

Modetia, anno iii. pp. 20-24, pi. 4.

A Naked Shrew. By Dr. J. E. Gray.

Mr. P. Garner, of Stoke-upon-Trent, has kindly sent to the British

Museum a Naked Shrew. It was caught on the border of a wood
in Staflfordshiro on a hot day, but died from being enclosed in a

botanical box.

The whole of the upper surface of the body and head is destitute

of hair, and the skin is corrugated like that of the Naked Mice (Mus)

figured by Mr. Gaskoin in the ' Proceedings of the Zoological

Society,' 1856, Mamm. pi. 41.

On Spoggodes coiiglomeratus, and a new Genus of Fleshy Alcyonoids.

By Dr. J. E. Gray, F.R.S. &c., and Henry J. Carter, F.E.S.

Mr. llobcrt Swinhoe has brought from North China a dried speci-

men of a fleshy Alcyonoid for the British Museum, that appears to

belong to a genus hitherto unnoticed ; and Mr. Carter has kindly exa-

mined and drawn its structure and spicules for me. It may be called

EUSCLERIDES.

The coral fleshy, consisting of a growth of thick contorted lamina;

with rounded upper edge, the lower part of the lamina and base

bare, the upper part with regularly disposed polypes with numerous

small concavities placed at the base on the surface between the
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polype-cells ; the inner part strengthened with thick, fusiform,

longish tubercular spicules with three or five wide, smooth, sunken
cross bands, separating the tubercular surface of the middle of the

spicules into bands respectively. The spicules in shape arc like those

figured by Prof.Ivo]liker, in his ' Icones Histiologica),' t. 18. f. 31 & 39,
as found in Gon/onia setosa and G. sanguinohnta ; f. 42 & 43, Gorgo-
nella pseudo-antipathes and G. granulata.

Eusclerides chinensis.

Hah. North China. B.M.

Mr. Carter says, " The spicule is calcareous, tubercular, elliptical,

presenting from three to five smooth bands, or intervals without

tubercles, alternating with the tubcreidar ones, all forming so many
circular rings round the central axis of the ellipse. About twice as

long as broad, and j^ inch long.

" There ai'e seldom more than three smooth bands, and these may
be more or less irregularly disposed ; but the figure given shows the

average form and size of the spicules, though taken from one of

those which are most symmetrically formed. The whole tissue is

pregnant or densely charged with them.
" The magnified surface shows the form of the pits ; the larger are

situated in the middle of the smaller, cup-shaped ones. The larger

ones contain the animal with its eight divisions, showdng the dry

contracted animal. In the centre of each of the smaller cups is an
aperture which may be an outlet for the ova, which abound in tlie

structure round the large cells. Urticating organs are also present."

Mr. Carter has also sent me a drawing, with some interesting details

of the structm-e, of a species ai Spoggodes which was brought up from
the bottom of the sea off the south-cast coast of Arabia, on a fishing-

hook. The coral was of a " greyish colour, more or less transparent,

firmly gelatinous interiorly, semicrusted with rough, fusiform calca-

reous sjncules externally. Animal pinkish, just visible, suiToundod

by a cupwork of fusiform spines, one of which is much longer than

the rest. Skeleton of spine- or spicule-work consisting of different-

sized fusiform spicules. The branches are branched, the branchlcts

short, eacli ending in a spherical head of polypes more or less bristled

by the projecting calcareous fusiform spicules."

The mass is large and short (5 inches each way), with very thick,

rather compressed, barren stems, divided above into short, thick,

rounded lobes, which are covered with clusters of short brnnclies

ending in spherical heads of polypes. I propose to call the species,

which is evidently very distinct from any I have before seen, &pog~
godes conglomeratus.

On the Anatomg of the Geinis Gordius. By H. Grenachek.

The singular resiilts obtained by ^1. !Mcissner, in his anatomical re-

searches on the Gordiacca, have induced tlie energetic expression of

doubts on tlie part of several naturalists ; the conscientious work of

M. Grenacher ought therefore to be welcome to all. The author has

Ann. & Mag. N. Hist. Ser.4. Vol.'w. 26
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taken as the subject of his dissections some largo tropical species,

and he has veriticd the exactness of the results obtained in the Gor-

d'ms suhhifarcnn of Europe.

\ye may distinf!:uish, -with M. Schneider, in the skin of all the true

Nematodes, two layers—the one internal and cellidar, Mng directly

on the muscles, called the subcutaneous layer, and the other external,

the cuticle, secreted by the first. The two layers occur in exactly

the same way among the Gordiacea ; but M. Meissner entirely mis-

understood their nature. He considered the subcutaneous layer as

being in direct relation with the muscular system, and gave it the

name of perimysium. As to the ci;ticle, it is formed of two laminoe,

of which the innermost was regarded by M. Meissner as a fibrillar

corium, and the external as an epidermis of cellular nature.

In immediate dependence upon the skin is the organ which M.
Meissner has described as a ventral nervous cord. M. Schneider was

afterwards better inspired in regarding tliis cord as the homologue of

the ventral line of the Nematodes. Nevertheless, in his monograph

of the Nematodes, he abandons this opinion and regards the cord in

question as an oesophagus deprived of all communication with the

intestine—that is to say, as the morphological equivalent of an oeso-

phagus, not fidfilling the functions generally supposed to belong to

that part. It docs not, indeed, present any mouth in front, or any

communication with the intestine behind. This interpretation is

energetically opposed by M. Grenacher. This observer recurs to the

first idea of M. Schneider, and regards the supposed nervous cord as

homologous with the ventral line of the Nematodes. He shows be-

sides, by means of a series of very convincing sections, that this organ

is really an excrescence of the subcutaneous layer. A narrow fissure

of the muscular cylinder along the ventral line permits a lamina to

pass, which establishes the continuity of the tissue between the sub-

cutaneous layer and the ventral cord.

The muscular system of the body of Gordiiis forms in the interior

of the subcutaneous layer a cylindrical layer, interrupted only along

the ventral surface by the gap through which the ventral cord com-

municates with the subcutaneous layer. This cylinder is composed

of lamina?, which M. Schneider compares with the fibrillar of the

other Ncmatoda. M. Grenacher, on the contrary, regards each la-

mina as a muscular cell, homologous with those of the Polymyaria.

These larainte, indeed, are not solid, but each constitutes a tube,

though, it is true, of very smaU calibre. The calibre is directly com-

parable to the medullary mass of the muscles in the other Neniatoda.

The author has not, however, succeeded in finding the nucleus of

these muscular cells.

The tube formed by the different layers of the body-wall that we
have just described is filled Avith a cellular tissue, in which the other

organs are immersed. This tissue is designated by ^f. (Jrenacher the

perienteric connective suhslance. It is to it that M. ileissner, by a

curious inter])relation, ascribed the function of an intestinal canal.

H(! assumed, in fact, that the mouth h'd directly into tlu> cavity filled

l)y tliis tissue ; so that the genital organs would liave been lodged in
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a solid iiilostinal caual filling all the body. M. Schneider has already

rejected this cui-ious iuterpretation ; but he regards the perienteric

tissue as a dependence of the muscular tissue, of which it would
represent the medullary substance extraordinarily develoijed.

It is generally admitted that the Gordiacea are without internal

organs of reproduction so long as they lead the life of parasites.

This may be true of Mermis ; but as regards Gordius M. Grenachcr
shows that the generative organs are already completely developed

during tlie phase of parasitism. It is not true that in these animals
the intestine terminates ccecally, and that there does not exist any
opening playing the part of an anus. In the females the intestine

opens into the uterus immediately in front of the sexual pore, so that

this last is in reality the opening of a cloaca. The uterus, however,
soon divides into three canals, of which the two lateral are the ovi-

ducts, and the middle one is the direct continuation of the uterus, but
performs the part of a seminal receptacle. In the males there also

exists a cloaca in the form of a sac, presenting three orifices—one,

superior and median, leading into the intestine, the other two, smaller

and lateral, corresponding to the deferent canals.

The variable statements of authors with regard to the digestive

system of the Gordiacea are explained by the following facts, ascer-

tained by the author. So long as they are in the state of parasites, the
Go?-t7u'present a distinct mouth leading directly into an intestinal canal

lined with epithelium ; but at the time of migration, or immediate!)'

before it, the mouth appears to be obliterated in the greater number
of species. It disappears then entirely, or there only remains a

sHght, scarcely perceptible, trace of it. The anterior part of the in-

testinal canal seems also to become atrophied, and the place that it

occupied before is henceforth filled with the perienteric tissue. These
remarkable modifications had already been foreseen by M. Bhin-

chard. In 1849, he expressed himself as follows :
—"We remark in

the Gordii, at least in the adults, the ati'ophy of the intestinal canal.

This suffices, up to a certain point, to separate the Gordiacea from
the Nematoi'des ; and yet we are not in a position to describe clearly

the digestive tube of a single Gordius, for it would be necessary to

have observed it at difiPerent ages of the life of the animal." Most
zoologists of late years have api)roximated the Gordii to the Nema-
todes. Diesing has formed, under the name of Nematoda ajn-octa,

a group including Mermis, Gordius, and the Sjihcendariiv. The
name proposed by the Viennese naturalist, at all events, cannot be

maintained : in the first place, the absence of an anus (true, perha])s,

as regards biennis and the SjiJictndaricf) wiU not hold good in Gor-

dius ; in the second place, we know now of true Nematodes appear-

ing to be without any anal opening whatever {Ichthijonema). The
results obtained byM. Grenachcr seem to remove the ^owxi?, Gordius,

more than is generally supposed, both from the tnie Nematodes and
from Mermis. M. Schneider has already pointed out a certain num-
ber of differential characters. To these we must now add the exist-

ence of a cloaca in both sexes of Gordius, in the male sex only

of the Nematodes ; then the existence in Gordius of that con-
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nective perienteric tissue, in the parenchyma of which the in-

ternal organs are lodged and fixed. Hence M. Grenacher concludes

that it is necessary to separate Oordius, more than is usually done,

both from Merm'is and from the true Nematodes, at the same time

approximating Mermis to the latter.— Ze/fec/ir. fiw ivlss. Zoologie,

xviii. p. 322 ; Blhl Univ. August 15, 1869, JSidl. ScL pp. 308-
311.

On tlie Development of Pelohates fuscus, Warjl.

By C. VAN Bambeke.

The author treats of a subject which has not hitherto been inves-

tigated—the embryogeny of Pelohates fuscus. His history of its

development commences with the ovarian egg, and closes at the

period when the internal branchia3 replace the external branchite

—

that is to say, when the principal organs are sketched out. He first

of all describes the process which he has followed in making his

preparations. The object is to obtain sections sufficiently delicate

for microscopic examination by transmitted light, this method being

the only one which leads to positive results in the anatomical inves-

tigation of the various phases of embryonic development. For fur-

ther details the reader must refer to the memoir.

The ovum is described, with the appearance which it presents in

the ovary. The deposition of the secondary vitellus in the proto-

plasm of the primordial ovum takes place uniformly round the ger-

minal vesicle, and not in the form of a nucleus ; the germinal vesicle

is enclosed in a cavity closely approximated to the periphery of the

ovum, and has no external communication by a canal ; the rupture

of the germinal vesicle always precedes the quitting of the ovary by
the ovum ; and there is no true \'itelline membrane {Eizelhnembran

of Remak). These are the chief peculiarities presented by the ovum
before its extrusion.

In the upper hemisphere of the fecundated ovum a clear solid

nucleus makes its appearance ; this becomes the starting-point of

the segmentation, which sometimes commences upon the \cry border

of the germinal pit {fovea germinativa of Schultze). The circlet of

folds {Faltenlcranz of the Germans) is very distinct in the ovum of

Pelohates during the first phases of segmentation. The division into

two spheres takes place in such a manner that the part still undi-

vided, instead of being central, occupies the iieriphery of the ovum,

and corresponds to the inferior pole.

The formation of the primitive visceral cavity results from the

multiplication of the ceUs of the deeper layer of the dome which

covers the cavity of segmentation. In consequence of this cellular

prolification, the above-mentioned layer is incurved and covers the

clear hemisphere. As soon as the primitive visceral cavity has re-

placed the cavity of segmentation, the embryonal lamella) are dis-

tinct. Of these tliere are four, namely :—
1. An external lamella (enveloping membrane).
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2. A second lamella, which the author, like Prof. Strieker, regards
as the true sensorial lamella.

3. A third lamella, which corresponds to the motory germinal
lamella of the higher Vertebrata.

4. A fourth lamella, the analogue of the glandular or trophic

lamella {Troj>lmhlatt of Remak).
In Pdohates the primitive streak does not precede the dorsal fur-

row, but appears at the same time as the latter : these two parts

are at first visible only in the posterior half of the dorsal region of

the future embryo ; but the dorsal furrow" is soon completed, when
its form is characteristic, and most frequently the primitive streak

cannot be distinguished in its anterior half. The clear surface has
an ovoid form ; its anterior limit corresponds to a dark zone which
shows itself at the same time as the dorsal furrow and primitive

streak ; this is the cephalic crescent, of which the subsequent modifi-

cations are very remarkable in Pelobates.

The microscopical examination of transparent sections shows
clearly that, in Pelobates, the production of the dorsal furrow is

effected solely at the cost of the outer lamella (enveloping mem-
brane). This latter behaves like the sensorial lamella of the higher

Vertebrata at the period of the formation of the nervous canal; only,

when the dorsal furrow is closed, the tube produced by this closure

is not yet the nervous canal, which is afterwards completed by the

incurvation of the thick part of the sensorial lamella.

At its anterior part the thickened portion of the sensorial lamella

not only gives origin to the cerebral cells and ocular vesicles, but,

after the occlusion of the nervous canal, there remains, on each side,

an aggregation of cells which become the origin of the auditory

vesicle and of the nervous part of the olfactory organ. The latter

becomes the olfactory lobule, which therefore is not, in Pelobates, an
excrescence of the anterior cerebral cell, and only comes into contact

with this gradually.

As regai'ds the motory germinal lamella, we shall only saj' here

that the cutaneo-dorsal lamina) are not derived from the peripheral

portion of this lamella, but are prodiiced in their place by the laminae

of the primitive vertebra3. The dorsal cord, the "Wolffian bodies,

and the external and internal branchiae originate from the motory
lamella.

Lastly, the author believes we may regard as the fii'st rudiments

of the kidneys two small masses of cells formed at the expense of the

glandular lamella ; but he has been unable to ascertain what relation

there exists between these organs and the excretory ducts of the

Wolffian corpuscles.

—

Mem. cle VAcad. Boi/. de BeJgique. Abstract

communicated by the Author.

On the Systems of Caj)illari/ Vessels in the Gasteropods.

By Prof. Wedl.

The doctrines that are now generally accepted in France and

elsewhere with regard to the blood-vascular system of the Mollusca
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were originated by M. Milne-Edwards. These doctrines may be

summed up in the thesis that this vascular system is lacunary, and

in communication both with the cavity of the body and with the

exterior world. M. de Quatrefages also taught, as early as 1844, the

existence of an extravascular circi;lation, among the Gasteropods

of the family Eolidida?, which he classed among his " Gasteropodes

jMehenteres." Souleyet energetically opposed this notion, and

asserted the existence in these animals of a venous system, similar

to that of the higher animals. M. llobin (1851), after carefully

criticising the works of Cuvier and of MM. Milne-Edwards, Quatre-

fages, Blanchard, and Owen, pronounced in favour of Souleyet and

the closed vascular system, and consequently against phleben-

terism.

Notwdthstanding the objections of Souleyet and M. Eobin, not-

withstanding the anatomical researches of MM. Keber and Langer,

notwithstanding the fine injections of the latter, which have demon-
strated the existence of a system of capillary vessels and at the same
time the absence of an aquiferous system in these Lamelhbranchs,

notwithstanding all this, M. Milne-Edwards maintains to this day

the existence of a lacunar circulating system in all the Mollusca,

with vessels widely gaping in the cavity of the body and exter-

nally. M. Wedl has just carefully resumed this study, and, like

Souleyet and M. Robin, M. Keber and M. Langer, he declares most
positively against M. Milne-Edwards.

The method employed by M. Milne-Edwards was insufficient. }Ie

contented himself with injecting a solution of chromate of lead into

the perivisceral cavity by a small opening made in the back or else-

w^here. M. Agassiz, by making injections through the mouth or the

anus, thought he could also demonstrate a dii-ect communication

between the digestive organs and the circulatory system. M. llobin

has already characterized these processes as coarse. Thus, for in-

stance, it is certain that in opening the perivisceral cavity it is easy

to open at the same time a blood-sinus or some large vessel, and to

make the injection penetrate through this.

M. Milne-Edwards cites in support of there being a communica-
tion of the vessels with the perivisceral cavity ihe following evi-

dence, which one cannot help thinking singular. When he examined

Avith the microscoi)e ihe blood of the ventricle of the heart and the

l)erivisceral liquid in a Hving Heluv, he found the two liquids per-

fectly simihir, both of tliem containing blood-corpuscles. Now it is

not i)()ssiblc to oi)en the jierivisccral cavity witlumt cutting a quan-

tity of vessels, Avluise contents fall into the cavity. M.Wedl, on the

contrary, ])y making his injections through the heart, has ascertained

that in Jlilix the injected mass does not penetrate into the peri-

visceral cavity, and does not go out at tlie exterior surface.

It is remarkable that ^I.^lihie-Edwards in his works never speaks

of the capillary vessels, Avliich might lead one to sui)ptise that he

has never seen thejii. Several naturalists whom this author ranks

among his adherents nevertheless difiVr from him on certain ]H»inls.

Mr. Owen and M. Ulanchard in particular never speak of true lacuna.
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but of sinuses with proper walls. However, all the German zoolo-

gists appear to have passed into the camp of M. Milne-Edwards.
M. Eberth alone, in consequence of some injections with nitrate

of silver, thinks he has ascertained that the blood-canals of the

Gasteropoda have proper walls, and cannot be regarded as lacuna?.

The best method of studpng the circulatorj' passages of the Gas-

teropoda is to make an injection by the ventricle, or, still better, by
the auricle or by a large vessel. There are, however, some cases in

which this method cannot be employed—as, for example, among the

Mur'ues and the Turbines, in which the heart, which is extremely
small, is protected by the thickest part of the shell. In these cases

M.Wedl has also employed the method of pricking in the neighbour-

hood of the sinuses or of some large vessel.

The result of the numerous researches of M. Wedl is to prove the

existence in the Mollusca of a completely closed vascular system,

with capillary networks in the greater part, of the organs. The
type of distribution of these is extremely variable, and intimately

connected with the structure. It is thus that in the 3Iti rices the

skin of the trunk and of the back is formed of several superposed

layers of muscular fibres, crossed in different directions, and that

several networks of l)lood-vessels are likewise superposed in these

parts. The vascular networks are superposed in the same manner
in the foot of these Ctenobranchs. In the warty skin of Helix we
find a distinct capillary system for each verrucosity. In all cases

where the skin is very erectile, as in the foot of the Limaces, the

capillary vessels are very large, and embrace very small meshes.

The very erectile part of the mantle presents an extraordinary vas-

cularity with very narrow meshes, whilst that part of the mantle

which envelopes the kidneys and the liver does not present by any
means a like richness. In no part of the skin is there any commu-
nication between the veins and the exterior. Nor do the veins

appear to communicate with the aquiferous vessels. M.Wedl, liow-

ever, has not been able to determine whether these last open directly

into the perivisceral cavity, or whether they are distributed only in

the foot.

The digestive organs of the Gasteropoda present great variations

in their intimate structure. Among the Helices and Limaces, the

circulatory system both of the mucous and of the external surface

of the intestine is perfectly closed. There even exists a rich capil-

lary network in the duplicature of the mucous membrane which

encloses the radula. In the liver, which has no portal system, the

bile is secreted by the arterial blood. Some arteries encompass the

acini ; the mode of ramification of the vessels is that of a clustered

gland.

The capillary network of the inner surface of the lungs in the

pulmonate Mollusca is one of the richest in the organism, just like

that of the branchia) in the Ctenobranchs. We find networks com-
posed of large meshes in the kidneys, around the mucus-glands and

flageUum, and in the seminal capsule (in Heli.r), whilst the albumi-
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nous and hermaphrodite glands have networks of oval and round
meshes. The eye and the ganglia of Helix present numerous vas-

cular rings united by anastomoses.

Although the researches of M.Wedl have been confined to a small

number of species, they suffice, however, to show that the doctrines

taught by M. Milne-Edwards with regard to the circulation of the

MoUusca will not hold good of all animals of this class*.

—

Sitzutu/s-

her. Alad. Wii<s. Wien, 1868, ii. ; Bihl. Univ. September 15, 1809,

Bull. Sci. pp. 76-80.

Discovery of Neiv and Bare Fossils in the Marl-Slate of Midderidge.

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,-—Will you allow me a line in the next Number of

the 'Annals' to record the discovery, by Joseph Duff, Esq., of the

following interesting species in the Marl-Slate of Midderidge ? viz. :

—

two ^"^eavncns oi Proterosaurus Speneri ; a specimen of a large reptile

of undetermined genus and species ; several examples of Dorypterus

Hojfmanni, Gcvmar ; four groups of the palatal teeth oi Jamissa

hifu7iiinosa,iich\oth.,s]i.; a specimen oi Acrolepis e,vscidptus,^\xn&i.;

and the head and teeth, up to the present time unknown, of Acro-
lepis tSedgwicJiii, Ag., and Coelacanthits gramdatus, Ag.
With these remarkable novelties were associated numeroiis remains

of the fishes and plants already figured and described in English

works, and some additional forms of plants not hitherto announced
from the Marl-Slate of England. All these Avill from time to time
be described in detail in the pages of the ' Annals.'

I remain, Gentlemen,

Yours truly,

ElCUARD HOWSE.
17 Saville Row, Newcastle-upon-Tyne.

October 25, 1809.

* Without disparaging the importance of the discovery made by M.
Wodl of the niniieroiis capillary iictwoiks in the Gasteropods, we do not
think that llie non-existence of vast blood-sinuses, or especially the ab-
sence of coninnniication of the vascidar system Avitli the exterior world
in tliose animals, necessarily follows tliereiVtini. Quite recently we liave

ourselves examined the communication of tlie pericardiac sinus with the
exterior by means of the excretory organ in J'/ii/llir/ior, and we do not
tliink liiat tlie existence of this connnunication can Ik- for one instant
doubted. This also applies to an analogous an-angement described in the
Pteropoda by M. Gegenbaur and other authors, &c. &c.—E. CLAPAKfecE.
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List of Coleoptera collected in Vancouver's Island hy

Henry and Joseph Matthews, with Descriptions of some
new Species. By Dr. J. L. Leconte, Philadelphia.

By the kindness of my friend the Rev. A. Matthews, I have
been permitted to examine a very interesting series of Coleo-

ptera collected by his brothers Henry and Joseph Matthews in

Vancouver's Island and British Columbia. Though pertaining

to the same zoological district as Oregon and Washington
Territories, several species not yet obtained from other locali-

ties occur in Messrs. Matthews's collection ; and, what is of

equal interest, several species known from the eastern and
central parts of the continent have been found to extend their

range to the Pacific slope.

Among the former, Zacotus Mattheiosii (a magnificent copper-

colom'ed Broscide, resembling in form Promecoderusj but allied

by generic characters to Miscodera) stands preeminent as one
of the most remarkable additions recently made to the North-
American insect-fauna. Of those which have been found to

extend their western range beyond the limits within whicii

they were previously known may be mentioned :

—

Xchria
mossta, Psydrus pticeuSj Platynus cup)rip)ennisy P. hemhidioideSj

Anisodactylus nigrita, Dytiscus Ilarrisii, Leistotrophus ciiigu-

latus, Elater apicalus j
Corynihites infiatiis, Clerus nubilus,

Tricrania Stansburii, Tragosoma Ilarrisii, Acmo'ops strigilata,

Callidiumjanthinunij Monohamuius scutellatus, Saperda calca-

rata^ Platyrhinus ? fasciatus.

The occurrence in a far northern locality of such forms as

Omus Audouinii and Dejeanii, Proniecognathus hevissimus,

Amara californica, ChUcnius harpalinus, Dichirus piceus,

NecropJiorus nigrita, Necrophilus hydrophiloides^ Odondeus
ohesus^ Polycaon Stoutii, Coelus riliatusj delocnemis dilati-

Ann. & Mag. N. Hist. Ser. 4. Vol.'w, 27
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collis, Erg^tes sjnculatus, and Mesosa Ouext, all of which are

found on the Pacific slope in more southern regions ot Oregon

and California, is an instructive fact, and not without signiti-

cance as indicating a greater uniformity of the chmate ot the

maritime parts of the continent than has been heretofore sus-

pected. ,
.

In conclusion, I would desire to express my most sincere

thanks not only for the privilege of investigating the series ot

Messrs. Matthews, but also for the great liberahty with which

I have been permitted to select from it such specimens as were

desirable additions to my cabinet.

Omus Audouinii, Reiche.

Dejeanii, Reiche.

Cicindela purpurea, OKv.

vulgaris, Say (green race).

Elaplirus califomicus, Mann.
Blethisa oregonensis, Lee.

acutangula, Cliaud.

Loricera 10-punctata, Eseh.

Tracliypachys inermis, Motsch.

Nebria Maniierheimii, Esch.

moesta, Lee,

Leistus fen-ugiuosus, Mann.
('alosoma tepidum, Lee.

Carabus tjedatus, Fab.

Cyclirus tuberculatus, Harris.

. velutiuus, Men.
angusticoUis, Fischer.

augulatus, Harris.

marginatus, Dej.

Promecognathus loevissimus, Chaud.

Plat^Tius ovipennis (Mann.).

metallescens, Lee.

carbo, Lee.

cupripennis (Say), var.

lutulentus, Lee.

strigicollis, Lee.

bembidioides (Kirhy).

fraterculus, Lee, n. sp.

Pterosticbus berculaneus, Mann.
algidus, Lee.

amotbystinus, Mann.
longicollis, Lee.

6-punctatU3 (Mami.).

Ilolciopborus ater (Dej.).

Amara scitula, Zimm.
impuncticoUis, Say.

californica, Dej.

Badister antbraciuus, Lee.

Chlcenius barpalinus, Esch.

Zacotu3 Mattbowsii, Lee, n. sp.

Psydrus pice us, Lee. ^

Anisodactylus (Dicbirus) piceus

(Mcn.).^

nigrita, Dej.

semipunctatus, Lee.

confusus, Lee.

Harpalus cautus, Dej.

Patrobus fulcratus, Lee., n. sp.

Bembidium simplex (?), Lee.

, n. sp.

Anisomera recta, Lee., n. sp.

Colymbetes deusus, Lee.

Dytiscus parvulus, Maim.
Harrisii, Kirhy.

Necropborus maritimus, Mann., var,

confossor, Lee.

nigi'ita, Mann.
pollinctor, Lee. (nee Mann.).

Silpba lappouica, Herbst.

Necropbilus bydropbiloides, Mann.

Creopbilus villosus (Grav.).

Leistotropbus cingulatus (Grav.).

Pbilontbus califomicus, Maim.
,sp.

Latbrobium, sp.

Temnocbila viridicyanea, Mann.

Peltis Pippingskoldii, 3Iann.

Pediacus planus, Lee.

Cucuius puniceus, Mann.
Orpbilus subnitidus, Lee.

Platycerus cjerulesceus, Lee.

Cerucbus striatus, Lee.

Sinodendrou rugosum, Mann.

Odontaaus obesus, Lee.

Dicbelonycba fidgida, Lee.

Serica antbraciua, Lee.

Diplotaxis brevicollis, Lee.

Polypbylla 10-lineata, Lcc.

Cbalcophova angulicoUis, Lee.

Dicerca crassicoUis, Lee.

Ancylocbira rusticoruni, Lee.
'- Langii, Lee.
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Ancylochira lauta, Lee.

adjecta, Lee.

Melauophila Drummondi (Kirby).

Chrysobothris trinervia (^Kirhy).

Fornax basalis, Lee.

Epiphanis cornutus, Esch.

Ajielastes Latreillei, Lee.

Adelocera rorulenta, Lee.

ca^^collis, Lee.

Cardiophorus longiilus, Lee.

Cryptohypuus fiinebris, Cand.
Elator apicatus, Say.

cordifer, Lee.

phoenicopteros, Lee.

anthracinus, Lee., n. sp.

Megapenthes stigmosus, Lee.

Dolopius macer, Lee.

Limouius subauratus, Lee.

nitidicollis, Lee., n. sp.

Athous feiTuginosus, L!seh.

scissus, Lee.

vittiger, Lee.

Sericosomus incongruus, Lee.

Corymbitea aeripennis, Lee.

carbo, Lee.

Suckleyi, Lee.

cruciatus, Linn, (race festivus,

Lee.).

triundulatus {Randall).

nubilus, Lee.

bombycinus (Germ.).

iuflatus('S'ffy)=glaucus, Germ.
fraternus, Lee., n. sp.

gracilior, Lee.

Asaphes mono, Lee.

oregonus, Lee.

Eros bamatus, Mann.
Photinus facula, Lee.

Podabrus comes, Lee.

Trichodes ornatus, Say.

Clerus sphegeus, Fab.
eximius, Mann.
nubilus, Lee.

Polycaon Stoutii, Ljce.

Cioide, sp.

Phellopsis porcata, Lee.

Coelus ciliatus, JEseh.

Coniontis oralis, Lee.

Eleodes producta, Mann.
Ccelocnemis dilaticollis, Mann.
Iphthimus seiTatus (Mann.).
Helops Isetus, Lee.

Dendroides ephemeroides (Mann.).

Phryganophilus collaris, Lee.

Meloe montanus, Lee.

Tricrania Stansburii (Hald.).

Ditylus gracilis, Lee.

Asclera nigra, Lee., n. sp.

Priognathus monilicoruis (Rand.).

Dyslobus decoratus, Lee., n. sp.

grauicoUis, Lee., n. sp.

Phyllobius ?, sp.

Alopbus didymus, Lee.

Hylobius ? tseniatus, Lee.

Pliutbus carinatus, Mann.
Pissodes costatus, Mann,
Kbyncolus, sp.

Pla'tyrhiuus ? fasciatus (Oliv.).

Ergates (Tricbocnemis) spiculatus,

Lee.

Tragosoma Harrisii, L^e.

Asemum atrum, Hald.
? asperum, Lee.

Criocepbalus pi-oductus, Lee.

Tetropium velutinnm, Lee., n. sp.

Ulocha3tes leoninus, Lee.

Necydalis lasvicoUis, Lee., n. sp,

Rbagium lineatum, Oliv.

investigator, Mann.
Toxotus flavolineatus, Lee.

spureus, Lee.

Yestitus, Hald.

Acmteops strigilata (Fabr.).

Leptura cribripennis, Lee.

sanguinea, Lee.

debiscens, Lee.

valida, Lee.

cbrysocoma, Kirby.

laeta, Lee.

fasciventris, Lcc.

quadrillum, Lee.

dolorosa, Lee.

obliterata (Hald.).

Matthewsii, Lee., n. sp.

fuscicollis, Lee.

scripta, Lee., n. sp.

Cl}i;us imdulatus. Say.

Sayi, Lap.
Rosalia funebris, Motseh.

Callidium jantbinum, Lee. (race).

diraidiatum, Kirby.

vulneratum, Lee.

(Semanotus) ligneum, Fabr.

Atimia dorsalis, Lee., u. sp.

Plectrura spinicauda, Mann.
Mesosa Guexii, Lee.

Monohammus scutellatus (race),

Say.

Saperda calcarata, <Sif?y.

Adimouia externa (Say).

27*
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New or remarkable Species.

Cycheus.

Cychrus angulatus^ Harris, Bost. Journ. Nat. Hist.

The recovery of this remarkable species, the type of which
has disappeared, enables me to add some characters to those

briefly indicated by Dr. Harris. The thorax is much more
polished and convex than in any other species found on the

Pacific slope of America, and is very narrowly margined and
deeply channelled ; the sides are distinctly angulated in front

of the middle, oblique towards the tip, strongly sinuate to-

wards the base, the angles of which are rectangular and pro-

minent ; the transverse impressions are deep, the basal ones

well marked, not punctured. The elytra are elongate-oval,

narrower than in ventricosics, but sculptured in nearly the

same manner, with sixteen deeply impressed, closely pimctured

strife, of which the two outermost are confused.

The head is obtusely elevated in the middle, and narrowly
carinate at each side above the insertion of the antennai, the

carinoa extending along the superior margin of the eyes, and
bending around their hind margin ; the first joint of the an-

tennas is stouter than in C. ventricosris, but neither as thick

nor as long as in C. cristatus. The feet of the specimen (a

female) are proportioned as in C. ventricosus.

Cychrus tuho'culatus, Harris, Bost. Journ. Nat. Hist.

The specimen submitted to me by Mr. Matthews is much
larger (23 millims. long) and stouter than those in my collec-

tion, and is therefore evidently a female : this species is there-

fore to be placed among those in which the anterior tarsi are

not dilated in the male nor furnished beneath with brushes of

hair. It differs from all the other species, not only by the

peculiar sculpture (scabrous upon the head and thorax, tuber-

culated upon the elytra), but by the antennas being shorter,

scarcely more than half the length of the body, with the first

and third joints equal in length, and the second but little

shorter ; the labrum is scarcely longer than wide, and less

deeply bilobed than usual. The palpi of the male are more
l)roadly securiform than those of the female.

Platynus.

P/atyjiNs ovipennis (Mann.).

This species, rare in California, has not been heretofore

found in the more northern regions. It is easily distinguished
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by the regularlj oval, deeply striate elytra, witliout distinct

humeral angles, thongh the base is slightly emarginate, and
the basal fold meets the margin in a "well-dcfined angle ; the

dorsal punctures are three—the first on the third, the other

two on the second stria ; the wings are not developed. The
prothorax is quadrate-ovate, narrowed behind, scarcely wider
than long, with the sides strongly but not widely margined,

and subsinuate behind ; the hind angles rectangular, not rounded
in five specimens, feebly rounded in a sixth ; the base is trun-

cate, finely margined, somewhat oblique at the sides near the

angles ; the transverse impressions are well marked, and the

basal impressions are deep and not punctured. The under
surface of the joints of the front tarsi of the S ^^^ clothed

with long golden-yellow hair ; the front tarsi are without

grooves ; the middle and hind tarsi have a distinct exterior,

but no interior groove.

Platynus fraterculus^ n. sp.

^neo-niger, nitidus, alatus
;
prothorace rotundato-quadrato, postice

paido angiistiore, latitudiue vix breviore, lateribus et basi late

rotundatis, margiue lateral! anguste reflexo, angulis posticis ob-

tusis, subrotundatis, licet sat distinctis, basi iitrinque late im-
pressa et subtiliter rugosa; elytris elongato-ovalibus, thorace

paulo latioribus, striis subtilibus baud punctatie, punctis 3 dor-

salibus, 1""° in 2''% alteris in stria 3'^ sitis.

Long. 7 millim.

One female. This species appears more nearly allied to P.

JIarrish', Lee, than to any other in my collection, but differs

by its much smaller size and by the absence of the impression

near the posterior end of the fifth stria. It resembles in the

form of the prothorax P.fi-afer, Lee.*, but is smaller, and has

the second dorsal puncture on the second stria, while in that

species it is on the third.

Zacotus, nov. gen. (Broscini).

Zacotus Matthewsii.

Supra pnrpureo-cupreus, nitidus, subtus niger ; capite obscure cu-

preo, fronte profunde impresso, lateribus et inter oculos valde ru-

gose ;
prothorace convexo, ovato, latitudine paulo longiore, postice

aiigustato et pedunculate, lateribus versus basin sinuafis, hnea dor-

sali profunda, impressionibus trausvcrsis parum distinctis ; disco

• I am informed by Baron Chaudoir that P. frater, Lee, is the same

83 Agonum brevicolle/Bij. iii. 1")9. The latter, however, is described as

having four dorsal punctures, while in many specimens of P. frater which

I have examined I perceive but throe. I am therefore inclined to believe

that Dejean's species is only an individual variation of P. fossigcr.
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toto transvorsim rugoso, basi punctato ; elytris elongato-ovalibus,

convexis, thorace baud latioribus, striis subtilibus subpunctatis,

interstitiis vage impressis, parce subtiliter rugosis, basi virescenti-

bus, stria scutellari distincta puncto magno notata.

Long. 18 millim., lat. 5-5 millim.

I have seen but one badly preserved female of this most
interesting addition to the North-American fauna. It evi-

dently belongs to a different genus from any mentioned by
Mr. Putzeys in his Synopsis of Broscini (Stettin. Ent. Zeitung,

1868, p. 306) ; but the palpi are wanting, and only a few-

joints of the antennae and tarsi remain. I am therefore

unable to characterize the genus any further than to say that

it resembles somewhat in form PromecoderiiSj and that its

place in the tabular ari'angement of Mr. Putzeys would be in

[aa, gg)y probably next to Miscodera and Broscosoma. The
mentum-tooth is moderately large, slightly rounded, and is

scarcely perceptibly impressed at tip ; the temporal suture is

not visible. The first dorsal stria commences on the peduncle

of the elytra, as in Miscodera ; the scutellar stria is connected

at the base with the second stria, and is marked at its hinder

end with a large puncture. The first four joints of the an-

tennse are glabrous.

It gives me much pleasure to dedicate this very beautiful

species to the enterprising explorers to whose energy and per-

severance during the many privations to which travellers in

North-western America are exposed we owe the valuable

collection which forms the subject of the present memoir.

Patrobus.

y Patrobus falcratus.

Niger, nitidus, depressiis ; capite profunde biimpresso
;
prothorace

quadrato-cordato, latitudino paulo breviore, postice modice angu-

stato, lateribua rotuiidatis, anguste reflexis, versiis basin late

eimiatis, angulis posticis rectis, basi medio late emarginato, utrin-

que vix obliquo, foveis basalibus latis profundis, dense punctulatis,

carina angidari vix distincta, linea dorsali profunda ; elytris

elongatis, parallelis, striis baud profundis vix punctulatis, 3'*

punctis 3 dorsalibus notata ; trocbanteribus posticis elongatis,

maris acutis.

Long. 11-5 millim.

One pair. In the male the hind trochanters are about half

as long as the thighs, and nearly acute at tip ; in the female

scarcely shorter, and rounded at the tip.

This species belongs to a group thus far found only in

Western North America, distinguished by the great length of

the hind trochanters. In the depressed form of the body and
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parallel elongate elytra, tliey resemble in appearance P. angi-
collis, Randall, and P. aterrimus, Escli., but differ by the eyes
being less prominent, the head less narrowed behind, and the
hind angles of the prothorax less prominent ; the third and
fomth joints of the front tarsi of the ^J arc scarcely narrower
than the first and second, but, as in other species, are not fur-

nished beneath with papillge
; in both sexes the front tarsi are

broader and furnished beneath with more abundant long golden
hairs than in the ty\)ico.\ PatrobuSj and the fourth joint is very
distinctly emarginate.

Three species of this group are known to me, agreeing
closely in fomi and sculptm-e, but differing chiefly in size,

form of prothorax, and length of trochanters. They may be
distinguished as follows :

—

Patrohus trochantericus.—Prothorax scarcely wider than
long, veiy slightly narrowed at base, sides feebly rounded in

front of the middle, and slightly sinuate behind ; hind angles
rectangular, slightly dentiform, base broadly emarginate at the

middle, oblique and subsinuate at each side near the angles

;

basal impressions broad, punctulate, not very deep ; carina of

angle feeble, limited by a distinct but short impression : hind
trochanters of male nearly as long as the femur, much at-

tenuated beyond the middle, and extremely narrow and sharp
at the tip ; of the female nearly half as long as the femur,
rounded at tip. Length 13-14 millims. Fort Crook, Northern
California (Dr. G. H. Horn).

Patrohus californicus, Motsch. Bull. Mosc. 1859, ii. 123.

—

Of the same size and general form as the preceding ; but the

basal impressions of the thorax are shallower, more distinctly

punctured, and the carina and impression near the angle are

wanting ; the base is much more oblique at each side, and the

angle is more dentiform. The male is unknown to me. The
hind trochanters of the female are as in the preceding, nar-

rowed towards the tip, which is rounded, and are about half

the length of the femur. California (Col. Motschulsky).

Patrohus fulcratus, Lee, above described, differing by tlie

deeper basal impressions of the prothorax, by tlie base being

scarcely oblique on each side, by the angles, which arc less pro-

minent though more rectangular, and by the less elongated

and less attenuated hind trochanters of the male.

Anisomera.

Anisomera recta.

Elongato-ovalis, »nco-nigra, subtiUtor douse reticulata ; prothorace

longitudine plus triplo latiorc, posticc subangustato, hxtcribus an-
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tice late rotundatis, versus basin paulo obliquis vix subsinuatis,

angulis posticis rectis, basi truncato ; elytris thorace vix latiori-

bu9, utrinque seriebus tribus punctorum solitis, externa minus
distincta.

Long. 10 millim.

One male. The first three joints of the front tarsi are

clothed beneath with an elongate oval brush of dense hairs.

This species differs remarkably from A. cordata by the pro-

thorax being scarcely perceptibly naiTOwed behind ; it, in fact,

resembles in miniature a Golymhetes of the group Meladema
;

but the ungues of the hind feet are equal and moveable, and
much longer and more divergent than in Agahus—precisely,

in fact, as in Anisomera cordata.

Platycerus.

Flatycerus cwrulescenSy Lee. Proc. Acad. Nat. Sci. Philad.

1861, p. 345.

A remarkably well-developed ^ (14 millims. long excluding

the mandibles) is contained in Mr. Matthews' s collection : it is

much larger than the type, which was found at Fort Tejon,

California, but agrees with it in form and sculpture; it is

easily distinguished from P. quercus by the beautiful purple-

blue colour of the elytra, by the tooth on the upper edge of

the mandibles near the tip being prominent, and by the apex
not being dilated and subserrate, as in that species, but only

slightly emarginate.

Ceruchus.

Ceruchus striatus, Lee. Proc. Ac. Nat. Sc. 1859, p. 55.

The only male of this species I have seen is one of the

valuable acquisitions of Mr. Matthews : it is larger (16*5

millims. long) than C. piceus, as might have been anticipated

from the larger size of the female ; the clytral strire are very

strongly marked, as in the female, and the intervals convex

and coarsely punctured ; the frontal excavation is much
smaller and more anterior than in C. piccus S ;

the mandibles

are stouter, more curved, and tlie tooth at the middle of the

upper edge is very much broader, its base extending nearly to

the base of the mandible. In both sexes the middle thighs

arc furnished beneath with a large patch of long yellow hair

;

and in the male the middle tibia? are also clothed with long

yellow hair on the inner face from tlie middle to the tip

—

characters not observed in C. piceus, which has in those places

only a few scattered hairs.

A fine male specimen, collected in El Dorado, co. Gala.,
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agrees with the one above described in liaving the under sur-

face of the middle femora and the inner surface of the middle

tibije clothed with long hair, but diftcrs in the frontal excava-

tion being triangular, much larger and broader, the prothorax

much more strongly punctured, and especially by the elytral

stria3 being very fine, the outer ones obsolete, and the intervals

perfectly tlat and coarsely ])unctured. The tooth of the man-
dibles rises nearly perpendicularly about one-third from the

tip ; the angle is nearly rectangular, and the upper edge nearly

horizontal, extending nearly to the base, giving the appear-

ance of a curved inner outline and great breadth to the hind

part of the mandible.

These characters seem to indicate a distinct species, to which
I would give the name of C. jyunctatus.

ODONTiEUS.

Odontceus obesus, Lee.

One well-developed male (10 millims. long). On account

of the resemblance of sculpture, I refer it to this species, of

which the female only was previously known to me by a single

Californian specimen. The clypeus is more obtusely rounded

in front than in the two species of Eastern America, filicornis

and cornigerus, and somewhat less coarsely punctured ; the

horn is long and slender, as in them ; the prothorax is similar

in form, except that it is perhaps a little shorter and more
narrowed in front ; the medial excavation is broader than in

cornigerus and almost as m. jilicornis ; the anterior declivity is

sparsely punctured, much less so than in the one last named
;

the lateral elevations are longitudinal and laminiform, as in

that species, but the excavations at their base are smaller,

more deeply indented and subtriangular, and the crest of the

elevation, instead of being broadly rounded in the arc of a

circle, is very distinctly and nearly rectangularly angulated

and pei*pendicularly declivous in front. I may mention, in

order that the three species may be readily distinguished by
the notes here given, that this lateral elevation in O.fiUcoi-nis

is merely a subacute tubercle or cusj), and that the dorsal

groove is deeper, narrower, and more strongly punctured.

The females of these species are scarcely to be distinguished,

except by minute differences in form and sculpture, which are

not very obvious without comparison.

Cardiophorus.

Cardi'ophoriis longuliis, Lee.

Well-preserved specimens of this species are clothed with a
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fine cinereous pubescence, as in C. gagates^ from which it

differs chiefly by its less convex prothorax and elytra, and less

rounded sides of prothorax.

ELATER.

Elater anthracinus.

Niger, nitidus
;
pube brevi suberecta nigra parce vestitus, protborace

latitudine longiore, antice angustiore, angulis posticis elongatis,

fortiter carinatis ; disco convexo, fortiter sat dense punctato,

punctis baud ximbilicatis ; elytris striis punctatis, interstitiis vix

convexis, punctatis, et transversim subrugosis ; tarsis pieeis ; an-
tennarum articuHa 2"^° et 3''" conjunctis sequente paulo longi-

oribus, boc 2'*° vix latiore.

Long. 10 millim.

One pair. In the male the prothorax is narrowed from the

base to the apex, with the sides broadly and obliquely rounded
in the female the sides are nearly parallel behind the middle

then rounded to the tip, and the elytra are more obtuse behind
than in the male. This species is allied to E. carhonicohr.

but is much larger, the prothorax is more strongly punctured

and the third joint of the antennae is narrower. It also ap-

proaches very nearly to an Alaskan specimen of E. nigrinus

which, however, has the hind angles of the thorax acutely

not feebly carinate, as described by Cand^ze, Elat. ii. 475
it differs by its larger size and greater length of the third

joint of the antenna?, which is distinctly longer than the

second, and by the somewhat more elongate form, longer hind
angles of the thorax, and black antennse and feet.

LiMONIUS.

Limonius nitidicolUs.

Nigro-seneus, nitidus, parce breviter nigro pubescens ; fronto apice

late rotundato, margine anguste reflexo, inter antennas biim-

presso ; capite tboraceque parce distincte punctatis, boc latitudine

paulo longiore, antice vix angustiore, convexo, angulis posticis

acutis, rcflcxis, carina brevi margin! approximata, minus con-

spicua, basi medio brevissime canaliculato ; elytris striis subtLLi-

bus impunctatis, interstitiis plan is, biseriatim punctatis ; auten-

narum articulis 2'^° et 3''° aDqualibus, conjunctis 4*° paulo lougi-

oribus.

Long. G millim.

One pair. Similar in size and form to L. quercinus, but

very different by the characters given above, and rather

allied to L. aurifer^ Lee, though quite distinct from that

species.
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CORYMBITES.

Corymbites trtundulatus, Lee. Trans. Am. Phil. Soc. x. 457

;

Candfeze, Elat. iv. 145.

Elater triundulatus, Randall, Bost. Journ. Nat. Hist. ii. 12.

A female specimen, much larger (11 millims. long) than

those from Lake Superior and Maine, but which does not

differ from them in form and sculpture. The middle angu-
lated dark band is equidistant between the other two, instead

of being nearer to the hinder one as in our eastern specimens

;

I do not think that this is a sufficient character to establish

it as a distinct species, although the prothorax seems to be a

little broader.

Corymbites fraternus.

Obscure aeneus, nitidus, pube cinerea longiuscula vestitus
;
prothorace

latitudine Ipngiore, fortiter sat dense punctato, angulis posticis

elongatis, obliquis at vix divaricatis, broviter carinatis ; elj-tris

Btriis angustis vix punctatis, interstitiis planis, punctatis ; anten-

nis pedibusqiie piceis vol piceo-ferrugineis, illis articulo 3"'° sc-

cundo paulo longiore at vix latiore, conjunctis 4'° haud longioribus.

Long. 15-17 millim.

One pair. In the male the prothorax is gradually narrowed
and feeblj rounded on the sides from the base to the apex ; in

the female the body is more robust, the sides of the prothorax

are nearly parallel behind, and more strongly rounded before

the middle.

This species is very closely allied to the Alaskan C. angus-

ticollis, but dificrs chiefly by the hind angles of the prothorax,

which are not so narrow and are scarcely divaricated.

ASCLERA.

Asclera nigra.

Cyaneo-nigra, opaca, brevissime pubescens
;

prothorace obovato,

postice angustato, latitudine vix longiore, dense punctulato, apice

subsinuato, basi late rotundato, apico subconstricto, latcribus

medio rotundatis, postice late siuuatis, disco subtilitor punctulato,

foTcis tribus latis impresso, ante medium subcarinato ; olytris

confcrtissime punctatis, lineis utrinque tribus angustis elevatis.

Long. 9 millim.

One specimen. Eesembles somewhat the European A.
ccernlea, but diifers by the much deeper excavations of the pro-

thorax : it agrees in form and sculpture with the Californian

A. excavata, Lee. ; but the thorax in that species is rufous,

more elongate, and much less punctured than in the present

one.
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Dyslobus, Lee.

I have associated under this name several species found in

Western North America which belong to the tribe Eremnini
of the Oxyophthalm Adelognath CurculionidaB, according to

the arrangement of Prof. Lacordaire. They differ from the

other genera known to me by the following assemblage of

characters :

—

Rostrum slightly dilated at tip, rather thick, flattened above,

feebly carinate, with the apical lobes divergent; postocular

lobes of thorax more or less ciliate, and very feebly developed,

though still quite apparent. The general appearance is that

of OtiorJiT/nchus, from which this genus differs by the form of

the eyes, narrowed and angulated beneath, by the less elon-

gated scape of the antennae, and the postocular thoracic lobes.

To this genus belong :

—

Otiorhynchus segnis^ Lee.

Dyslobus granicollis.

Niger, equamulis griseis et fuscis dense vestitus et breviter brunneo
pubescens ; thorace latitiidine paulo longiore, antice vix angus-

tiore, lateribus rotundatis, apice et basi subtnincatis vix rotun-

datis, angulis omnibus obtusis, dorso transversim convexo, dense

subtilius rugose punctato et granulate ; elytris convexis, ovaHbus,

thorace duplo latioribus, apice valde declivibus, striis baud im-
pressis e punctis magnis compositis, interstitiis 3% 5=*, et 7* paulo

elevatis et maculis obscuris variegatis.

Long. 10 millim.

Vancouver's Island and Puget Sound (Mr. G. Davidson).

The beak is a little longer than the head, not narrower than

the front, nearly parallel on the sides, very feebly dilated at

tip
;
upper surface flattened, carinate from the base to between

the antennas, where the carina ends in an elongate fovea.

The antenna! grooves are short and oblique ; and under them
on each side is a strongly impressed oblique line, nearly

uniting in the gular transverse impression. The front is broadly

transversely impressed at the base of the rostrum. The scales

of the occiput are tinged with metallic colours. The prothorax

is scarcely one-half wider than the head, a little longer than

its width, broadly rounded on the sides, very feebly rounded
and nearly truncate at base and tip ; the surface is densely

rugosely punctured, and between the scales presents small

shining granules. The elytra are nearly twice as wide as the

thorax, and about twice as long as their width, oval, convex,

very declivous behind ; the stria; are comj)osed of large shal-

low punctures, not closely placed ; and the third, fifth, and
seventh intervals are shghtly elevated and darker in colour.
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The scape of the antennae is slender and extends to the back
part of the eves ; the funicukis is slender, and longer than the

scape ; the first and second joints are equal and elongate, the

third is two-thirds as long as the second, the fouiih, fifth, and
sixth equal, each a little shorter than the third, the seventh a

little longer ; club elongate-oval, acute at tip. The first ven-
tral suture is distinct and straight, the second and third are

deeply exarate; the last ventral segment is convex towards
the tip, and the extreme tip is carinated and acute.

In D. sejnis the third joint of the funiculus of the antenna?

is scarcely shorter than the second, the carina of the rostrum
is very feeble, almost obsolete, and the lateral oblique lines

below the antennal grooves are entirely wanting.

Dyslobus decoratus.

Niger, squamis obscure argenteis et cupreo-fuscis variegatus, parce

breviter pubescens, rostro subcarinato ; tborace latitiidine haud
loiigiore, antice subangustato, lateribus rotundatis, apice basique

fere truncatis, angulis omnibus obtusis, disco transversim conveso,

profunde rugose punctate et granulato ; elytris thoraco latioribus,

elongato-ovalibus, apice rotundatim valde decbvibus, striis e

pimctis magnis magis approximatis compositis.

Long. 7 miUim.

Vancouver's Island.

Smaller and somewhat more robust than D. granicolUs^ but

apparently congeneric with it ] the carina of the rostrum is

more feeble, and does not end in an anterior elongate fovea
;

the lateral oblique lines below the antennal grooves are dis-

tinct ; the funiculus of the antennae is rather stouter, and the

third joint is not longer than the following, which are nearly

as broad as they are long ; the elytral stria? are feebly impressed

and composed of more approximate large punctures.

Two other species of this genus are before me—one from
Oregon, one from California, which await description when a

general synopsis of the Curculionida? of the United States is

prepared.

Tyloderes ? gemmatu^, Lcc.

is related to Dyshhus^ but differs by the beak being more

slender, much more dilated at tip, and by the antennal grooves

being longer and deeper. The first and second joints of the

funiculus are elongate, the tliird to the seventh are nearly equal

in length, except that the fifth is a little shorter. The postocular

lobes of the prothorax are equally broad, but more prominent

and less fimbriate. The first ventral suture is deep, and feebly

convex forwards at the middle ; the other three are straight
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and deeply exarate ; the last ventral segment is not convex,

nor subcarinate at tip. The thorax and elytra are studded

with scattered, large, polished granules or small tubercles, and

the striee are not apparent. These differences are apparently

generic ; but I am unwilling at present to do more than pro-

pose the name Phymatinus^ and to indicate it as probably be-

longing to the group Phytoscaphi, Lac. Gen. vi. 229.

In all the species here mentioned, the apical cavities (cor-

beilles) of the hind tibiee are broad, oblique, acutely margined

and open at their upper limit ; and the antennal grooves,

though oblique, are not directed below the inferior angle of

the eyes. They also all belong to a great division of Curculio-

nidje (embracing the greater part of Lacordaire's Adelognathes,

with some of the short-beaked Phanerognathes, such as Eii-

diagogus^ among our North-American forms), which exhibits

a remarkable character, not known in any other group of Co-
leoptera : the mandibles of the freshly developed imago have

acute pyramidal appendages, which are deciduous, and leave

a well-defined scar on the most anterior part of the convex
outer surface of the organ. This peculiar structure has been

mentioned by Lacordaire (Gen. vi. p. 5, note), but without

attributing to it the importance which such an extraordinary

character, common to a large number of genera, and without

parallel in any other part of the series, seems to deserve. I

have placed, in an unfinished continuation of my ' Classification

of the Coleoptera of North America,' all such forms together

as a subfamily, under the name Brachyderidge. Sitones and
allied forms do not belong to this type, as the mandibles are not

provided with the deciduous appendage, nor does the mentum
cover the base of the maxillae.

Tetropium, Kirby.

Tetropium velutinum.

Nigro-piceum, opaeum, subtiliter scriceo pubescens
;
prothorace lati-

tudine haud breviore, lateribus fortiter rotimdatis, disco confertis-

sime piiuctulato, salco dorsaH lato profundo, linea Iccvi polita

versus basin notato ; elytris basi nonnunquam piceo-ferrugineis.

Long. 12-5-20 miUim.

Four female specimens from Vancouver's Island, Oregon,

and California differ from T. cinnamoptertim, IsAxhj, found in

Eastern America, by the prothorax being not wider than long,

and more finely and densely punctulatc. This difierence ap-

pears to me to be specific, though I have not studied the grou})

with a sufiicicnt number of specimens to give my opinion much
value.
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Necydalis.

Necydalis Icevicollis.

Capite thoraccque nigjis, hoc latitudine paulo longiore, convexo, ni-

tido, fere impuiictato, dorso vix canaliculato, autice posticcquo

traiisversim iiupresso, lateribus medio late rotundatis utrinque vix

subsiiiuatis ; clytris obscure ferrugineis, rugose punctulatis, apice

piceis et transversim profunde imprcssis ; abdomino supra piceo,

infra ferruginoo, pectore nigro
; pedibus obscure ferniginois ; an-

tennis nigro-piceis.

Long. IGmiUim.

One specimen. Differs from N. melUtus of Eastern America
bj the more robust and nearly smooth prothorax, whicli is

scarcely sinuated on the sides, and by the elytra being much
more deeply impressed near the tip.

Leptura.

Leptura JuscicoUis, Lee. Pac. R.R. Expl. & Surveys,
Ins. p. 65.

Elongata, acneo-nigra; capite thoraceque confertissime subtiliter punc-
tatis, hoc transversim profunde bis constricto, lateribus medio an-
gulatis, dorso canaliculato et linea laevi notato ; elytris basi thorace

latioribus, ab humeris sensini angustatis, apice rotundatis, vix

subtruncatis, confertim fortiter punctatis, pube brevissima parce
vestitis, nigris, margine laterali, basali et apicali vittaquc angusta
dorsali testacea ornatis

;
pedibus fuscis, femoribus rufis, anticis

supra, posterioribus apice fuscis.

Long. 12 millim.

Variat testacea, subaenea, capite thoraceque fusco-seneis, elytris

vitta lata submarginali paulo obsciiriore. (Lee. Pac. K.E.. Expl.
and Surveys, Ins. p. G5.)

A fully matured specimen from Vancouver's Island evi-

dently belongs to the same species as the pale-coloured speci-

men from California previously described by me. It is allied

to the Alaskan L. Frankenhaeiiseri and macilcnta, and, apart

from differences in the colour, which I regard as of no impor-
tance, only differs from them by the larger size, and the convex
part of the disk of the prothorax not being fovcate on each
side of the dorsal channel.

The two larger specimens are both females, and differ from
the male types of the Alaskan species by the more slender and
less elongated antennae, and by tlie more distinctly emarginated
eyes. I am inclined, in view of the great differences in colour

obsei'ved in certain species of AcmcvopSy to regard these three

forms as merely varieties of one species. They belong to a
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group of the genus which, from the slender outline and the

peculiar conformation of the prothorax, bears a strong resem-

blance in miniature to Toxotus.

I may further observe that the elytra of the specimen above

described may be equally well said to be pale, with a broad

black sutural stripe, and a broad black dorsal vitta extending

from the humeri nearly to the tip.

Leptura scrtjjta.

Elongata, fusca, parce pubescens ; capite thoraceque confertim Bubtilius

punctatis, hoc apice angustiore, tubulatim profunda constricto ;

basi transversim impresso, lateribus medio rotundatis, subangulatis,

antice posticeque concavis, angulis posticis haud prolongatis

;

elytris fortius punctatis, thorace latioribus, parallelis, apice rotun-

datis subtruncatis, pallide testaceis, lituris nigris oruatis (viz.

striga angusta discoidali a basi fere ad medium extensa, macula
lateral! duplici ad medium, alterisque duabus approximatis ad do-

drantem, exteriore submarginali) ; antennis pedibusque testaceis,

femoribus posticis extrorsum late infuscatis.

Long. lOmillim.

One female. Belongs to the same group as L. s])hcericollisj

and related in form and sculpture to L. aurata, but quite dis-

tinct by the peculiar coloration. The black markings of the

elytra above mentioned are a narrow line extending from the

base to about the middle, slightly oblique and gradually nar-

rowed behind, a lateral or submarginal spot at the middle,

composed of two confluent spots, and an imperfect band behind

the middle, half way between the spot just described and the

tip ; this band is composed of an elongate submarginal spot

and a smaller discoidal one ; there is, besides, a very faint

fuscous cloud on the side margin near the base : the scutellum

and the suture for a short distance are also black.

Leptura Matthewsii.

Nigra, pubescens ; elytris a basi paulo angustatia, confertim subtUius

punctatis, flavo-testaceis, apice late et macula magna pone medium
ad marginem extensa nigro-piceis, apice singulatim rotundatis ru-

fescentibus ;
prothorace latitudine breviore, apice valde angustato

et fortiter tubulatim constricto, lateribus obtuse angulatis, pone

medium fere parallelis, angulis posticis brevibus acutis, basi late

bisinuato, disco confertissime fortiter punctate, ante basin profunde

transversim impresso.

Long. 20 millim., lat. 7 millim.

One female. Somewhat related to L. cordifera, but much
larger, therefore rcseml)ling L. ohJiferafa and vitiosa, Avhicli,
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however, belong to a difFerent group, having the elytra biden-
tate at tip. This species differs conspiciiouslj from L. cordi-
fera and its allies by the tubular constriction of the apex of
the thorax being very well marked and longer than usual, and
by the base being less prolonged at the middle and more
broadly bismuate

; the posterior impression extends eiftirely
across the base, and is very strongly marked and nearlv
straisrht.

In the name of this fine and conspicuous species I desire to
commemorate the labours of Messrs. Henry and Joseph
Matthews, who, inspired by the same love of science to which
we owe many valuable memoirs in entomological literature by
their brother, the Rev. A. Matthews, have with great zeal ex-
plored the wildernesses of British Columbia and Vancouver's
Island, and, in fact, have obtained the best material yet pro-
cured for a study of the distribution of species in those regions,
which remain, in a scientific sense, the most unexplored por-
tions of North America.

Atimia, Hald.

Atimia dorsalts.

Nigro-picea, pube brevi depressa fulvo-sordida dense vestita ; thorace
latitudine vix breviore, quadrato, ad apicem subito angustato,
latenbus baud rotundatis, modice punctate, \atta dorsali lata sub-
nuda

; elytris antice parco punctulatis, vitta denudata sub-
suturah pone medium extrorsum bidentata, et sensim angustata
notfltis.

Long. 10 millim.

Vancouver's Island. A specimen was also collected in
Southern California by Dr. G. H. Horn.

This species is very closely related to A. confusa (Ch/iwi
confusus, Say, A. tristis, Hald.), but differs by the prothorax
being less transverse, almost quadrate, and scarcely rounded
at the sides, except near the apex, Avhere it is suddenly nar-
rowed

:
the arrangement of the denuded spots is somewhat

similar
;
but the sides of the thoracic vitta are straight and the

elytral sjjots are confluent, forming a vitta extending nearly
to the tip, with two external dilatations—one at the middle
the other at the extremity

; the tip of the elytra is more
squarely truncate, and the general form a little less robust
than in A. confitsa.

Ann.d;Ma(/.X.Ih\sK Ser. 4. I'ol.iv. 28
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XLV.— On the Nomenclature of the Foraminifera. By Prof.

T. Rupert Jones, r.G.S.,'W. K. Parker, F.E.S., and
J. W. Kirkby, Esq.

[Plate XIII.]

Part XIII. The Permian Trochammina pusilla and its Allies'^.

§ I. A minute serpuloid fossil occurring abundantly in the

Permian Limestone of the British Islands and Germany at-

tracted the notice of palseontologists twenty years ago. Its

tubular and variously contorted shell suggested an Annelidan

relationship, though its minute size seemed to contradict that

notion. Prof.W. King had, however, from the first, formed the

idea of its being related to the Foraminifera ; but no near ally

among the existing Rhizopods was recognized until 1856,

when one of us referred it to ^^ Sjoirillina,'''' which was then

supposed to include both opaque and transparent monothala-

mous shells, either discoidal or twisted f.
' In 1857 all these

together were spoken of as "the Spirillince [hyaline], Cornu-

spirce [opaque], and their allies," common in the recent and

the fossil state, and as including the minute fossils from the

IVIagnesian Limestone that we have here to treat of (Ann.

Nat. Hist. ser. 2. vol. xix. p. 285, & note). Further distinc-

tions had been made by 1860, when the opaque forms were
subdivided—some left to Cornuspira and others placed with

Trochammina^ the little Permian fossil being provisionally

referred to the latter (Quart. Journ. Geol. Soc. vol. xvi. p. 305,

note). A similar intimation of its alliance is given in Carpen-

ter's ' Introd. Foram.' (Ray Soc), 1862, p. 142, and in the
* ]\ionograph of the Foraminifera of the Crag ' (Palosont. Soc),

1866, p. 26. Finally, one of the varieties of this protean

IVIicrozoan is so much like a Miliola that one of us referred to

it, a few years back, as Miliola? jmsillal^..

§ II. Frequently this little fossil occurs as casts in the lime-

stone (as at Humbleton, near Sunderland), and most usually

as an oblong coil of white, calcareous, subcylindrical, wire-

like folds, with appreciable intervals, especially between the

larger, outer folds. A central, irregularly twisted, tubular

mass, of about 3V i^^cli in diameter, is enclosed in eight or

nine outer folds ; these are flat or slightly concave on their

• The last Part of this Series of Papers was inadvertently entitled

"Part X. (continued)" instead of "Part XII." See Ann. Nat. Hist,

ser. 3. vol. xvi. p. 15.

t In 18o4 the discoidal forms alone wore referred by one of us (in

Morris's 'Catal. Brit. Foss.' 2nd. edit. p. 42) to " Spirillina."

X
' Synopsis of the Geology of Durham and part of Northumberland,'

by R. Howse and J. W. Kirkby, P- 13. 8vo, Newcastle, 186.3.
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inner and convex on their outer face, and are arranged longi-

tudinally, not all on the same plane, but, with the exception

of the outermost folds (which are more nearly parallel), cross-

ing one another at the extremities of the coil at various angles.

The size of the folds gradually increases from within outwards,

but is subject to irregularities sometimes suggestive of periodic

constrictions or undeveloped segmentation. The whole fossil

is about -^ inch long, and -jL- in breadth and thickness.

Shelled specimens of this kind are abundant in the Magnesian
Limestone of Yorkshire ('' Lower Limestone," in an old quarry
beside an inn called the Hampole Inn), and in the Zechstein

of Germany at many places. It is this form which was
noticed by Geiuitz under the name of SerpuJa picsilla^ and by
King as Foramitiites serindoides.

§ III. These irregularly coiled varieties are accompanied by
others that have a more discoidal arrangement of the whorls,

which, in this case, fold over and over on one plane or nearly

BO, making a flatter shell, more or less oval, and leading us as

it were to the regularly discoidal narrow-whorled form which
was described by one of us, in 1850, as a " SpiriUina'''' (in

King's 'Monograph of Permian Fossils,' p. 18). The speci-

men then referred to was from Tunstall Hill, near Sunderland;
others have been met with in the Lower ]\Iagnesian Limestone
of Langton, co. Durham, and elsewhere.

§ IV. Another form of the same kind of shell as the first-

mentioned (§ II.) has thicker folds, arranged more flatly on
one plane, in an oblong coil, and enveloping one another on
their edges, but sometimes showing, on the flatter faces, parts

of the early whorls, and thus much resembling some Milioline

shells. This is especially abundant near the Hampole Inn
above mentioned ; and, judging from the section of a shell

given as fig. 19, in pi. 10 of Geiuitz's ' Dyas,' we presume
that it is not wanting in Germany. Among the specimens

from Yorkshire, some of the Milioloid varieties become oval,

and even circular, ditiering from the discoidal forms of TV.

pusiUa only in having thicker, broader, and fewer whorls.

§ V. In 1856 one of us discovered numerous minute
" arenaceous " Foraminifera in the shelly sands of the Indian

seas, which presented in their contorted tubular forms the

required recent analogue of the Permian fossil. Although,

indeed, the majority of those first found have a tendency to

fold more irregularly than the then known fossil specimens,

yet others of the latter have since been abundantly met with,

in which the almost discoidal outer folds are disposed to pass

for a little way on one of the flatter surfaces of the shell, and
then return to their original plane, or even to pass round about

28*
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the former whorls of the shell at various angles. On the other

hand, the recent contorted forms are associated with others of

similar structm'e and habit, but more or less discoidal in their

mode of growth, leading us towards both Trocliammina incerta

(D'Orbigny, sp.) and Tr. injlata (Montagu, sp.) ; and, indeed,

all these and other varieties were, in 1860, included under the

"second species" of Trochammina^ ^ as being zoologically

related to the typical Tr. squamata
; but, of com'se, the neces-

sity of retaining binomial appellations for well-marked varie-

ties, recent and fossil, must be always recognized. For these

chief varieties, then, the names Tr. incerta (D'Orb.), Tr. clia-

roides (P. & J.), Tr. gordialis (P. & J.), Tr. squaniata(P. & J.),

and Tr. injlata (Montagu) were adopted f.

In a paper " On the Occurrence of Foraminifera in the older

beds of the Vienna Sandstone," F. Karrer has given excellent

figures of his Trocliammina jproteusX from these strata of Cre-

taceous or Lower-Tertiary (?) age. Among these figm-es we
find modifications of Tr. gordialis (figs. 1, 2, 3, 8), of charoides

(fig. 4), oi squamata (fig. 6), and irregular squamata^ or trans-

itional from lobulate gordialis to squamata (fig. 5). The
Spirilline or discoidal and narrow-whorled condition {Tr. in-

certa)^ from the same beds, is given as Gormis])ira Hoernesi

(fig. 10).

§ VI. Witli some of the above-mentioned recent and fossil

forms the different specimens of the little Permian fossil under

notice are readily correlated. Thus the perfectly discoidal

narrow-whorled individuals come in the same group with Tr.

incerta
; and very similar Rhizopods, having piano-spiral

shells of sandy texture, have been figured and described from
several geological formations, and have received different

names, as shown in the following list :

—

Recent. Operculina incerta, D'Orbigny, 1839. Foram. Cuba, p. 49, pi. 0.

figs. IG, 17.

Lower Cretaceous. Operailma ci-etacea^ Reuss. 1846. Verstein. Bohui.

Kreid. p. 35, pi. 13. tigs. 04, G5.

Lias. Orhis injiimis, Strickland, 1848. Quart. Journ. Geol. Soe. vol. ii.

p. 30, fig. a.

Permian. Spirilltna, sp., .Tones, 1850. In King's Monogr. Perm. Foss.

pp. 18-20 ; and in Morris's Catal. Brit. Foss. 2nd edit. p. 42.

Clialk and Chalk-marl. Spirillina cretacea, Jones, 1854. In Morris's

Catal. Brit. Foss. 2nd edit. p. 42.

* Quart. Journ. Geol. Soc. vol. xvi. p. 304. The " first species," or

simplest form, has been since referred to the restricted genus " IFebbina"

D'Orb.

t Op. cit., and in Carpenter's ' Introd. Foram.' p. 141, pi. 11. figs. 1-5.

\ Sitz. Akad.Wien, Math.-Nat. Classe, vol. Hi. 1st Abthcil. 1805, pi. 1.

lias. 1-8.
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Lias. SpirilUtia iiijhna, Joues, 1854. Ihid.

Loudon Clay. SpiriHina, sp., Jones, 1854. Ibid.

Recent. Spirillum aremicca, Williamson, 1858. Rec. Foram. Brit. p. 98,
pi. 7. fig-. i>03.

Recent and Fossil. Trochammina (squamata) incerta, Jones & Parker,
18G0. Quart. Journ. Geol. Soc. vol. xvi. p. 304.

Recent and Fossil, Ammadigcus (species), Reuss, 1861. Sitzungsb.
Akad. Wien, vol. xliv. (Zusam. Foram.) p. 3()5.

Recent and Fossil. Trochammina incerta, Parker & Jones, 18G2. In
Carpenter's Introd. Foram. p. 141 & p. 312, pi. 11. fig. 2.

Lower Cretaceous. Curnuxpira crctacca, Reuss, 18G2 (Sitzungsberichte
Akad. AVien, vol. xlvi.). Foram. llils und Gault &c. p. 34, pi. 1. fig. 10,

and var. irregularis, figs. 11 & 12.

Tertiary- (?). Curnn-pira Iloernesi, Karrer, 18GG (Sitzungsb. Akad.Wien,
vol. lii.), Auftreten Foram. &c. p. 4, fig. 10.

Permian. Serpula Rocssleri, Schmidt, 1867. N. Jabrb. 1867, p. 583,
pi. G. figs. 46, 47.

For the distinctive name of this Permian Rhizopod the ap-

pellation Trochammina incerta (D'Orb.) has priority ; wliilst

zoologically (that is, looking only at its real specific relation-

ship, and taking the gradations of form as varietal) it belongs

to the t}"])ical Tr. squamata. For convenience of reference,

however, this Foraminifer (PL XIII. fig. l),as in other cases,

keeps a distinct name ; and we must remark that, as a Per-

mian organism (if its geological age and position are to be
regarded as of any special importance), it first received its

trivial name [Roessleri) from Dr. E. E. Schmidt (1867).

A variety, in which the tube departs, at an early stage,

from the spiral to the straight line of growth (this occurs with

very many Foraminifers), has been recognized and figured, as

Serjnda Jilum, by Dr. E. E. Schmidt, oj). cit. p. 583, pi. 6.

fig. 48, who has associated it with the spiral form (both being

regarded by him as Serpula-tubes), because it also is free and
not pai-asitic.

§ VII. Less regular in its coil, and with a somewhat broader

whorl, a closely allied form of this fossil Trochammina accom-
panies the foregoing, and is figured in the annexed Plate

XIII. figs. 2 & 3. Still more irregularly folded are figs. 4,

5, & 6, which represent the well-known " Serpxda inisilla " of

Geinitz, the special subject of this notice (.sec above, § II.).

Regarding these as rc])rcsenting a form requiring a distinctive

name, though zoologically linked with fig. 1 (by moans of

figs.2 t)t 3), we must, of course, use the long-established trivial

name above quoted, and refer to the fossil as Trochamnu'na

pusilla, Geinitz, sp. We have already remarked that this,

with the Spirilline variety, has been included in the zoological

species Trochammina squamata.
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The synonyms of Trochammina pusilla are as follow :

—

Serpula pusilla, Geinitz, 1848. Verstein. Zechst. Eoth. p. 6, pi. 3. figs. 3-6.

Foraminitcs serpuloules, King, 1848. Cat. Perm. Foss. Northuml). p. G.

Serpula ? inmlla, Jones, 1850. In King's Monogr. Perm. Foss. p. 57, pi. 6.

figs. 7-9; pi. 18. figs. 13 «-<?.

Serpula pusilla, Morris, 1854. Cat. Brit. Foss. 2nd edit. p. 93.

Spirillina pusilla, Jones, 1856. In King's Memoir on Irish Permian Fossils,

Jouru. Geol. Soc. Dublin, vol. yii. part 2. p. 73, pi. 1. figs. 12 a, b.

Serpula pusilla, Geinitz, 1861. Dyas &c. p. 39, pi. 10. figs. 15-21, & pi. 12.

fig. 1.

Serpula pusilla, Bolsche, 1864. Neues Jahrb. Min, &c. for 1864, p. 667.

§ VIII. Many Trochammince [Tr. gordialis and Tr. cha-

roides) from the warm seas resemble Tr. pusilla^ but more
especially in its earlier stage of irregular coiling ; and we find

individuals of this stage of growth or knot-like condition in

the Permian limestone also (see figs. 7, 8) ; and we can refer

to them as Tr. gordialis^ the synonyms of which are as fol-

low :

—

Trochammina (squamafa) (gordialis, Jones & Parker, 1860. Quart. Joum.
Geol. Soc. vol. xvi. p. 304. (Spirillina pusilla, Jones, is refeiTed to in the

footnote at p. 305.)

Trochammina gordialis, Parker & Jones, 1862. In Carpenter's Introd.

Foram. p. 141.

Trochammina squamata, var. gordialis, Parker & Jones, 1865. Phil. Trans,

vol. civ. p. 408. (Reference is here made to the similarity of the so-

called Serpula pttsilla.)

Trochammina protetis, Karrer, 1866. Ueber das Auftreten von Foramini-
feren in den alteren Schichten des Wiener Sandsteins (Sitzmigsb. Akad.
Wien, vol. lii.), p. 3. figs. 1-8. (Including Tr. gordialis, Tr. charoides,

Tr. squamata, and intermediate conditions.)

Trochammina squamata, var. gordialis, Parker, Jones, & Brady, 1866.

Monogr. Foram. Crag, p. 26. (Reference is here made to Spirillina pu-
silla, Jones, and Miliola ? pusilla, Kirkby.

)

§ IX. In fig. 9, PI. XIII., we see broad short whorls making
a shell that somewhat reminds us of the Biloculine Miliolce.

Still more neatly and compactly arranged, the folds constitute

a flattish and nearly oblong shell (fig. 10), or a broadly oval

and almost biconvex shell (fig. 11), or even a circular shell

with sunken faces (fig. 12). In figs. 13 & 14, the exposure of

a circumscribed oval portion of the older whorls in the middle

of the side-faces of the subovate shell gives it a particularly

Milioline likeness, reminding us of TrilocuUna and Qinnque-

locidina. Hence one of us thought it likely to prove a Miliolaj

and referred to it as M.? jmsilla; but now we give to this

variety the name of Trochammina milioloides. The nearest

published drawing is Herr Karrer's fig. 2 of Tr. proteus ; and
indeed it is essentially the same, though showing a greater
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exposure of the early whorls, and thus constituting a passage-

form between Tr. gordialis and TV. incerta in one direction,

as Tr. pusilhi is a link in anotlier.

We may here remark that Trochammina squamata {typica)

has a very near relationship to Valculina in structure and
habit, though it possesses more chambers and wants a definite

tongue-like appendage at the orifice. This alliance has been
suggested to us by our friend and colleague, ^Mr. II. B. Brady,

F.L.S., whose collection of these Foraminifera particularly

exemplifies their many intermediate gradations of form. So
also Tr. inflata sometimes seems to become Lituola cana-

riensis by the increased coarseness of its shell and its more
compactly nautiloid shape. Indeed there is no real specific,

much less generic, distinction between all these' and many
other associated forms, if such distinctions fade away as gra-

dations of intermediate styles of structm-e and shape become
more and more known.

Again, though the Miliolce have for the most part a homo-
geneous calcareous shell, yet many become coated with a

sandy envelope, and, except in the possession of a tongue or

valve at the aperture, may be lineal descendants and repre-

sentatives of such forms as are here figured in Plate XIII.
figs. 9-14

; whilst Comuspira and Spiroloculina, in particular,

may in like manner be descended from such as figs. 1-3.

Whether or not the tongue-like process in Miliola and the

valve in ValvvMna are essential distinctions, there is no doubt

that there is a considerable range of variation in the shell-

structure produced by these and other simple Protozoans,

and that it is difficult to distinguish the limits between coarse-

ness and fineness, roughness and smoothness, when the amount
of sand in the shells of some forms [ValvuUna^ Miliola^ Buli-

mina^ Textidaria^ &c.) varies from much to nothing.

§ X. Trochaynmina inisilla is very widely and very plenti-

fully distributed in the Permian rocks of England and Ger-

many. In Durham it ranges from the lowest beds to the

middle of the Magncsian Limestone. It is absent in the

highest beds. In Yorkshire it only occurs in the lower beds

of the series.

It usually occurs as casts ; sometimes (in hard subcrystal-

nlie limestone) it is seen as sections showing internal struc-

ture, and occasionally as well-preserved testiferous specimens.

In Durham it is found in the " Shell-limestone " at Tunstall

Hill, Ilumbleton Hill, and Claxheugh, near Sunderland.

In the '' Lower Limestone " of the same county it occurs at

Hartley's Quarry and Pallion near Sunderland, Westoe, Offer-

ton, Rough Dene, Eldon, Langton, Morton Tinmouth, Sum-
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merhouse, Thrisliiigton Gap, Running Waters, Moorsley,

Walworth and Limekiln Banks, south of Leg's Cross.

In Yorkshire it is very abundant, occurring, with the Milio-

loid variety, in myriads, in the dark-grey limestone of Noster-

ficld, and in a similar limestone at Chapel Houses,—also at

Gybdykes, near Mashani, Thornton Watlass, Linderick, and
Hampole.

In Ireland it has been found by Prof. W. King at Tully-

connel Hill, near Artrea, co. Tyrone.

In Germany it is very common in the Lower Zechstein of

Corbusen, near Ronneburg, and at other places in the vicinity

of Gera, at Moderwitz (near Neustadt) on the Orla, at Kams-
dorf and Saalfeld, and in the Wetterau (' Dyas,' p. 40). It is

found also in the " grauer Mergel-Zechstein," overlying the

Zechstein at Gera (King, Journ. Geol. Soc. Dublin, 1856).

The discoidal or Sjnrillma-like form {Tr. incerta) is found
in Durham in "Shell-limestone" at Tunstall Hill, and in
" Lower Limestone " at Langton, Thrislington Gap, Walworth,
and Limekiln Banks, south of Leg's Cross.

The Nosterfield limestone, when cut and polished, shows
instructive sections, the matrix being almost black, while the

shell-substance is white. This rock is similar to the black

limestone of Gera and Hanau.

This little fossil is always associated with other fossils, such
as Producta horrida^ Oervilia antiqua^ and Ichthyorachis an-
ceps^ often with other Rhizopods, and as often with an obscure

plant-like fossil which has been named Chondrus virgatus.

It is always free (not attached or parasitic) ; and we do not

see any reason to follow Dr. Geinitz* in associating the fixed

vermiform fossil
(
Vermilia ohscura^ King) with Trochammina

pusilla.

EXPLANATION OF PLATE XIII.

Fig. 1. Trochammina incerta. From Langton, co. Dui-ham. Magnified
30 diameters.

Figs. 2, 3. Tr. pusilla, subdiscoidal forms. Sunderland. Magn. 15 diams.
Figs. 4, 5, G. Tr. jnisilln, ordinary forms. Sunderland. Magn. 15 diams.
Figs. 7, 8. Tr. gordialis. Tunstall Hill, Sunderland. Magn. LO diams.
Figs. 9-14. Tr. milioJoides, various forms. Sunderland. Magn. 10 diams.
Fig. 15. Tr. pusilla, section. Nosterfield. Magn. 15 diams.

* ' Dyas,' p. 39. In the < N. Jalirbuch &c.' for 18G4, p. G67, Hen- Bolsche
also noticed a serpentine form, parasitic on shells &c., and intimated that
il and King's V. ohscura may be the same as, or varieties of, the coiled
i'orm.
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XLVI.— Ohserrntions on the Parasitism o/'Rhipiphorus para-

doxus. By Fkedekick Smith, Assistant in the Zoological

Department of the British Museum.

Every entomologist will read Mr. Murray's paper on Phipi-

j)horus with great interest ; I have certainly done so, because

I had been obligingly informed by the author of the aim he
had in view, that of proving the larva of Phij)ij)horns to be,

as the American entomologists have happily termed it, "a
guest-insect " whose larva feeds upon the food supplied by
the wasp, and not a parasite that preys upon its larva.

I had certainly considered that the habit of the larva of

Phijnphorus had been clearly established by Mr. Stone five

years ago ; I therefore looked forward to the publication of

Mr. Murray's paper with great interest.

When I refer back to the correspondence which I possess

from Mr. Stone, and refresh my memory by so doing, I at

once confess myself satisfied as to the habit of PhijjijyhoruSy

and still believe its larva to be a carnivorous parasite.

I had the pleasure to hold a most interesting correspon-

dence with Mr. Stone relative to the habits of the wasp and its

parasites, during a period of about six years, and so am satis-

fied as to his accuracy of observation, his most scrupulous

adherence to facts, and facts alone ; for he never indulged in

theoiy ; he was a plain straightforward observer, indefatigable

in the search after truth, and unremitting in his attention to

the most minute details in all his investigations.

It appears to me only necessary to read a single paragraph

in a communication which I had the pleasure of laying before

the Entomological Society, on Mr. Stone's behalf, to convince

any person of the habit of Phijnphorus
; it is as follows :

—

"On the 19th of August I was more fortunate; for on
taking out a nest of Vesjxi vulgaris, and proceeding to open

the closed-up cells, I fomid a larva of the parasite firmly at-

tached to the full-grown larva of the wasp, the mouth of the

former buried in the body of the latter just below the head,

its neck bent over that of its victim, whose body appeared to be

tightly compressed by that of its destroyer, showing tlie latter

to be possessed of a considerable amount of muscular power.

Itwas of minute sizewhen discovered, and appeared to have only

very recently fastened upon its victim ; but so voracious was
its appetite, and so rapid its growth, that in the course of the

following forty-eight hours it attained its full size, having
consumed every ])article of its prey, with tlie exception of the

skin and mandibles, wliieli, from observations I have since

been enabled to make, these creatures retain in their grasp
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even after they have passed into the pupa state. They scarcely

appear to cease eating, except now and then for a minute or

so, from the time they first begin to feed till they have become
full-grown."

Thus we learn that Mr. Stone's observation was not confined

to that of the single larva " attached to the full-groAvn larva

of the wasp; " on the contrary, from subsequent observations,

he was enabled to ascertain that these creatures, in the pupa-

state, retain in their grasjo the skin of their victims.

Again, he says, " I took out thirteen more nests of V. vul-

garis, Avhich contained examples of Rhijnjyhorus^ either in the

larva-, pupa-, or perfect state. In one that had been destroyed

by means of gas-tar a few days before, I was fortunate in dis-

covering a small larva of Rhipijihorits firmly attached to its

victim : both were dead, and had become partially dried
; so

that when immersed in spirits they did not separate, but re-

mained attached just as they were before death.
" Another nest was taken out on the 2nd of September ; and

on a closed cell being opened, that was ajipropriated to a

queen, a larva of Rliijnphorns was discovered ; an adjoining-

cell contained a pupa ; both these Avere about double the size

of larva3 and pupa3 found in cells of worker wasps."

Shortly after the publication of Mr. Stone's paper in the
' Zoologist,' vol. xxiii. (1865), that gentleman presented to

me the whole of the collection he had made of larvaj and pupse

alluded to in his paper, I have before me a small phial con-

taining the larva of the wasp that has that of its destroyer

firmly attached to it, as mentioned above ; I have also a phial

that contains a number of pupte extracted from worker-cells,

together with one extracted from a queen's cell, showing how
greatly these parasites differ in size ; then I have larvae of

wasps only partially devoured, together with undergrown larvjc

of Ilhipijjhorus. To myself such evidence is conclusive;

and it only remains necessary that I examine hoAv far Mr.
Murray's discoveries are reconcilable with the apparently

proved habit of the parasitism of Rhijnjyhorus as discovered

by Mr. Stone.

Mr. Murray informs us that Miss Ormerod observed some
cells with two eggs in each (about four in a score had two
eggs) ; in others a young larva at the bottom, and an q^<^ not

yet hatched adhering to the cell higher up. Mr. Murray in

these cases regards one of the eggs as that of R/tipijfhorus •

this is exactly what I should conchide Avould be the case ; the

ef^g of the parasite, since it feeds upon the full-grown larva of

the wasp, after the latter has spun the silken covering to the

cell, would remain imdcvcloped until the wasp-larva was full-
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grown, and therefore not previously in a suitable condition for

the larva of the parasite to feed upon.

The larva of Rhipiphorus^ attached to that of the wasp
which I possess, is about one-third of the size of the larva of

its victim. In three instances Mr. Mun-ay found a pupa of

the wasp and also that of Rhipiphorus in the same cell, which
is considered conclusive against the idea of one feeding upon
the other ; and it is assumed that they must have been hatched
in the same cell, bred lovingly together, and have undergone
their metamorphoses in the same cell.

I confess to the difficulty of satisfactorily accounting for

this
; but it is a well-known fact that parasites do, in some in-

stances, feed upon the larvte of insects without destroying

them ; this is of course in cases where the nourishment required

by the parasitic larva does not injure or desti'oy the vitality of

the larva preyed upon. Stylojjs is an instance of this kind
;

and I have bred a species of Tachina and a perfect example
of Saperda popuhiea from the same cell. Other instances of

the kind might be readily adduced ; and it may be possible

that in the instances mentioned by Mr. Murray the larva of

lilupipliorus did not consume the whole of the wasp-larva, did

not, indeed, destroy its ^^tality : these pupee are described

as being stmited ; and such may be the explanation. Be
this as it may, from some cause or other, parasites (I do not

assert that all do so, but many species) vary in size most
astonishingly. No better instance of this can be mentioned
than that of the common ruby-tailed fly, Clinjsis ujmta : this

parasite I have myself reared from cells of Odi/nerus 2>ariefum

and 0. antilope ; I have also bred them from the nest of Vesp)a

vidgaris ] and I have bred them from the cells of Osmia
hicornis. Osmia j^arietina has also a species of C7«/-ys?'s para-

sitic upon it ; I bred it myself. Now, unless we conclude that

Chrysis is a general feeder, that at one time it is nourished

upon lepidopterous larvae stored up by Odi/7ierus, then that it

is fed by the social wasp V. ri/fa, and lastly that it feeds in

the nests of Osmia upon ])ollen and honey, we must con-

sider it to be a carnivorous parasite, and that it feeds upon the

larvae of the insects whose nests it infests.

Now, I repeat, I know of no parasite that differs more in

size than Chrysis ; and this must, I think, be attributable to

variation in the amount of sustenance they obtain : this would
certainly be very great in the instances 1 have enumerated of

the larvae of Vespa, Odi/neruSj and Otimia. I possess examples

of C. ignita varying in length from 3| to 7 lines. I may also

instance, as examples of parasites that differ greatly in size,

the genera Sitaris^ Melo'e, and Rhipiphonis.
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In one instance the larva of a wasp was found by ]\Ir.

Murray in a cell together with one oi Rhi2nj)horus, both being

stunted in growth ; in this case I am led to believe that both

died before the parasite was full-fed, the stunted state of the

wasp-grub being just what would naturally result from such a

catastrophe. The nest of the wasp was removed from its situa-

tion, and both perished in consequence ; the two larva3 were
found head to head, that of the wasp squeezed out of shape,

the result, I imagine, of the dying struggles of the parasitic

larva.

In cells in which RJiipijjhori were reared, the debris of the

skin of a wasp-larva was found, which Mr. Murray regards as

the cast skin of the larva, such, in fact, as is occasionally found
in the cells both of the wasp and hornet ; but I am inclined to

regard these skins as those of the larvae upon which the Rhi-
piphoTX had been nourished, and from which they had extracted

the entire contents.

The cells which contain Rliijpipliorus will always be found
lined and capped like those of the Avasp, because, as Mr.
Stone has shown, the larva of the parasite does not commence
its attack until the wasp-larva is full-grown and has spun
itself up. 1 have repeatedly watched the larvte of wasps in the

act of spinning these convex caps to the cells ; and until the

same is observed of the parasite, I cannot but doubt the j)0ssi-

bility of the latter doing so.

The following observation in Mr. Murray's paper must, I

think, be an inadvertency :
—" I here assume, as I think is the

general belief, that this lining and lid are spun by the pup^e."

I scarcely think it possible that any one can have expressed

such an opinion
; I at least am not aware of a single instance,

and conclude that for pupa3 we should read larva?.

There are other portions of the paper which I leave un-
touched ; some because I am not able to suggest any satisfac-

tory elucidation, and others that do not come within the scope

of the object I have in view, that of endeavouring to account

for some of the circumstances observed by Mr. Murray, and
also of stating that five years ago Mr. Stone convinced me of

the true parasitism ai Rhipiphorus^ and I have not since ac-

quired any information that induces me to change my opinion.

The following extract from the Papers of the Ashmolean
Society strongly supports Mr. Stone's account of the para-

sitism of RMpiphorus. After an observation to the effect that

no one had hitlierto observed any parasite attacking the ant,

wasp, humble-bee, or hive-bee, the llev. E. Biggc, the autlior

of the paper from wliich the extract is made, observes, " As
regards the wasp, however, it seems that this exemption docs
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not exist ; for though I myself have not been so fortunate as to

find any specimens of ichneumon in their nests, one has been
seen in them by Mr. Denison in several instances, and ob-

served in all the stages of its growth. It is described by
him as a fly, as large, or nearly as large, as the wasp itself;

the head and fore part of the body black, the abdomen yellow,

with a dark streak down the back ; legs and wings black
;

upper wings dusky. This fly {Rhqu'phorns) deposits its &^g
upon the grub of the wasp at the moment it assumes the pupa
(«'. e. spins or covers itself in the cell) ; as soon as the e^^ is

hatched, it devours the grub of the Avasp entirely, and itself

assumes the pupa- and imago-form in the cell of the wasp."

XLVII.—On certain nondescript Bones in the Skidl of Osseous

Fishes. By Geoege Gulliver, F.K.S.

After the much ado of late years about the osteology of the

fish's head, it may seem surprising to announce undescribed

cranial bones or ossicles in these animals. But that there are

such pieces of the skull will probably be admitted by anato-

mists who may pay attention to the question.

A relation of the means by which these bones became known
to me will show how and where they may be found ; and this

is the object of the present communication.
In separating and trying to put together again that seg-

ment of the fish's skull known as the frontal vertebra or

prosencephalic arch, I have always found supernumerary
bones—that is to say, besides all those usually given as com-
posing that arch, a pair of neat ossicles, each of them thin,

cup-shaped and subconical, somewhat triangular or subpyra-

midal, and measuring, in large codfish, about three-fourths of

an inch across the base of the cone and in depth. The apex
of each of the bones is rather obtusely pointed ; and either of

them, with its small end most deeply placed, occurs regularly,

sunk into a pit, and easily separable therefrom in the boiled

fish's head, at the hind part of each postfrontal.

The woodcut represents, of the natural size,

one of these postfrontal ossicles, or cxpostfron-

tals, from a small codfish.

After a diligent search through the English

books of comparative anatomy, 1 have been un-

able to discover any notice of the bones in ques-

tion. And as they had so often puzzled me, I took them to

London, on the 6th of August last, when and where they
Avere compared with the admirable preparations of the skele-
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tons of fishes in the Museum of the Royal College of Sur-

geons ; but the search for any display or representation of the

new bones in that great collection proved equally fruitless.

On the 4th of November succeeding, Mr. James Flower,

the eminent articulator, kindly showed me dissections which,

in consequence of my having submitted the new bones to his

examination on the 4th of August preceding, he had recently

made of the skull of the codfish. And I was gratified to learn

that he had thus not only confirmed my discovery but added
to it the discovery of other and similar bones. They are all

of the squamous kind, and shaped something like small and
deep limpet-shells, and occur, as before said, connected with

the postfrontals and also with the squamosals or mastoids

and the epiotics or paroccipitals ; so that, on each side of the

head, there is a short chain of the new bones sloping back-

wards from the postfrontal to the epiotic.

Provisionally, the postfrontal ossicles, one of which is now
figured, may be called, from their situation and for conve-

nience, expostfrontals.

A correct understanding of " the bones which enter into the

composition of the skull of the fish " is said to be " the key
to the composition of the skull of all Vertebrata." But now
it seems that all these bones or pieces in fishes have not

hitherto been recognized, much less understood ; while it is

obvious that, until every part of their skull has been estimated

at its true value separately, as well as with its connexions in

the species, and homologies as regards other Vertebrata, no
complete view can be given of this important part of osteo-

logy-

And, no doubt, now the profound practical knowledge of

Mr. James Flower, to whom this science is so much indebted,

has been directed to the facts, they will be so displayed in our

national museum of anatomy as to afford, under the care of

the excellent professor and conservator, every facility for fur-

ther investigations.

Canterbury, Nov. 9, 18G9.

XLVIII.

—

Descri'ption ofa neiti Sjyecies Q/'Epeira.

By John Blackwall, F.L.S.

Ejoe'ira Mengii.

Length of the female -aV of an inch
; length of the cephalo-

thorax -'-^, breadth -rV ; breadth of tlic abdomen -i-
; lengtli of

an anterior leg yV '> length of a leg of the third pair ^.

The ccphalothorax is convex, glossy, compressed before,
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truncated in front, rounded on the sides, and has a large in-

dentation in the medial line of the posterior region ; it is of a

pale yellowish-brown colour, Avith a somewhat obscure soot-

coloured band, which is bifid before, extending from the me-
dial indentation nearly to the eyes, and a short streak of the

same hue directed backwards from each lateral pair of eyes.

The falces are powerful, conical, convex near the base in

front, somewhat inclined towards the sternum, armed with

teeth on the inner surface, and of a brownish-yellow hue, the

anterior convexity being rather the darkest. The maxillai arc

straight and increase in breadth from the base to the extremity,

which is rounded ; they are of a dull reddish-brown colour,

being darkest in the medial line. The lip is semicircular

;

and the sternum is heart-shaped, with prominences on the

sides, opposite to the legs. These parts are of a dark reddish-

brown hue, the base of the former and the lateral mai'gins of

the latter being much the darkest. The legs are long, slender,

provided with hairs and erect black s})ines, and of a yellowish-

brown colour, the tibiw, and metatarsi of tlie third and fourth

pairs having a few obscure brownish annuli ; the first pair is

the longest, then the second, and the third pair is the shortest

;

each tarsus is terminated by three claws of the usual structure,

and below them there are several smaller ones. The palpi

resemble the legs in colour, but they are without annuli, and
have a slightly cmwed, minutely pectinated claw at their ex-

tremity. The eyes are seated on black spots on the anterior

part of the cephalothorax ; the four intermediate ones nearly

form a square, the two posterior ones being rather Avider apart

than the anterior ones, which are seated on a slight promi-

nence ; and those of each lateral pair are placed obliquely on a

tubercle, and are near to each otlier, but not in contact. The
abdomen is oviform, sparingly clothed with short hairs, convex

above, and projects over the base of the cephalothorax ; at its

junction with the latter part a semicircular brown mark occurs

whose convexity is directed ujnvards ; on the upper part there

is a large, olive-brown, leaf-like mark, minutely freckled with

pale-yellow, and more or less tinged with red, on the posterior

half of whose sinuous margins tliere are several black spots
;

the anterior part of this leaf-like mark is the broadest, and
comprises a large irregular white mark, to which succeed se-

veral somewhat triangular ones that diminish in size as they

approach the spinners ; the entire series is bisected longitudi-

nally by a fine ramified black or brown line ; on each side of

the leaf-like mark there is a broad, irregular, white band,

sometimes having a tinge of ])ale red ; tlie sides have a dark-

brown hue mottled with pale yellow, and the under part, which
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is of a yellowish colour reticulated with brown, has a broad,

dark-brown longitudinal band in the middle, bounded on each

side by a yellowish-white line ; two yellowish-white spots

occur on each side of the spinners
; and the branchial opercula

have a brownish-yellow hue, that of the sexual organs, which
are moderately developed and glossy, being reddish-brown.

The male is smaller and darker-coloured than the female

;

but its legs are longer, an anterior one measuring -^f- of an
inch, and those of the third and fourth pairs are commonly
without dark annuli. There is a general resemblance in the

design formed by the distribution of the colours on the upper
part of the abdomen of both sexes, but it is not so well dehned
in the male as in the female. The cubital and radial joints of

the palpi are short, the latter, which is the longer, having a

very minute apophysis at its extremity in front ; the digital

joint consists of three parts : one, which is straight and glossy,

with a minute process on its outer side, projects in front ; an-

other, united to the base of the former on its outer side, is

slender and hairy ; and the third, which is much the largest,

is somewhat oval, greatly contracted at the base, convex and
hairy externally, and concave within ;

all are connected with
the palpal organs, which are moderately developed, not very
complex in structure, with a strong piece curved obliquely

from the upperside to their extremity, and are of a dark red-

brown colour. The convex sides of the oval parts of the

digital joints are directed towards each other.

This spider, which varies greatly in colour, is of frequent

occurrence in Denbighshire, constructing its symmetrical snare

in the intervals between the slender branches of low bushes,

especially of such as grow in woods. In its structure, habits,

and economy it bears a very close resemblance to Epe'ira in-

clinata^ but it is smaller and lighter-coloured than that species,

and constantly begins to pair early in June, about three months
sooner than its nearly allied congener.

M.Menge, in his ' Preussische Spinnen,' p. 88, pi. 14. tab. 24,

has noticed several minute particulars in which the spider

above described appears to differ from Epe'ira incUnata {Metn

segmentata, Menge), but does not consider them of sufficient

importance to constitute a species. The interesting fact al-

ready alluded to, of which M. Menge probably may not be

cognizant, namely, that the times at which these spiders re-

spectively arrive at a state of maturity are separated by a

period of rather more than three months, I regard as such con-

clusive evidence of their specific distinctness that I do not

hesitate to confer on this Epeira tlic name of tlic distinguished

Prussian arachnologist.
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XLIX.— On the Cohoptera of St. Helena.

By T. Veknon Wollaston, M.A., F.L.S.

[Continued from p. 321.]

Fam. 18. Curculionidae.

(Subfam. Cossonides.)

Genus 27. Stenoscelis.

Wollaston, Journ. of Ent. i. 141 (1861).

34. Stenoscelis hylastoides.

S. subcylindrica, nigra vcl nigro-picea, fere calva, subnitida ; capite

prothoraceqiic sat profunde et confertissime punctatis, illo cou-

vexo SDquali, hoc subsequali postice recte truncate immarginato,

pone medium ad latera subrecto sed ibidem paulo sinuato ; elytiis

piceis, striato-punctatis ac rugose seriatim asperatis, asperitate

antice plicaturas traiisversas sed postice tubercula parva acuta

efformante, interstitiis minutissime punctulatis ; antennis pedibus-

que piceis, illarum capitulo horuraque tarsis pallidioribus.

Long. corp. lin. 1^-2.

Stenoscelis hylastoides, Woll., loc. cit. 142, pi. 11. f. 1 (1861).

The examples which I originally described of this cm'ious

insect, and for the reception of which I found it necessary to

establish a new genus, were taken by the late Mr. Bewicke,

in 1860, at the Cape of Good Hope ; and it is an interesting

fact, therefore, geographically, that (judging from an exten-

sive series which was captured by Mr. Melliss) the species

would appear to be common also at St. Helena. After giving,

in the ' Jom-nal of Entomology,' a lengthened diagnosis of the

group, I added :
—" So very closely does the present insect, at

fii-st sight, assimilate Ib/lasfes, that I had regarded it, previous

to a critical examination, as an abnormal member of that

group, in which the external edge of the tibia? was edentate.

But, on closer inquiry, it proves to be undoubtedly one of the

Curculionidce^ the entire structure of its slender, toothless,

ajncally uncinate tibia?, and its unreceived tarsi, assigning it

to that family. From Rhyncolus, however, to which it is

clearly related, it recedes completely in its excessively short,

broad, thick, and subtriangular rostrum, in its very abbre-

viated and differently constructed antenna (which have a})pa-

rontly no lateral scrobs for the reception of their scape), in its

minute, punctiform scutellum, its more globose, exposed head,

and in its longer feet ; and I should consider that the ]Madeiran

Hexarth'uni is perhaps its nearest described ally,—tliough in

that genus the funiculus is only 6-articulato, whereas in Ste-

nosc-dis it is 7-."

Ann. & Mag. N. Hist. Ser. 4. Vol. iv. 29
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Genus 28. Microxylobius.

Chevrolat, Trans. Ent. Soc. Lond. i. 98 (1836).

The excessive importance at St. Helena (wliere it is mani-
festly aboriginal, and to which it seems to be peculiar) of the

little Curculionideous genus Microxylohius induces me to enter

more fully into its details, in this memoir, than I sliould other-

wise have thought it necessary to do ; and therefore, in addi-

tion to the four new species enunciated below, I have given

emended diagnoses of the five which were first captured by
the late Mr. Bewicke in 1860, and published by myself during

the following year, in the 'Transactions of the Entomological
Society of London.' By this method I am enabled to form a

monograph of the genus, as known up to the present date,

—

the M. Westwoodiij for the reception of which the group was
originally proposed by M. Chevrolat in 1834, being the only
representative of which I have not been able to obtain a sight,

and concerning the exact sjpecific features of which I am con-

sequently ignorant. Indeed it is much to be regretted that

Chevrolat's description, both of the genus and species, is not

more minute ; for had it not been for Professor Westwood's
admirable figure, it would have been next to impossible to

gain any definite idea from either the one or the other.

As regards the structure and affinities of Microxylohius ^ the

few following remarks, which I appended to my generic dia-

gnosis in 1861, will not be considered out of place:—"After
a careful consideration of the five insects described below, all

of which were taken at St. Helena by Mr. Bewicke (amongst
native vegetation on the extreme summit of the island), I have
come to the conclusion, in spite of their great variety of out-

line and the anomalous character possessed by two of them of
a large acute spine towards the hose of the tirpper (!) edge of
their femora^ that they are nevertheless members of a single

group ; and I am the more convinced of this, since in many
well-known Rhynchophorous genera (such as Geuthorhynchus
and Coeliodes) we have exponents with toothed thighs (though
toothed in the usual manner, it is true

—

i. e. on the under
side, not on the upper), and others with simple ones. For
when we take into account their peculiar feature of a five-

jointed funiculus, as well as their more or less glabrous *

* Although true in the majority of the species, the character " corpore
plabro " \vill not rigidly apply, I now find, to the entire genus ; for in the
M. ve.-ititm (which may jmssihli/ prove to be conspecific with the 31. West-
rvoodii of Chevrolat) the body is sparingly sericeous, whilst even in the
M. lacertosus there are indications of very short and minute hairs arranged
down the interstices of the elvtra.
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bodies, their obsolete scutella, and the other essential points

of their structure, it is impossible to help perceiving tliat they
are all nearly akin inter se^ and cannot properly be separated.

I have, however, formed a distinct section for the dentate spe-

cies, and have given to it a provisional name, in the event of

its being found desirable hereafter to detach it from the other."
" Although members of the same subfamily, and possessing

a five-jointed funiculus, the Mlcroxylohil are essentially dis-

tinct from the Pentarthra, and may be regarded as a little

geographical assemblage, in all probability (like the C<mlo-

trupides in Madeira), peculiar to St. Helena. Apart from their

very great ditference of outward configuration, and the spini-

ferous femora of some of them, they may be known from tlie

Pentai-thra (which are narrow, cylindrical, linear, deeply

sculptured insects, on the Mesites and Cossonus type) by their

obsolete scutellum and more elongated limbs and rostrum

—

the latter of which is, moreover, less straightened, and has

the antennaj inserted much nearer to its apex ; whilst the an-

tennas of the Pentarthra are, in both sexes, medial^ or (if any-
thing, perhaps) implanted a trifle even behind* the middle
rather than before it."

§ I. Femora mutica. (Mieroxylobii typici.)

A. Funiculi art"" 1'""* secundo distincte latior; 2*^"* tertio vix longior.

35. Microxylohius Westicoodii.

M. " nigro-a^neus, glaber ; capite rostroquc piinctulatis, thorace

constricto infra apicem, elytris subrugatis, corpore subtus puucta-

tissimo. Long. corp. lin. circiter 1, lat. ^ lin.—Ex museo Bom.
Saunders. Habitat ins. St. Helena." [Ex Chevrolat.~\

Microxi/lobius Westwoodii, Chevi',, Trans. Ent. Soc. Lond. i. 98, pi. 10.

f. 6 (1836).

, WoU., ibid. V. (n. s.) 381 (1861).

This species being the one for Avhich the genus was origi-

nally founded by M. Chevrolat, I have no choice but to regard

it as the type of the group ; and it is therefore extremely un-

fortunate that I should have been unable to obtain a glance at

the individual from which Prof. Wcstwood's excellent figure

which accompanied the diagnosis was drawn. Judging from

the plate alone, I should have been contented to cite tlie follow-

ing species (which I describe under the trivial name of ve.^fifus)

as the true M. Westicoodii, had not C'hcvrolat distinctly stated

his insect to be glabrous, and not only to have its elytra less

parallel (or more expanded behind the middle) and with the base

* This, however, is hardly the case in tlie St.-Helena P. suhco'cum.

29*
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and suture raised, but its tibise likewise (as I believe) to be more
curved and robust. Still it is not impossible tliat Chrevrolat's

example may have been an old and worn one, from which the

rather sparing and delicate pubescence had been rubbed off,

in which case there is at least an additional chance that it may-

prove eventually to be identical with my M. vestitus ; but, as

the group is evidently rich in species, I am inclined to suspect

that the "raised suture" and other minute characters (as re-

corded) will tend to separate the M. Westwoodii from its mani-
festly near ally.

36. Microxylohius vestitus, n. sp.

M. elongatus, angusto-fusiformis, seneo-piceus, subopacus, pilisque

brevibus sericeis demissis fulvo-cinereis parce vestitus ; capite

rostroquc alutaceis, minute et leviter puuctulatis, hoc breviusculo

Bed subgraciH-Hneari et supra subgibboso ;
prothorace subovato,

pone medium rotundato, alutaceo et punctulis levibus parce irro-

rato ; elytris confuse rugulosis (\dx punctatis, vLx tuberculatis, et

vix striatis) ; anteunis pedibusque piceo-testaceis.

Long. Corp. lin. 1\.

Judging from the short diagnosis of the M. Westwoodii, that

species, the present one, and the following are, from their

smaller size and (I believe) less glabrous surfaces, more nearly

related inter se than they are with the other members (hitherto

detected) of this curious little group. As already implied, the

description published by M. Chevrolat of the M, Westivoodii, if

not positively inaccurate, is so manifestly insufficient to dis-

tinguish it from the allied representatives of a genus like

Microxylohius that I should not feel altogether surprised if the

particular species now under consideration (and to which I

have given the name of vestitus) should prove eventually to be
identical with the M. Westwoodii; for if the example de-

scribed by Chevrolat happened to be an old and worn one,

from which the rather delicate and sparing sericeous pubes-
cence had been accidentally rubbed off, the main and most
important feature in a small assemblage the exponents of

which are principally cdtogether hold may have been over-

looked, and the species enunciated as " glabrous." Of course,

however, I cannot venture to act on such an assumption, and I

have therefore treated the present Microxylohius (from a single

specimen now before me, which has been communicated by
Mr. Melliss) as new. Its narrowish, elongate-fusiform outline

and somewhat sparingly and minutely sericeous brassy-brown
surface, added to its alutaceous head and prothorax (on the

latter of which the small and lightly impressed punctulcs are

rather remote), its somewhat narrow and parallel but not very

elongate rostrum (which is a trifle gibbous above the implanta-
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tion of the antennae), its confusedly rugulose elytra and cotn-

paratively pale limbs, will sufficiently distinguish it.

37. Microxylohius lacertosus.

M. elongato-ovatus (elytris pone medium sublatioribus), niger (im-
maturus picescens, sed nullo modo metallicus), opacus, alutaceus;

capite rostroque confertissime punctatis, hoc crasso, subtriaugu-
lari, couvexo ; prothorace amplo, longiusculo, ad latera minus
rotuudato, subconvexo, ubique grosse coufertissime et (prffisertim

versus latera) rugose puuctato ; elytris subseriatim tubcrcidatis

(nee punctatis), interstitiis leviter costato-elevatis setuhsque mi-
nutissimis cincrcis (iuterdum vix observandis) uniseriatim obsitis;

autennis pedibusquc (praesertim posticis) breviusculis, crassius-

c\dis, rufo-piceis.

Long. Corp. lui, I5-I5.

Micro.viflobius lacertosus, Well., Trans. Ent. Soc. Loud, v. 381, pi. 18.

f. o (1861).

Several examples of this little Microxylohius are amongst
Mr. Melliss's Goleoptera ; and as it was also found by the late

Mr. Bewicke during his few hours' visit to the summit of the

island in 1860, there is sufficient reason to conclude that it is

not uncommon in the higher districts at St. Helena. In size

it appears to be scarcely larger than the vestitus and West-
woodii • but it is altogether more robust and deeply sculptured,

blacker and more opaque; its rostrum is thicker and more
triangular, its pmictation is much more dense (as well as

coarser), its limbs are stronger and more incrassated, its out-

line is a little more ovate or rounded outwards behind the

middle of the elytra, and the latter are confusedly roughened
with small indistinct tubercles placed in longitudinal rows,

the interstices between which are slightly elevated and studded
(in unrubbed specimens) with a row of excessively short and
intinitesimal cinereous hairs, Avhich, however, without a power-
ful glass are bai-ely visible. Although rather difficult of obser-

vation, I lay considerable stress upon this last-mentioned cha-

racter, because, with the excejytion of the M. vestitus, I have no
evidence (even whilst susjicctiny that it may be foimd to exist

in Chevrolat's M. Westwoodii) that there are even traces of

pubescence on the other members of the group.

38. Microxylohius lucifugus.

M. fusiformis, crassus, niger (immaturus picescens), subnitidus,

calms, punctatissiraus ; capite rostroque confertim et profunde

punctatis, hoc crasso et (praesertim in masoulis) subtriangidari,

ad apicem in medio leviter deprcsso
;
prothorace amplo, longius-

culo, ad latera rotuudato, convexo, confertim profunde et argute

puuctato; elj'tris (rarius olj.soltti.ssime sub;enes(eiiti])usKsubcon-
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vexis, rugulosis, leviter et late punctato-sxibstriatis, interstitiis

latis, confertim et profunde punctatis (pixnctis interdum quasi in

serie duplici aut triplici obsoletissime dispositis) ; antennis cras-

siusculis, rufo-pieeis, basi clarioribus ; pedibus crassis, piceis.

Vanat elytrorum striis plus minus obsoletis.

Long. Corp. lin. 2-2i.

Microxylohius lucifugus, Woll., Trans. Ent. Soc. Lond. v. 382, pi, 18.

f. 6 (1861).

There are several examples of this large and well-marked
Microxylohius amongst the collectanea of Mr. Melliss

; and as

it was likewise captm-ed by Mr. Bewicke, in 1860, during the

few hours which he passed in the higlier districts of St. Helena,
we may expect it to he tolerably common in the more ele-

vated regions of that island. It is easily recognized by its

large size, robust body, blackened hue, and thick limbs, by its

densely and deeply punctured, though but slightly shining,

surface (which, however, is less opaque than in the lacertosus

and vesfitus), by its thickened rostrum (particularly in the
male sex), by its ample, laterally rounded prothorax, and by
its rugulose elytra. Like the remainder of the Microxylohii

enumerated below, its surface is free from all traces of even
minute pubescence.

B. Funiculi art"^ 1""'* secundo vice latior ; 2^"^ tertio multo longior.

39. Microxylohius terebrans.

M. subovato-fusiformis, seneus, nitidus, calvus ; capite rostroque
confertim punctatis, hoc longiusculo, subtereti

;
prothorace sub-

ovato, basi truncato, ad latera rotundato, convexo, confertim et

sat profunde punctato ; elytris convexis, ad latera parum rotun-
datis, leviter et late punctato- striatis (striis ad basin ipsam pro-
fundioribus), interstitiis latis, sat confertim et profunde punctatis

(punctis interdum quasi in serie duplici vel triplici obsoletissime

dispositis) ; antennis rufo-piceis, basi clarioribus
; pedibus nigro-

piceis, tarsis rufo-piceis.

Long. Corp. lin. vix 2.

Microxylohius terebrans, Woll., Trans. Ent. Soc. Lond. v. 383, pi. 18.

f. 7 (1861).

It is somewhat singular that the present species is not re-

presented amongst the numerous specimens of Microxylohius
which have been captured by Mr. Melliss ; so that my dia-

gnosis luis simply been drawn out, and corrected, from the

original pair which were captured by the late Mr. Bewicke at

St. Helena in 1860. In its brassy hue and sliining surface it

recedes from the preceding members of the gi'oup, and assimi-

lates tliose which follow
; but the fact of its tibiie being simple

will at once separate it from the whole of the latter except the
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M. ohliteratus and deb ill's. Apart, however, from its different

outline, and perhaps rather less intensely brassy tinge, it may
be known from both of these by its larger size and by being
altogether more coarsely and elosely pnnctm-ed. Its elytral

striai, moreover, are deeper at their extreme base, and have
the appearance at first sight of short divergent grooves.

40. Microxylobius obliteratus, n. sp.

M. breviter ovato-fnsiformis, laete aeneus, nitidissimus, calvus

;

capite parce et le^'iter punctulato, rostro (saltern in fceminis)

elongate subgracili tercti, in maribus sat profunda sed in fceminis

minutiiis pimctato
;

prothoraco ovato, basi truucato, ad latera

parum rotundato, convexo, parcius ct pins minus obsolete punc-
tato (punctis magnis sed levibus, iuterdum suboblitcratis) ; elytris

convexis, ad latera rotundatis, levitcr punctato-striatis, intersti-

tiis levitcr subseriatim ])unctatis (punctis ubique sat magnis sed

levibus) ; antennis pcdibusquo fere ut in specie praecedente, sed

illis paulo gracilioribus capitulo minus abrupto.

Long. Corp. lin. 1|.

The 3f. ohliteratus is not only more highly polished and
more resplendently brassy than the terebrans, but it is also a
little shorter and relatively more ovate or elliptic, being wider
in proportion to its length. Its rostrum and antenna (which
have their club less abrupt) are more slender, the former, in

the female sex, being especially longer and more shining

;

and its prothorax and elytra, particularly the former, have
their punctm-es (although perhaps equally large) altogether

less densely packed and more lightly impressed—those on the

prothorax indeed being sometimes, as in the case of a female
example (the only one of that sex which I have yet seen)

Avhich is now before me, nearly obliterated. The very few
specimens of this distinct Microjcylohius which have come be-

neath my notice are amongst the Coleoptera captm-ed by
Mr. Mclliss.

41. Microxylobius debilis, u. sp.

J\I. aiigustus, fusiformis, la;te ajneus, iiitidus, calvus ; capito pares

et levitcr punctato, rostro clongato subgracili sat coufcrtim ac

profunde punctato ; protboracc ovali, convexo, parum grosse sed

\-ix profunde punctato ; elytris cllipticis (anticc valdc ct gradatim
angustatis—quare antice et postice suba^fjualitcr attcimatis),

grosse sed vix profunde striato-punctatis, iuterstitiis sat grosse

uuiseriatim ])uuctatis, ad ba-sin ip.sissiniam mucronibus asjicratis

;

antennis pedibusque fore ut in sj)ccic pra^ccdentc sed subgraci-

lioribus ac scnsira obscurioribus, illis paiUo brevioribus, funiculi

art" 1'"° sccundo subbrcviore (nee sublongiore).

Long. Corp. lin. If.

The single example from which the above diagnosis has
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been compiled, and which was taken in St. Helena by Mr.
Melliss, has such a curious outline, as compared with the

other members of the genus hitherto known, that, before exa-

mination, I thought it just possible that it would prove to be

but an ill-developed individual of one of the cognate brassy

forms ; but a more accurate inspection convinces me that it is

thoroughly distinct and well-dehned. Its comparatively nar-

row outline, indeed, when contrasted with the remainder of

the seneous species, and greatly attenuated anterior portion of

its elytra (causing the latter to be almost equally narrowed

before and behind), added to its ovate prothorax, give it an
appearance unlike that of any of its allies : and, amongst less

conspicuous features, the minute asperities or points which
stud the extreme base of its elytra (particularly towards the

shoulders) should be likewise noticed. Its punctation is more
distinct than in the M. ohliteratus, and its elytral stria3 are

placed closer together, leaving the interstices narrower, and
branded apparently with only a single row down each of large

rounded punctures : its limbs, also, are a trifle slenderer and
darker, with the anteunee (the first joint of the funiculus of

which is, if anything, perhaps somewhat shorter than the

second) appreciably less elongate.

§ II. Femora jyostica s^nna magna acutissima suhhasali sujpra

armata. (Microxylobii aherrantes. Subg. Thaumasto-
MERUS, Woll.)

A. Funiculi art"^ l'""* secundo vix latior ; 2*^"* tertio mtdto longior.

42. Microxylohius Chevrolatii.

M. elongatus, oblongo-fusiformis, a^nciis scd interdum ctiam sub-

nigrescens, nitidus, calvus ; capito rostroque sat confcrtim et

argute punctulatis, hoc longiusculo, siibtereti, apico obsolete de-

presso
;
prothorace subovato, basi truncato, ad latera rotimdato,

confcrtim sed minute ac levissime punctiilato ; elytris oblongis,

leviter et late striato-punctatis ; interstitiis latis et Icviter i^unc-

tatis (punctis quasi in serie tripUci obsoletissime dispositis) ; an-

tennis nifo-picois, longiusciiHs, funiculi art" 2^^° primo sublon-

giore
;
pedibus elongatis, nigro-piccis, tarsis rufo-piceis.

Long. Corp. lin. 2|-vix 3.

Microxi/hbius Chevrolatii, Well., Trans. Eut. Soc. Lend. v. 383, pi. 18.

f. 8 (18G1).

This is the largest of the Microxylohii hitherto detected,

and it may be known (amongst the otlier brassy forms) by its

elongate, somewhat oblong outline, and tiery finely and lightly

])unctulatcd prothorax. Its legs, feet, and the second joint of

its funiculus are a good deal lengthened ; and, as in the two
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folloAving species, the outer edge of its hinder femora is armed
near to the base with an acute upwardly directed spine. Two
examples of it were taken at St. Helena, in 1860, by the late

Mr. Bewicke ; and a third (of a slightly obscurer tinge) is now
before me, from the collection of Mr. Melliss. Perhaps, there-

fore, it is one of the rarer species.

43. MicroxyJohius conicollts.

M. brc^-itor elliptico-ovatus, oeneus, nitidissimus, calvus, supra con-

vexo-arcuatus ; capite parcc et leviter piinctulato, rostro brevuis-

ctilo subtereti valde dcflexo sat profundius dcnsiusque punctato

;

prothorace conico (i. o. postico lato iiecnon ad latera oblique recto),

parce et levissime punctato (punctis sat magiiis sed leviter im-
pressis, interdum quasi subobsoletis) ; elytris sat profunde sub-

punctato-striatis, iuterstitiis latis et leviter suboblitcrato pune-
tatis ; antennis rufo-piceis, longiusculis, subgracilibus, funiculi

art'* subconicis, tameu inter se magis compactis, caijitulo minus
abrupto

;
pedibus piceis, spina femorali maxima.

Long. corp. liu. 1|-1|.

Microxi/Iobius conicolUs, Well., Trans. Ent. See. Loud. v. 384, pi. 18.

f. 9 (1861).

The shortly ovate thickened body and convex arcuate upper

sui-face of this highly polished, lightly punctured insect (its

prothorax being not only conical, i. e. broadest at the extreme
base and with the sides obliquely straight, but also in a con-

tinuous curve with the el}i:ra), give it an appearance so totally

distinct from the other species, that one might almost imagine
it to constitute the type of some cognate but separate group

;

and indeed its rather differently constructed funiculus, the

joints of which are more conical and more closely applied to-

gether than is the case in the generality of the Microxylohii,

in conjunction with its more deflexed rostrimi, might still

further tend to the same conclusion. An accurate inspection,

however, convinces me that it cannot be removed generically

from the remainder of the brassy species, its singularity of

contour being rather suggestive, to my mind, of specific links

(more or less intermediate between the extremes of form) yet

to he discovered than of any absolute hiatus such as its sup-

posed generic isolation from the true Microxyhhii would seem
to imply : and I may add that the detection by almost every

observer, at St. Helena, of undescribcd si)ecies in a group thus

exti'aordinary is quite in accordance with that iiypothesis. In

its most essential generic characters it is strictly a Microxylo-

bius, its femoral spine (so enormously developed) and bras-sy

hue removing it into that section of the genus to which (in

case that it should be desirable to detach it hereafter from the

other) I have given the provisional name of Thau7nasU>nierus.
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The M. conicollis was taken by the late Mr.Bewicke in 1860,
and subsequently in profusion by Mr. Melliss, who informs me
that it has attached itself mainly to the rotten branches of the

oak trees which have been planted at a rather high elevation,

and beneath which also (amongst the dead leaves) he has at

times found it abundantly.

B. Funiculus submoniliformis, articulis omnibus inter se suhcequalihus.

44. Microxylohius moyiilicortiis, n. sp.

M. oblongo-fusiformis, seneus, nitidus, calvus ; capite parce sed ar-

gute puuctato, rostro breviuseulo subtereti latiiisculo confertim

ac profunde rugoso-punctato
;
prothorace subovato, basi truncato,

ad latera rotundato, convexo, dense argute et sat profunde punc-

tato ; elytris suboblongis, late et leviter striato-punctatis, inter-

stitiis latis et dense arguteque punctatis (punctis vix subseriatim

dispositis) ; anteimis pedibusque piceis, iUis ad basin tarsisque

rufescentioribus.

Long. Corp. liu. circa 1|.

Judging from the many examples now before me, and which

were captured by Mr. Melliss, this might perliaps be assumed

to be one of the commoner of the 31icroxT/Iohn
;
yet, on the

other hand, it is a species which Avas not met with by the late

Mr. Bewicke. It differs from the whole of the preceding ones

in the comparatively mouiliform structure of its funiculus, the

five joints of which are almost of equal length and breadth

—

even the basal one being very little larger than the second.

Its brassy hue and femoral spine indicate its affinity with the

Chevrolatii and conicollis
; but it is much more thickly and

strongly punctured than either of them, its sculpture, size, and

outline being rather more suggestive, at first sight, of the (un-

armed) M. terebrans in the last section.

Genus 29. Pentarthrum.

Wollaston, Ann. Nat. Hist. xiv. 129 (1854).

45. Pentarthrum subcmcum^ n, sp.

P. angusto-cylindricum, piceum, nitidum, calvum ; rostro brevius-

eulo, crassiusculo, subtereti, convexo, basi latiusculo, minute et

leviter punctulato, oculis obsoletissimis, oblitcratis, punctiformi-

bus [an vere observandis ?], quasi nuUis
;
prothorace elongate,

subovato, basi truncato, ad latera rotnndato, pone incdium coleo-

pteris cvadenter latiore, argute (sed baud grosse) puuctato ; scu-

tello baud observando ; elytris angustis, parallclis, argute et laxe

striato-punctatis (pimctis sat maguis necnon inter se ])ariira re-

motis), intcrstitiis latis et minutissime uniseriatim punctulatis

;

antennis pedibusque breviusculis, paulo rufescentioribus ; funi-
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ciilo 5-articulato, art° 1""° fere obtriangulari, 2**° paiilo minora et

scqiieutibus (subacqualibus) vix longiore ; tarsis gracilibus, art" 3"°

miniis dilatato, proecedentibus vix latiore, et vix bilobo.

Long. corj). lin, li.

The unique example from wliicli the above diagnosis has
been drawn out, and which was captured at St. Helena by
Mr. Melliss, possesses so unmistakable an affinity (in its five-

jointed funiculus and the general contour of its narrow, sub-
cylindrical, sculptured body) with the genus Pentarthrum (as

known hitherto through the P. Ihdtoni from the west of Eng-
land and the P. cijUndricum which was found by jMr. Bewicke
at Ascension) that I cannot persuade myself that it should be
separated therefrom, even whilst equally aware that its obso-
lete eyes and scutellum would, of themselves, tend to affiliate it

rather with the little group Mesoxenus, of the Madeiran and
Canarian archipelagos. Yet I feel so satisfied that it has more
in common \w'i^\ Pentarthrum tlian with Mcsoxemis that I have
preferred assigning it to the former, even should my doing so

necessitate the diagnosis of that genus being so far widened as

to embrace representatives in which (like the Mesoxeni) the

eyes and scutellum are obsolete. Perhaps, in reality, however,
it will be found desirable, in the end, to treat it as the type of

a yet additional group—combining the external aspect of Peyi-

tarthrum Avith the escutellate sub-eyeless body of Mesoxenus
;

but as these little Cossonideous assemblages are already per-

haps somewhat too numerous, I will not at present add an-
other to ihnxx number, but will be content to cite the very in-

teresting weevil now before me as an aberrant Pentarthrum
in which there are no traces of a visible scutellum, and none
also (beyond the merest rudimentary punctiform specks—of

the true existence of which I can scarcely satisfy myself, even
beneath the microscope) of eyes.

The P. suhc(vcum is darker and less deeply sculptured than
either the P. Ilattoni or the cijUndricum, and it is, if anything,

perhaps a trifle narrower and smaller than even the latter

;

but its prothorax is less strictly conical than in the Ascension
species, assuming more the outline of the English P. Iluttoni,

in whicli the sides are more rounded, and the widest part is

(not at the extreme base, but) a little behind the middle. In
the structure and shortness of its limbs and rostrum it recedes

from the Mesoxeni, and is in exact accordance with the true

Pentarfhra. In any case, its discovery at St. Helena is, in a
geographical point of view, extremely interesting, the various

Atlantic islands having already supjjlied so many anomalous
additions (both in genera and species) to these iuunediate

Cossonideous groups.
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(Subfam. Khynchophoeides.)

Genus 30. Sitophilus.

Schonherr, Gen. et Spec. Cure. iv. 967 (1838).

46. Sitophilus oryzcc'^.

Curculio oryzce, Linn., Cent. Ins. 12 (1763).

Sitophilus oryzce, WolL, Col. Atl. 265 (1865).

, Id., Col. Hesp. 125 (1867).

This almost cosmopolitan spotted Curculionid has apparently

established itself at St. Helena (judging from examples col-

lected by Mr. Melliss), just as it has in the Azorean, Ma-
deiran, Canarian, and Cape-Verde archipelagos ; but, being

eminently liable to distribution, through the medium of com-

merce, over more or less of the civilized world, its presence is

totally without significance in the fauna of any country.

(Subfam. Synaptonychides.)

Genus 31. Nesiotes.

Wollaston, Journ. of Ent. i. 211 (1861).

The two singular little Curculionids described below, for

the reception of the former of which the present genus was
established by myself in 1861, are so remarkable that I was
totally unable to come to any satisfactory conclusion as to

their precise affinities ; but the invaluable and more recent

work of Lacordaire has given a position to the group which

certainly I had little anticipated, but Avhich tallies well Avith

the various details of its structure. He regards it as related

to the European Trachodes, and still more so to Echinosoma

of Madeira, in the latter of which the funiculus is likewise only

5-articulate ; and he consequently erects these three genera,

together with Synaptonyx from Australia, into a little sub-

family (under the title of Synaptonychides) of his sixteenth

tribe " Tanyrhynchides.'''' This arrangement brings it into

juxtaposition with one of the most anomalous and endemic of

the Madeiran weevils, the Echinosoma porcellus
;
and it sup-

plies another instance of that curious analogy by which so

many of the most extravagant forms of these widely scattered

Atlantic islands are mysteriously bound together.

Speculating on the position of Nesiotes in a natural system,

I Avrote, in 1861, as follows :
—" The remarkable little insect

for which I have been compelled to erect the present genus

has, at first sight, so much the appearance of a small Acalles,

that (before critically overhauling it) I had placed it aside as

a member of that group. On closer examination, however, its
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funiculus is composed of only five joints (instead of seven),

whilst there is no trace of a pectoral groove for the reception

of its rostrum. It is consequently excluded from the whole
subfamily Cruptorhynchides by this latter circumstance alone:,

whilst from the Cossonides, with some of the genera of which
it would agree as regards the former, it is altogether remote."
But now that its atHnitics have been satisfactorily cleared up
by Lacordaire, I feel that no further comment on its structure

is necessary.

I. Funiculi arp'^ 2"^"* primo sublongior.

47. Nesiotes squamosus.

N. ovatus, nigro-piceus, opacus, alutaceus (nee punctatus, ncc tuber-

culatus), squamis fulvo-cinereis crassis demissis phis minus ves-

titus
;
prothorace siibconvexo, mox ante medium rotundato-am-

pliato, postice angustiore subrecto ; elytris convexis, vcntricosis,

in medio facile rotundato-ampUatis et ibidem prothorace midto
latioribus ; antennis gracilibus, rufo-ferrugineis, basin versus
clarioribus

;
pcdibus crassis, squamosis, tarsis clarioribus.

Long. Corp. lin. 1|.

Nesiotes squamosus^ WoU., loc. cit. 212, pi. 14. f. 3 (1861).

The only examples of this interesting little Curculionid
which I have yet seen are two which were taken at St. Helena
by the late Mr. Bewicke, during a few hom-s' collecting in that

island, en route from the Cape of Good Hope to Madeira, in

1860. Apart from the greater length of its second funiculus-

joint, it may at once be known from the following species by
its much broader and more ovate or ventricose outline (the

elytra about the middle being very much wider than the pro-

thorax), and by its sm*facc, when denuded of the decumbent
fulvescent scales, being simply alutaceous throughout, having
no appearance of eitlier punctures or tubercles. If, also, my
two specimens may be relied upon, it would seem to be free

from the short erect set(e which (in addition to the coarse mud-
like scales) stud the N. asperatus.

II. Funiculi art"^ 2'^"^ primo subbrevior.

48. Nesiotes asjyeratus^ n. sp.

N. ovato-oblongus, elongatus, angustulus, nigro-piceus, opacus, alu-

taceus necnon grosse grauulato-asperatus, squamis fulvo-cinereis

quasi lutosis setulisque brcvibus crectis dense vestitus ; prothorace
subinoequaU, (subter squamis) tubercidis crebre asperato, ad latera

leviter rotuudato ; elytris aiigustidis, subovato-elongatis, pone
medium facile \ix rotundatis, (subter squamis) tuberculis in spa-
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tiis longitudinalibus crebre asperatis ; antennis gracilibus, rufo-

ferrugineis
;
pedibus fere ut in specie prsecedente, sed tarsorum

art° S"** paulo miaus dilatato.

Long. Corp. lin. Ij-ll-

It is somewhat remarkable that a large ai-ray of individuals

now before me, collected at St. Helena by Mr. Melliss, should

belong entirely to a new representative of the present group,

quite distinct specifically from the little Nesiotes which was

found by Mr. Bewicke, and that thus a second member has

been added to one of the most interesting and truly indigenous

of the island forms. The prima facie aspect of the iV. asperatus

is still more suggestive, than even that of the N. squamosus^ of a

minute Acalles ; but, as already pointed out, its total want of

a pectoral groove separates it, independently of all other cha-

racters, from the whole department of the Cryptorliyncliides.

It is very much narrower and more oblong (in proportion to

its size) than the N. squamosus, its elytra, even in their widest

part (a little behind the middle), being scarcely if at all broader

than the prothorax ; and its surface is not only more densely

covered with brown mud-like scales, and intermixed with

short erect setee (which I do not observe in my two examples

of its ally), but likewise studded (as will be seen when the

clothing is removed) with robust granuliform tubercles, which

entirely cover the somewhat uneven prothorax, but which on

the elytra are distributed in wide (more or less anteriorly con-

fluent) longitudinal spaces. The second joint also of its funi-

culus is appreciably shorter than that of the N. squamosus,

being, perhaps, if anything, more abbreviated than the basal

one ; and its body is coarsely and closely punctured beneath.

Both the present species and the preceding one are most

unmistakably indigenous at St. Helena, being without doubt

amongst the most characteristic of the aboriginal forms
;
and

I believe that I was informed by Mr. Melliss that his examples

of the N. asperatus were taken, for the most part, amongst and

beneath fallen leaves at a rather high elevation.

(Subfam. Tkachyphl(Eides.)

Genus 32. Trachyphloeosoma (nov. gen.).

Corpus parvum, breviter ovale, apterum, squamosum, hispidum,

Trachyphlceum simulans ; sed rostro breviore, subconico (nee paral-

lelo), supra convexiusculo et ad apicem recte truncato (nee tri-

angulariter emarginato), antennis fere sub angulos ipsos anticos in-

sertis, scrobe multo magis infra oculos (miinitissimos, demissos, re-

motiores) deflcxa. Aniennce (fuuieulo 7-art°) fero nt in Trachy-
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phlceo, sed paulo graciliores. Tarsorum art' 3''" minus late bilobo

;

unguindis siibraajoribua.

A Trachyphlixus (genus Curculionidum), et uajia, corpus.

The insignificant little brown Curculionid from which I

have compiled the above stinictural diagnosis, and which is

manifestly one of the most indigenous of tlie St.-Helena Co-
leoptera, has so much the jirimd facie appearance, in its short

oval outline and the mud-like scales and setaj with which it is

clothed, of a minute TrachyiMoeus that it required a close

examination to convince me that it should not be referred to

that group. When carefully inspected, however, it will be
seen to have many essential points of difference ; for not only
is its rostrum more abbreviated and conical, and truncate (in-

stead of ti-iangularly scooped out) at the tip, but its scrobs is

likewise more bent downwards (and that veiy suddenly) be-

neath the still smaller and less prominent eye, from which,
consequently its lower edge is much more remote ; its antennaj

also are a trifle less incrassated, and inserted appreciably

nearer to the apex of the rostrum ; and its feet have their third

joint less broadly bilobed, and their claws a little more deve-

loped. On the whole, I should say that it had more in com-
mon with my Madeiran genus Scoliocerus than with Trachy-
phloeus proper ; nevertheless the position of its rostral grooves
and its less curved scape will of themselves suffice to separate

it therefrom.

49. TrachyphlcRosoma setosum^ n. sp.

T. breviter ovatum, squamis nigro-bruaneis quasi lutosis densissime

tectum setisque fulvo-cinereis subcrectis parce obsitum, (subter

squamis) jnceum
;
protborace subter squamis grossissime punc-

tato, punctis maximis, inter se subconflueutibus ; clytris subter

squamis valde .profunde striato-punctatis, puuctis magnis et ar-

gute determinatis.

Long. Corp. lin. vix 1^^.

Many examples of this obscure little Trachypklceus-likc

weevil, which were taken by Mr. Melliss at St. Helena, are

now before me ; and there can be little doubt, I think, that it

is a tnily aboriginal form. Its dull muddy-brown surface,

which is thickly incrusted with scales and more sparingly

beset with short suberect fulvo-cinereous setae, will be seen,

w/ien the covering is abraded or removed, to be most coarsely,

but Avidely sculptured,—the punctures on the prothorax being
enoi'mous, though rather in-egular and subconfluent, whilst

those which stud the clytral stria) arc perhaps not quite so

large, but deep and better defined.
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(Siibfam. Otiorhynchides.)

Genus 33. Sciobius.

Schonherr, Cure. Disp. Metli. 197 (1826).

50. Scwhius suhnodosuSy n. sp.

S. ovatus, piceus, squamiilis fulvo- (vel etiam obscurissime sub-

metallico-) cinereis plus minus vestitus setulisque suberectis sub-

cinereis in elytris seriatim obsitus ; rostro breviter subcylindrico,

apice triaugulariter exciso, in medio argute carinato, scrobe pro-

funda (margine inferiore decurva) ante oculos (valde prominentes)

evanescente, fronte subito convexa
;
prothorace confuse subtuber-

culato-ruguloso, in disco leviter carinato et utrinque versus latera

obsolete et late longitudinaliter impresso ; scutello nullo ; elytris

ovaUbus, prothorace latioribus, late punetato-sulcatis, interstitiis

l)ostice plus minus evidenter subnoduloso-elevatis ; antennis gra-

cilibus, funiculi (7-articulati, filiformis) art° 2"^° elongato.

Long. Corp. lin. circa 3.

Several specimens of an obscure brownish weevil now before

me, and which were taken by Mr. Melliss at St. Helena, I have

no doubt are referable to the Otiorhynchideous genus Sciobius,

all the exponents of which, hitherto known, appear to be

South-African ; whilst its ovate body and slightly impressed

prothorax (on either side) affiliate it with a small group of five

species described by Boheman in the seventh volume of Schon-

herr's ^ Genera et Species Curculionidum,' with the diagnosis

of none of which, however, it would appear absolutely to agree.

In all probability, it is a truly indigenous insect at St. Helena,

and, though seldom more than about 3 lines in length, it is the

largest of the aboinginal Curculionids described in this memoir
(the Otiorhynchus sulcatus being manifestly introduced)

;
and

it may further be known by its brownish and rather coarsely

sculptured surface being clothed with minute ashy or yellowish

brown scales, and studded on the elytra with short suberect set^e

placed in longitudinal rows, by its rostrum and prothorax

being very delicately keeled down the centre, and by its ely-

tral interstices being a good deal raised and interrupted pos-

teriorly, so as to shape out a few more or less obscure nodules.

Its paler scales are sometimes condensed into a slightly curved

obscure line on either side of the prothorax, and even into just

traceable blotches behind the middle of the elytra, giving the

prima facie appearance of a very obsolete broken fascia ; and

its antennae are slender, with their third funiculus-joint elon-

gated.

Genus 34. Otiorhynchus.

Germar, Ins. Spec. 342 (1824).

51. Otiorhynchus sulcatus'^.

Curculio sulcatm, Fab., Mant. Ins. 122 (1787).
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OtiorJii/nchux sulcafu-t, Schonh., Gen. et Spec. Cure. ii. G20 (1834).
, Stierl., Rev. der Otiorh. 225 (18G1).

A single example of the common European 0. sulcatus,

which seems to me to differ in no respect from the ordinary

type, is amongst the Coleoptera which were collected at St.

Helena by Mr. Melli.ss ; but, if truly established in the island,

as the species appears to have become at the Azores, there can
be little doubt that it has been naturalized accidentally from
more northern latitudes.

[To be continued.]

L.

—

Contributions to Jurassic Palctiontology,

By Ralph Tate, Assoc. Linn. Soc, F.G.S., &c.

1. Ceyptaulax, a neio Genus o/" Cerithiada3.

Cei'ithium, in the numerical strength of its recent and fossil

species, ranks among the largest of the generic groups of

Gasteropods. The number in the Jurassic rocks referred to

the genus is very great, their alliance is not in all cases

certain, and any steps that tend to reduce the number of

species will be fraught with convenience to the working
paleontologist.

Of late a few genera have been constituted out of species

previously refeiTed to CeritJiiuni : Piette (1861) established

the genus Exelissa for the reception of the somewhat pupaform
Cerithia with an entire aperture and the last whorl cylindrical

and contracted at the base. The tyjucal species is C. strangu-

?a^w7??, D'Archiac ; and fourteen species, ranging from the

Middle Lias to the Kimmeridge Clay, should be referred to

the genus. Lycett, in the ' Supplement to the Mollusca of the

Great Oolite,' p. 93 (1863), applied to the same group the

generic title of Kilvertia^ referring to it the type species pre-

viously used by Piette : Kilvertia is therefore a synonym of

Exelissa.

The British species are :

—

E. consfricfa, E. pulchra, E. for-
mosa, and E. sjn'cuin, Lycett, sp., from the Great Oolite ; E.
strangulata., D'Archiac, sp., from the Great Oolite and In-

ferior Oolite ; and E. numismalis, n. sp., from the Middle Lias.

Exelissa numismalis^ n. sp.

Shell small, cylindrical, turreted, acute ; whorls subrotund,

longitudinally ribbed ; ribs three in number, large, and coarsely

nodulated, interstitial spaces very narrow ; the last whorl
sliglitly contracted at the base, the two lower ribs of the upper
half often without nodules, and with a small flat rib between

;

Ann. & Mag. N. Hist. Ser. 4. Vol.'w. 30
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base rounded, with about three ench-cling ribs ; suture deep

and narrow ;
aperture orbicular ; canal indistinct.

Total length ^ inch.

Locality. Zone oi Ammonites Jamesoni: LeckhamptonE-oad,
clay-pits, Cheltenham ! [R. T.) ; Aston Magna ! [J. Slatter)

;

Camjxlen ! (P. B. Brodie).

Eustoma is another genus of Cerithiadie founded also by
Piette (1855), and in the young state resembles a CeritJiium]

but in the adult the margins of the aperture are much ex-

panded and posteriorly united by an indistinct canal ; the

anterior canal is elongated. It includes E. tuberculosa^ Piette,

and E, rostellaria^
(
Gerithiuni) Buvignier, both from the Great

Oolite of Ardennes.

Fibula, a third genus of the family, founded by Piette (1857),

is typically represented by Turritella Boissyi, D'Archiac, and
presents characters intermediate and approximating it to

Turritella and to Ceritliium. The shell is elongated, with a

straight columella and a rudimentary groove near the base

;

outer lip arched and slightly notched at the suture. Twenty-
one species, ranging from the Trias to the Cretaceous, belong

here ; the British forms are F. variata and F. eulimoideSy

Lycctt, from the Great Oolite of Gloucestershire.

There remains at the least another well-marked group of

Cerithioid shells, Avhich appear to differ much from Cerithiurrij

and have been referred to that genus and to Turritella
; they

present a characteristic ornamentation, have the aperture

rather of Chemnitzia, and the posterior canal of Cerithium.

These I propose to arrange under a new generic title.

Ceyptaulax, nov. gen.

(
CryptoSj hidden ;

and aulax, a furrow, in allusion to the pos-

terior canal more or less concealed by the outer lip.)

Type, Cerithium tortile, Hebert & Deslongchamps, Bull. See.

Linn, de Normandie, vol. v. (1860) t. 6. f. 1.

Shell turriculated, pointed, with a polygonal spire, orna-

mented with transverse costre ; angles of whorls disposed in a
more or less marked spiral series ; imperforate ; columella

straight, thin ; aperture ovate, not produced into a distinct

canal in front
;
peristome entire, broadly retlexcd upon the

left lip ; a shallow oblique posterior canal in the angle formed

by the body-whorl and outer lip.

Messrs. Ilebert and Deslongchamps state that the canal of

this species is so little pronovmccd that it might be referred to
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Turritella, and that these small shells are not correctly refer-

able either to Cerlthium or to Tarritella. The same characters

arc exhibited by C. undidatiinij Quenstedt, which is referred

by the same auth(M-s, with some doubt, to Turritclla
;
they

remark, farther, that many allied species occur in several

formations, such as the Inferior Oolite, Great Oolite, and
Oxford Clay. Three of these allied species have been de-

scribed by E. Eudes-Deslongchamps (1842) under Centhtum,
but grouped together with the common characters :

" Anfrac-
tihus concavisj ad siituras elatisj testa mitn'cataj canali suh-

nulJoy

The species which I refer to the genus agree in the follow-

ing characters :—Test turriculate or subulate, ornamentation

as described in C. tortiUs
; no anterior canal

;
peristome entire

and broadly reflected on the columella ; the posterior canal

has been noticed in C. tortUis and C. conforta, but its presence

in the other species is not known, they not having been exa-

mined, excepting a specimen of C. scohina, in which the aper-

ture is not exposed. In C. tortilis the shell is porcellaneous,

smooth, and shining.

Species of Cryptaulax :

—

1. C. tortilis*, Hebert & Deslongchamps (Cerithitim), he.

cit. Oxford Clay, inferior : Montreuil Bellay (]Maine-et-

Loire) {Hehert & Deslnng.) ; Hutka, Poland (Zeuschner^

Coll. Geol. Soc).

2. G. unduJata*j Quenstedt, sp. (Cerithium), Der Jura, t. 65.

f. 24, p. 488 (1858). Tarritella undulata, Hdb. &
Deslong. loc. cit. t. 7. f. 13. Oxford Clay, inferior : Mon-
treuil Bellay {H.djD.)

;
Wlirtemberg {Quenstedt).

3. C. contortaj Deslongchamps [Cerithiinn), ^I6m. Soc. Linn.

de Xormandie, vol. vii. p. 194, t. 10. f. 44-46 (1844).

Inferior Oolite : Les Moutiers
;
Sully, Bayeux {Deslong.

,

2^esso7ij Tate).

4. C. hi/strix, Deslong. {Cerithium) loc. cit. (1844) t. 10.

f. 47,48, p. 195. Inferior Oolite : Les Moutiers (Z>e5/o?j^.).

5. C. scobina, Deslong. {Cerithium) loc. cit. (1844) t. 10.

f. 49, 50, p. 19G. Cerithium varicosum, Moore, Upper
and Middle Lias, West of England (1867), t. 4. f. 15,

p. 83. Upper Lias : Fontaine Etoupefour {Deslong.))

Ilminster {Moore). Upper Lias Sands, upper zone:

Nailsworth ! {Lycett).

* The removal of these two species from Cerithium will obviate a
change in the nomenclature, a3 the specific names are already preoc-

cupied for species of that genus.

30*
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LI.

—

A Descrtjytion, with Illustrations, of the Development of
Sorastrum spinulosum, Ndj. ; to which is added that ofa new
Form o/" Protococcus. By Henry J. Carter, F.E-.S. &c.

[Plate XIV.]

Introductory Remarks.

On the 29th of January of the present year (1869), I collected

a little of the surface-mud and water of a pool in a heath-bog

about a mile from this place (Budleigh-Salterton), and, having

poured it into one of those three-and-half-ounce greenish glass

gum-bottles, of a pyramidal shape (that is, flat and expanded

at the bottom, with a narrow mouth), in which a solution of

gum is now generally sold in the shops for adhesive purposes,

I submitted some of it to immediate examination ; and finding

that it contained many sporangia, together with large Pinnu-
lariw, I resolved to keep it throughout the spring, to see what
changes might take place in either ; for, from the presence also

of many Desmids, especially Closterium, I thought that some
of the sporangia might belong to the latter.

The gum-bottle was kept on a table close to a window
facing due west ; and time after time portions of the sediment

were extracted with a dip-tube and placed under the micro-

scope for examination, while the water in the bottle was re-

plenished from a deep well, as required.

It was not, however, until about the second week in Jime
that I began to find many of the sporangia developing fila-

ments of ^jjirogyra and Zygnema i-espectively, which, accumu-
lating, soon floated to the surface of the water in a dense mass.

The Pinnularice presented no change beyond an increase of

their glairy globular contents ; but a great many sporangia

remained, in some of which I still hoped to see the develop-

ment of some Desmid.

On the 18th July this long-looked-for phenomenon seemed

to present itself, by the presence m a sporangium under ob-

servation of a triangular organism so very like the Desmid
Staurastrum dejectum (Ralfs, Desmid. pi. 20. fig. 5) that I made
sure of having found the zygospore of at least one kind of

Desmid under development.

It was not likely, therefore, that I should tlirow away this

0]:»])()rtunity, and so I took the measurements of the sporangial

cell and of all its contents respectively ; but in doing this, it

became evident to me that the triangular Desmid was not the

one I had taken it for, but another, of a kind with which I was
unacquainted.

This made ine still more particular ; and so I not only
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measured, but sketched and described all the contents of the

sporaugial cell, when it further became evident that there was
but one large triangular individual present, and that the rest

consisted of groups containing eight each of the same form,

but of a much smaller size.

From this period up to the 9th of August (an interval of

three weeks) various interruptions prevented my return to

the examination of the contents of the gum-bottle ;
but at this

date, to my surprise, I found similar groups of the unknown
Desmid, which I had previously sketched in the sporangium,

free (that is, unenclosed in any cell whatever), much enlarged,

and very numerous.
I then turned to Pritchard's ' Infusoria' (ed. 1861), and in

his iirst plate, figs. 57 & 58, found almost identical representa-

tions of this organism, which, on refemng to the text among
the Desmidie^e, at p. 755, proved to be Sorastrum spinulosuvi

Nag., of which it was stated " Propagation unknown," with

the letter" G," indicating that it had only been found in Ger-

many. Next I souglit for it in Kutzing (Species Algarum,

1849), where I found it, at p. 195, constituting a genus, but

still placed among the Desmidiea?. Lastly, I consulted Raben-
horst (Flor. Europ. Algarum, 1868), where, with figs. no. 38,

p. 18, and text p. 81, it is placed among the Protococcaeese as

the 49th genus of his Coccophycege.

Not knowing whence the figures in Pritchard had been

taken, or whether Sorastrum had been found in the British

Isles, I Avrote on the subject to Mr. AV. Archer, of Dub-
lin (whose revision of the Desmidian group in Pritchard's

last edition of the Infusoria has so greatly contributed to the

success of this useful publication) ; and, in reply, !Mr. Archer

stated that the figures were taken from Niigeli's Unicellular

Algffi (Gatt. einz. Alg. pi. 5. fig. D, h & d), but that, since they

had been copied into Pritcliard, Mr. Archer had seen Sorastrum

spinnhsum "many times and in various places in Ireland, but

always A'ery scant and sparing." Moreover Mr. Archer kindly

presented me with copies of the * Proceedings of the Dublin

Microscopical Club ' (preeminent in all matters of this kind

for their accuracy and interest), wherein a " brief" description

of Sorastrum sjnnidosum is given from specimens exhibited

before the meeting of the Chib held on the 21st Sept. 1865,

p. 40, and subsequent mention of it again (having been found

by the same author) at their meeting held on the 19th July,

1866, p. 101. To ]\[r. Archer's description I shall have again

to refer hereafter ; meanwhile let us return to the develop-

mental history of those specimens of Sorastrum more imme-
diately under our consideration.
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Finding that I had an abundance of this organism produced
in the way above mentioned, I continued to examine several

of them daily, limiting myself to six dips of the the dip-tube
jyer dieviy and on the 10th and 11th of September saw, for the

first time, a small group attached to a large one, in one dip,

and in the contents of another dip an isolated individual of a
large group with the spines on one side much retracted, and
on the other side almost entirely obsolete.

Both these phenomena combined were again 25resented to

me in the afternoon of the 17th of September; and I then
succeeded in transferring the gi'oup and its now two young
ones (baby groups) to a cell depression in a glass slide filled

with water, over Avhich a cover was placed for protection

and to prevent evaporation. (I prefer the term "baby" to
" daughter groups," because it will be seen hereafter that some
of these groups might be spermatic elements—microgonidia.)

About 7 P. M. of the same evening it was observed that two
more groups had been produced, and on the morning of the
following day (that is, on the 18th Sept.) that another group
had been eliminated during the night, making, in all, five

young groups, four of which were respectively enclosed in

delicate spherical transparent capsules, all of them, no doubt,

provided by the parent cell or individual. (PL XIV. fig. 6.)

Here the development of the baby groups appeared to cease

;

and on the 19th Sept. the whole was placed on the flat surface

of a glass slide, for compression and final examination, Avhen
several empty individuals came into view, and the individuals

of the parent group which still retained their gonimic contents
were observed to have become much rounded, and to have
their spines more or less atrophied.

After this, many instances of large groups were seen with
baby groups about them, and one in particular in Avhich a 16-
division group of empty individuals was accompanied by from
eight to ten baby groups, all in delicate capsides.

While this was going on, a dark sea-green sporangium,
13-6000ths of an inch in diameter, with gelatinous envelope,

began to appear, viz. on the 6th Sept., and after this was fre-

quently observed, which sporangium Avas so like in colour and
contents to Sorastrum sptnulostwi, and so different from every
other kind of sporangium in the gum-bottle, tliat I had little

doubt that it was tlic impregnated s])orangium of our Soras-
trum. But, as this identity will come out better by the de-

scriptive detail of this development in the summary of my
observations which folloAvs, I will add no more here than that

the presence of this spore seemed to terminate, for this year,

ill! that I was likely to see in the dcvclopnionf of tliis little
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plant. The large groups, the baby groups, and the said spo-

rangia all abounded in the gum-bottle at the end of Sptember.

SuvDuary of Observations.

We will divide the development into four stages, viz. :

—

1st, the development of the groups oi Sorastrum from the spo-

i-angium
; 2nd, the growth of these groups ; 3rd, the produc-

tion of the baby groups and consequent evacuation of the go-
nimic contents of some of the individuals of the parent group,

together with the retention of these contents by others, accom-
panied by change in figure of the body (inflation) and atrophy
of their spines

;
and, 4th, the formation of the sporangium.

1. On the 18th July, a spherical transparent cell, 18-6000ths
inch in diameter, was observed in a drop of the sedimentary
contents of the gum-bottle mentioned, which contents had
been placed under a microscope for examination. This cell

contained fifteen spherical groups of the compound Protococcus

called Sorastrum sjnnulosum^ Niig., each group consisting of

eight individuals and one large individual by itself, thus di-

viding the contents of the sporangial cell into sixteen portions.

Each of the groups was 5-6000ths inch in diameter, and each
individual composing them about 2-6000ths inch broad, while

the single individual was 4-6000ths inch broad (PL XIY.
fig. 4) . The centre of the sporangial cell Avas occupied by
another spherical cell (e) 3-6000ths inch in diameter, which,
again, Avas apparently filled with small cells around one a

little larger, which was in the very centre of all ; while
from the spherical towards the confines of the sporangial cell

were seen the remains of the radiating branched septa (/"),

which originally divided the contents of the sporangium into

sixteen compartments.

2. On the 14th August folloAving, a great number of free

grou])s (that is, Avithout cell-envelopes) AA'ere seen, averaging

8-60()0ths inch in diam., ex;clusive of the spines, and composed
respectively of eight, sixteen, and thirty-tAvo individuals, of

AAdiich each individual averaged 4-6000ths inch broad (fig. 1).

The largest groups measured lG-6000ths inch in diameter,

and the largest individuals o-GOOOths inch broad (figs. 2 & 3).

3. On the 10th of September, baby groups began to appear

in connexion with the large groups ; and one of tliesc groups,

where there Avere two baby groups })rcsent, Avas transferred for

further observation to a cell depression in a slide covered with

a thin bit of glass, as before stated, for protection and to pre-

vent evaporation. Plere, in the course of twch-e hours after-

wards, three more baby groups Avere produced, making in all

five, of Avhich four A\'cre composed of sixteen individuals each.
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and each group eliminated in its proper cell, while the other

group, consisting of eight individuals, appeared to have lost

its cell, and presented a tendency to disintegration or separa-

tion of its individuals. All these grovips were 3-6000ths inch

in diameter, exclusive of the cell (which was a little larger), and
the individuals composing them 1^ -6000th inch broad, while

tlie individuals of the parent group averaged 5-6000ths inch

broad.

When all development of the baby groups appeared to have
ceased, the whole was transferred to the level surface of a

glass slide and compressed, in order that the total number
of individuals in the parent group might be ascertained,

if possible, together with the number of those which were
empty and collapsed and of those which still retained their

gonimic contents, for the purpose chiefly of ascertaining

the relation in number of the five baby groups to that of the

individuals of the parent group (iig. 6). This gave two of

the former {b b), seven of the latter (a), and five baby groups

(c) ; but, as will presently appear, all the empty individuals

were not visible. (See all this delineated in fig. 7.)

Further, to ascertain the alterations in form which the indi-

viduals still retaining their gonimic contents had undergone
in their cell-walls and spines respectively, as there was already

evidence of something of this kind havmg taken place, and to

determine, if possible, how many individuals composed the

original group, the whole was subjected to a still greater

amount of compression, viz. sufficient to burst the green indi-

viduals and get rid of their contents (fig. 7), when it was ob-

served that, in addition to these seven (a), there were the cells

oi four empty collapsed ones, and the remnants of some more
which had never been fully developed, or, if so, had only left

fragments of tlieir cells attached to the rest [b b).

Thus there was evidence of four distinct empty cells and the

remains of some others ; so that tlie original group, probably,

belonged to the 16-division.

This was not all ; for the cell-walls of the green individuals

had not only become larger, rounder, and more inflated by an
actual increase in their gonimic contents, but the spines in

several of them had become so far atropliied that here and
there they were entirely gone or represented only by a little

papillary eminence (c c)—an alteration Avhich had previously

been witnessed in isolated individuals drawn up among the

sediment by the dip-tube.

I have already mentioned the ap]:)carance of another group

of sixteen individuals (or of the 16-division cell), the whole of

which were collapsed and empty, with the ])rosence of from eight
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to ten baby groups around them, while the phenomena of

enhirgcment, approach towards a globular form, and atropliy

of the spines have just now (October 19th) been most satisfac-

torily seen in one group of eight and in three groups of sixteen

cells each. (These specimens were taken from another gum-
bottle, in which a little of the sediment of the original one

had been placed about two months since, together with some
small bits of the jelly of Oplirydium versatile, and where ^o-

rastriwij thus transferred, has midtiplied as much as in its

original bottle, with even more robust dimensions.)

The sediment of the original gum-bottle now became cliarged

with the old (fig. 1) and the new (fig. 8) groups of Sorastrum,

so that from six to ten old and young might be counted in

each di-op of the sediment when placed on the slide for exami-
nation.

4. To those who had observed the contents of any algal

cells (especially those of the so-called unicellular Algaj), re-

spectively divided up into microgonidia and macrogonidia,

and the former swarming round and passing into the latter

for impregnation, as in Cryptoglena lenticidaris, Cart. (Annals,

ser. 3. vol. ii. pi. 8. figs. 18-27), it would not be unlikely that,

on witnessing a similar elimination in Sorastrinn sjji'nidosum,

this should also be set down as the time for impregnation and
formation of the spore. Hence I was not sui-prised to see for

the first time (viz. on the 6th of September) a spherical spo-

rangium, 13-6000ths inch in diam., densely filled with gonimic
contents presenting a deep dark sea-green colom*, precisely

like that of the groups of Sorastrum, and totally dilFereut from

that of everything else in the gum-bottle (fig. 9).

Moreover, on minutely examining this sporangium, it was
observed to be invested with a soft gelatinous transparent en-

velope (a rt), and to possess a tough transparent coat (i), which,

when bm-st, was found to be filled with the usual contents

of a sporangium, viz. minute grains of starch, chloropliyll, oil-

globules, &c., but no distinguishable nucleus.

Subsequently this sporangium became more abundant, and

in some cases double, but always presented the same size and
other characteristics mentioned, with the exception that occa-

sionally it appeared to be a little elliptical.

How and when this sporangium was produced, assuming it

to be that of Sorastrum, I can only conjectm-c from the resem-

blance of the baby groups eliminated m the third stage, cor-

responding to that whicli I had seen to be the moment of im-
pregnation in the unicellular Alga to whicli I liave alluded,

where some of the groups eliminated were in the form of

microgonidia and others in that of macrogonidia, i. c. of minute
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spermatic elements, ciliated and active, and of larger germic

ones, entirely passive. Hence the reason, to which I have be-

fore alluded, for using the term " baby" instead of" daughter

groups " for those thus eliminated from Sorastrum.

How, again, to give a right interpretation to the alteration

in the form of the individuals of the parent group which retain

their gonimic contents, and lose their spines, apparently by
atrophy, I am ignorant. This may be a passive or winter

form assumed by the individual ; or if, as in (Edogonium (see

my figures, ' Annals,' ser. 3. vol. i. p. 29), a kind of micropyle

or opening is formed in the original cell-wall for the entrance

of the microgonidia to the spore, then the enlarged green in-

dividuals, which become rounded and lose their spines, may
be females becoming impregnated and thus passing into spo-

rangia instead of into passive winter forms. But, in the

absence of more decided proof, I must leave the reader, in this

matter, to his own conjecture, merely adding that in no in-

stance have I seen the cuneate individual of a parent group
producing a series of baby groups endogenously or within its

cell-wall, arranged around a central cell, like that observed

in the sporangial cell (fig. 4). Nor have I ever seen an indi-

vidual of a parent group undergo binary division or fissipari-

tion to increase the number of individuals in that group,

although it might be conceived that the bilobate condition

which I shall have to notice presently might easily lead to

this kind of multiplication.

Thus ends the development of Sorastrum spinulosum, so far

as I have been able to pursue it. The formation of the spo-

rangium brings us back to that stage which was witnessed on
the 18th of July last, where we found the sporangial cell ])ro-

ducing sixteen groups ; and Ave must wait for July of 1870,
probably, to verify the conclusion that the sporangia now pre-

senting themselves are really those of our beautiful little Soras-

trum, Meanwhile I hope to keep all safely, with occasional

examination, until that time arrives.

S2')ecies.

It is too much the custom with naturalists to give a name to

every new organism of Avhich they have caught but tlie merest

glimpse and could make the roughest representation. Then
comes a second, who sees more of the same organism, and
therefore gives it another name, and so on ; there may be a

third, or more, increasing in a short time the synonymy to

such an extent that, with myself, it often threatens to ])ar;)lyzc

all further efforts at investigation where it occurs. And wlu re
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does it not in the apr^s-moi-le-deluge system of those reckless

soi-disant " naturalists " whose chief object is to see their

names dangling after a description oftentimes incomplete and
sometimes even culpably imperfect?

I do not mean this to apply to the present instance ; but

when one reads in Mr. Archer's faithful description of Soras-

trum sjnnulosuyn (Proceed. Dublin Microscop. Club, 21st Sept.

1865, p. 40), that, although each individual of the group of

Sorastrum possesses four spines, when one individual " pre-

sents its broad or cuneate side to the observer, it often

happens that only two spines seem to exist, as one is behind
and hidden by its companion" (a condition which I myself
have often witnessed)—again, when one sees that the indivi-

dual of Sorastrum spinulosum is often " bilobate," as repre-

sented in fig. 5 (a), perhaps from atrophy, as the reverse be-

comes the case in robust individuals {b,c,d), one cannot help

thinking that, in these two conditions combined, it is just pos-

sible that Meneghini's Sorastrum echhiatum (Synops. in Linn,

xiv. p. 238. n. 4) of 1840 may be Niigeli's S. sjn'nulosum

(Einz. Alg.) of 1849 and Rabenhorst's S. Mdentatum (Flor.

Europ. Alg.) of 1868—all phases of one and the same in-

dividual which I have often seen manifested among the

different groups of the Sorastrum under consideration, and
therefore trilling differences which I do not think warrant the

separation.

If priority of notice gives precedence, then it seems to me
that Meneghini's name of Sj^hcerastruni echinatum for this

little plant should be retained. Kiitzing, also, has changed
" Sphcer-astrimi " to " Sorasti-um,''^ or at all events adopted

Niigeli's appellation (which is the latter) for the genus.

Making a " heap " of it, instead of a " sphere," seems to me
like requiring a little more when enough has been attained, or

risking the substance for the shadow—a course which too

often breaks down the memory with disgust, and, if continued,

must sooner or later be altogether suicidal to natural history.

There is one point, however, in which all the representations

and descriptions of this little organism appear to be deficient,

viz. in the mention of a stipes (fig. 2 c/), whose presence, as

my figures will show, necessitates the addition of " stipitate
"

to its cuneate outline.

From the triangular form of, and spines on, the individual

of Sorastrum, resembling especially Staurastrum aricula and
S. dejectum (Rail's, Desmid. pi. 23 and pi. 20, figs. 11 & 5 re-

spectively), it has hitherto been placed among the Desmidiea3

;

but the latter, although much about the same size as the

cuneate individual of Sorasfnnn, appears in pairs, united by a
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bond of attacliment which extends from centre to centre ofthe

proximate flat triangular sides of the divisions, while two pairs

unite to form the zygospore, which is echinated. On the other

hand, the individual of Sorastrum is spined only at two ends,

the other corner of the cuneate cell being stipitate, while in its

normal condition it forms one of a group of eight, sixteen, or

thirty-two individuals. The latter, again, do not appear to

undergo binary division, but produce one or more baby groups

of Sorastrum, and, if we are right in our conjecture, a smooth
sporangium, formed probably from the impregnation of a ma-
crogonidium by microgonidia.

Thus the former, by its zygospore, is essentially a Desmid,
and the latter, by its mode of generation, essentially allied to

Pediastrum (see A. Braun's figures &c. of the development of

Pediastrum gramdatum, pi. 3, in ' Rejuvenescence of Nature,'

translated in Botanical Reports by Henfrey, Ray Soc. Pub.
1853)—a view at which Mr. Archer had also arrived by hav-
ing frequently witnessed the evolution of young groups from
Coelastrum and Scenedesmus. Hence, in his last letter to me,
this able authority states :

—" At present, and so far as obser-

vation has yet gone, I could assume Sorastrum (as well as

Pediastrum, Coelastrum, and Scenedesmus) as not belonging at

all to the Desmidicifi." Of course the observations which have
led to this conclusion have been made since the last edition of

Pritchard was published, in which these genera are all placed

by Mr. Archer, as heretofore, among the Desmidiea^. Further,

Mr. Archer's present view is also corroborated by Rabenhorst,

who [ojy. cit. 1868) has assigned all these genera to his family

of Protococcaccee.

(It is curious, too, as showing the gradual development of

our knowledge in these respects among people widely sepa-

rated and without intercommunication, although probably of

contemporaneous education previously, in the same kind of

seminaries, that, in the month of June 1861, I had myself

made drawings of Pediastrum, Scenedesmus, &c., to show at

some future period that these organisms belonged rather to the

Protococcacese than to the Desmidiere.)

Although, however, Rabenhorst figures and places all these

genera under his family Protococcaccaj as "Al</a' unicellulares

sensu strictissimo,^^ still a group of eight, sixteen, or thirty-

two individuals linked together in the form of Sorastrum can

hardly be considered " unicellular," any more than the conca-

tenated cells of a filament of Spirogi/ra. But, be this under-

stood as it niay, these organisms, tor reasons above stated, un-

doubtedly belong nmch more to the Protococcaceie than to the

Desmidieas.
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General Observations.

Thus we have seen (1) that the development of Sorastrum
spinulosum commences by a division of the contents of the

sporangium into sixteen portions or family groups of eight

(sixteen, or thirty-two?) individuals each; (2) that, after elimi-

nation, these groups increase in size, but not in number of

individuals, so far as my observation extends
; (3) that certain

individuals produce one or more family groups of eight, six-

teen, or thirty-two individuals each, in cells respectively pro-

vided by the parent, which are deciduous (that is, subse-

quently soon disappear)
;

(4) that those individuals of the

parent group which do not produce new families retain their

gonimic contents, increase in size, become globular, and lose

their spines by atrophy
; (5) that a spherical or slightly ellip-

tical sporangium, about twice the diameter of the largest in-

dividual of a group of Sorastrum, makes its appearance, pre-

senting a deep dark sea-green colour, precisely like that of

Sorastrum, composed of a tough, transparent coat filled with

the usual contents of a sporangium, and suiTOunded by a thick,

soft, transparent, gelatinous envelope.

It may noAV be asked, upon what grounds I assume that

the first development of Sorastrum witnessed was that of the

sporangium. To which it may be replied, that it presented

features which none of the other developmental forms pos-

sessed, viz. a large spherical cell containing sixteen family

groups, while no other but the " baby " group was enclosed

in a proper cell, and the cell of this group was deciduous.

Again, no other developmental form of the kind presented

itself after the 18th July ; but, on the contrary, a great num-
ber of groups of eight, sixteen, and thirty-two individuals

made their appearance, followed, after the 10th of September,

by a still greater number of baby groups which they produced.

Hence there was a direct sequence in the appearance of the

sporangium, the free parent groups, and the baby groups re-

spectively.

A more perplexing question, however, is the signification

of the increase of size, rounded form, and atrophy of tlie spines

in those individuals of the group which retained their gonimic
contents but did not produce baby groups. This I cannot

answer further than that these may pass into winter forms, or,

being impregnated, resolve themselves into sporangia.

Nor has the mode of impregnation been witnessed. But
here, I think, it may be fairly assumed, from what has been
seen in the impregnation of a unicellular Alga (Annals, I. c),

that, on the evolution of the gonimic contents (in September)
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in the form of small groups of still smaller individuals (al-

though, perhaps, of different sizes in their respective groups,

as the latter consisted of eight, sixteen, or thirty-two indivi-

duals), we had the elements of impregnative generation, at

least the spermatic or microgonidia, if not the germic or ma-
crogonidia also—some of which groups retained their figure

entirely, and increased slightly in size, while others became
disintegrated. The former having lost the cells provided by
the parent, respectively remain on in the gum-bottle ; but

wdiether they will live to go through the winter, growing into

large groups for further development next year, has yet to be

proved, while on the other hand, theymay all perish, and the in-

dividuals of the parent groups alone form the winter or passive

stock. The latter were too minute to follow ; indeed it was
difficult, from their smallness, to conjecture even the total num-
ber in each group. They, on separation, might have become
ciliated and active, for the purpose of searching out the female

passive cell ; but although in one or two instances I saw them
after disintegration, they had then a globular shape, but were

stationary—that is, evinced no movement. These disintegrated

stationary ones, too, were probably abortive ;
for when in full

force and normal development, the spermatic cells bound off

from the disintegrating group in quest of the passive females

ready at the same moment to receive them, and soon disap-

pear, either by entering into them or by becoming still forms

(that is, losing their cilia) from failing of their object, and thus,

sooner or later, perishing altogether. Hence, except by a

stroke of great good fortune, it is almost impossible to follow

them after they have left the parent group.

How beautifully is the object of Nature obtained by making
only one element of impregnation active ! Conceive the con-

fusion that might exist were both elements active in vegetable

infusions, where such beings are almost as thick as grains of

sand on the sea-shore, and in species almost as infinitely

numerous.
Lastly, we come to the formation of the sporangium, which

was first seen, on the 6th of September, almost synchronously

with the evolution of the baby groups and the change of form

&c. in the individuals of the parent group wdiich did not part

with their gonimic contents, or, in other words, whose contents

were not evolved in the form of the baby groups. And this

brings us to the question whether these individuals arc female

cells, and whether their impregnation takes ])lacc through

some pre])aratory opening in their cell-wall, to form the spo-

rangium, or wlictlicr the contents of the individual are first

('linuiiatc<l ill the form of ;i free macrogonidium, to receive the
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spermatic element outside the old cell, as in Gryj^toglena lenti-

cidaris (Annals, I. c).

I confess that the changes which take place in the indivi-

duals which do not send forth their contents in the form of

baby groups now inclines me to think that the sporangium may
be produced after the plan first mentioned. But it will be seen

that this is a point still undecided, and, as before stated, one
which nothing but a stroke of great good fortune can deter-

mine.

It might be asked, also, Avliat are those little cells seen in

the central cell of the S])orangium under development, and in

the central cell also of the groups respectively (figs. 4 & 5,

PI. XIV.) ? In the first place, are they cells, or are they cir-

cular marks resembling cells^ produced by the attachment of

the expanded podal ends of the stems of the individuals of the

group, respectively, on the central cell ? I incline to the latter

view, but admit that I am still in doubt as to the real nature

of these apparent cells.

Do the individuals which produce baby groups produce
more than one, as the cells of Pediastrum granulatam (see

A. Braun's figures, I. c.) ? Yes. In the group with two baby
groups, which I placed aside for examination, one of the

parent individuals was but half emptied, and the following

morning it was wholly so, while at the final examination there

were only four empty cells and five baby groups. Hence one
must have produced two ; and this probably was that which at

first I saw half-emptied—that is, still retaining another baby
group. It is possible, and probable too, therefore, that one
parent individual may produce a plurality of baby groups, as

in Pediastrum.

Thinking that Sorastrum sphndosum might be found in the

pond of the heath-bog from which was obtained the original sedi-

ment in which it was developed in the gum-bottle, I sought for it

there about the time that it was most numerous in the latter,

but failed to find it anywhere. It is true that the original pool

had been drained ; but there were several other depressions of

the same kind, in the same locality, filled with bog-water,

which, on microscopical examination, did not yield a single

specimen.

Before concluding this commimication, I have to allude to

a green Protococcus which I found singly and undergoing sub-
division in a tank in the Island of Bombay in June 1.S61, viz. at

the time I was led to the vieAV, already noticed, tliat Pediastrum,

Scenedesmus, and other forms of the kind present in tlic same
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tank belonged to the Protococcace^e rather than to the Des-
midiacese.

The peculiarity in this Protococcus was, that it presented a

conical elongation of, or appendix to, its cell, comet-like, not

only in its single form, but throughout all its subdivisions—

a

feature which I had not previously seen, and which, as it does

not appear to have been recorded by others, seems deserving

of the accompanying delineations (PI. XIV. figs. 10-20) and
of being described under the following aj)pellation :

—

Conococcus elongatuSj mihi.

Passive form unicellular, with the usual green contents and
nuclear (?) vesicle of such organisms enclosed in a spherical cell,

to which is appended a transparent conical extension or appendix
three times the diameter of the cell in length. Conical exten-

sion persistent in all the individuals of its various subdivisions.

Size of single largest cell 4-5600ths of an inch in diameter.

Hob. Fresh water.

Loc, Tanks in the Island of Bombay.
Ohs. Sometimes, as in fig. 18, the gonimic contents of the cell

are partially extended into the conical appendix ; or they may
be extended throughout that of one individual only (fig. 19);

or they may be extended tliroughout the whole in the eight-cell

division or group, as in fig, 20. Hence the appendix here is

actually an " extension " of the cell-wall.

This is the form which I have figured and to wliich I have
alluded in the 'Annals' of April last (1869), pi. 17. fig. 21.

I have never seen it in its active state, and am still inclined

to think that it may be but a sportive form of the '^ GhJamydo-
coccus " represented in the ' Annals ' of 1858, vol. ii. pi, 8,

which is the common or usual figure of this unicellular Alga
in the tanks of Bombay.

Postscript.

Since the above was written, the question of fissiparity in

Sorastrum seems to be determined in the affirmative ; for on

the 30th October a group of eight robust individuals was ob-

served, in which one was much larger than the rest and almost

splierical in shape, simulating the roundness and appearance

of a sporangium ;
but, on evacuation of its green contents, the

cell-wall was found to present four pairs of spines, situated,

apparently, opposite to, and equidistant from, each otlier, thus

indicating the preparatory stage to fissiparition or binary

division. It is right, however, to add that only seven spines

were actually visible, and that the unseen one of the fourth
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pair, if present, was probably concealed behind its compa-
nion.

This group was found among the portions of jelly of Ophry-
dium versatile &c. which had been placed in the second gum-
bottle mentioned, together with another group consisting of

four individuals. Indeed, as I have before stated, the second

gum-bottle now furnishes the finest groups of Sorasfrum, both

collectively and individually, the former being, for the most
part, 13-6000ths inch in diameter, and the individual cell up-
wards of 5-6000ths inch broad. If the individuals of a group
have become unusually large and rounded (that is, 6-6000ths

inch in diameter), very slight pressure seems to separate them,

when they leave their stems behind and present such an even
round outline, in lieu of the cmieate extremity, that no one

would suppose there had ever been a point of attachment

there, although the spines still remain the same ; and this,

perhaps, may account for the absence of the stem in Nageli's

and Rabenhorst's figures respectively. The reverse is the

case in the earlier part of their career, where the group may
be torn to pieces, but the stems remain almost inseparably

attached to the individuals.

I have now seen, at one time or another, individuals singly,

and in groups of two, four, eight, sixteen, thirty-two, and,

I think, sixty-four, which, with the enlargement of the single

individual of the group of eight mentioned, and its four pairs

of spines, &c., leads to the following inferences :

—

That Sorastrum may increase by binary division like other

unicellular Algffi of the kind ; that this may take place in a

single individual isolated from the main group (which might

thus originate a new group), or in a single individual while

attached to the main group, or in all the individuals of a group

synchronously ; that the enlarged and rounded state of the

individual, and not the more or less bilobate form, indicates the

preparatory stage to binary division ; that, as a single indivi-

dual of a group may precede the rest in binary division, so the

groups may not always be a multiple of 2, although generally

so, nor have 2 for a common multiplier (that is, that one indi-

vidual only of a group of eight, dividing, would give nine, &c.)

;

that, contrary to what has been before inferred, the groups

need not always contain the same number of individuals as

when first eliminated from the sporangium, but may be in-

creased in this respect by binary division, after elimination;

that the enlargement and sphericity of the individual therefore

may not lead to the formation of the sporangium, whatever

the atrophy of the spines may indicate, while, on the other

hand, the contents of the individual may be liberated from

Ann. (Sc Mag. N. Hist. Ser. 4. VoJ.'w. 31
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its cell in the condition of a macrogonidium, singly or in

plurality, previously to impregnation and the formation of the

sporangium, as in Cryptoglena lenticuJans {I. c.) and other

Algffi of the kind ; lastly, that the facility with which the

enlarged and rounded individuals of a group may be separated

indicates that tliis may take place naturally, and thus that

each individual may originate a new group, also as in uni-

cellular Algffi generally.

EXPLANATION OF PLATE XIV.

All the figures of Sorastrum spimdosmn, Niig., are drawn on the scale

of 1-GOOOth to l-12th inch, in order that their relative sizes may be seen.

Conococcus elonr/atus, n. sp., fig. 10, is on the scale of l-.5400th to l-12th
inch ; figs. 11 & 12, l-5400th to l-24th inch. The rest of the groups
were all smaller in size, although their cells individually might, on
separation, attain much larger dimensions.

Fiff. 1. Sorastrum spinuJosum, Niig., typical form of coenobium or group
of sixteen individuals ; average size 8-GOOOths inch in diameter.

Fiy. 2. Tlie same, individual of largest size separated from the group,
showing the body containing nuclear (?) vesicle : a, stipes.

Size 5-GOOOtlis inch broad by 4-GOOOths long ; spines and stipes

each li-GOOOth inch long.

Fiy. 3. The same, end view, outer side.

Fiy. 4. The same, sporangium, 1 8-GOOOths inch in diam., undergoing deve-
lopment of its contents internally, presenting fifteen groups of eight
iudividutals each and one single individual, = sixteen groups,
but here represented with four groups only, for perspicuity, viz.

two of sixteen individuals each (« a), each group r)-G000ths incli

diameter and each individual 2-GOOOths broad, one of eioht in-

dividuals (h) of the foregoing diameter and bn^adth of individual

respectively, and one single individual (c) 4-GOOOths inch broad.
The four circles {d d d d) are intended to show the position of
some of the other groups, of which the whole ( viz. sixteen) were
respectively developed in separate compartments indicated by
the septal lines (/) extending outwards from the central cell,

which groups, though actually all seen by alteration of tbe focus

of the microscope, could not be delineated altogether, and wi're

too indistinct and confused to admit of anytiling but the arbi-

trary and imaginary arrangement of them given in the figure.

Central cell (e) spherical, .'^-(JOOOths inch in diauu'ter, represent-

ing a central circular area surrounded by a number of smaller
cells.

N.H. In my original Notes, the whole of the groups in this

sporangium, with the exceptiim of tlie single individual (c), are

set down as containing only eight indi\ iduals each ; but as

many of tlie groups subsequently seen in the contents of the
gum-bottle consisted of sixteen or thirty-two individnals, and
these seemed to have come originally from sporangia ef the
sanui kind and in the same way, I liuve delineated two of the

gi'oups {(I a) \\\{\\ sixteen instead of eiL'ht indi\idiials each.

conjecturall\

.
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Fig. 5. Tlie same, a gi-oup of six individuals of the largest size, which
was separated from cue of sixteen individuals, showing the
manner in which the stipes is attached to the central cell, which
here appears also with the central area and its surrounding cells :

a, bilobate form of individual ; b, c, d, showing gradation of the
outer profile of the cell from concave to convex, following the
more or less robust state of the individual, purposely drawn in

this way to point out how different the form of an iudi\ idual

cell of the same Sorosfrum may be under different circumstances,
even in the same species.

Fiff. 6. The same, group of large individuals from which several baby
groups were developed, showing seven individuals still tilled

with gonimic contents {a), two empty collapsed ones (b h), and
five baby groups (c), all of which have (for particular examina-
tion) been more or less separated by pressure from their original

gi-ouped arrangement. Baby groups ^-GOOOtlis inch in diameter,

individuals l|-6000tli inch broad : four groups eliminated in

parent cells respectively, c; and the other consisting of a group
apparently of eight individuals free (that is, with no enveloping
cell), f/.

Fig. 7. The same, the foregoing gi-oup with the large individuals only, viz.

:

—those which still retained their gonimic contents (a) and those
which were collapsed and empty {b b) ; the contents of the former
eliminated to show their rounded, altered forms and more or less

atrophied spines, respectively (c, c, &c.) ; also tAvo more empty
and collapsed individuals, making in all four from which the

baby groups had been eliminated ; lastly, the fragmental remains
of some cells (d) which may or niaj' not have been originally

developed in this group, which thus seems to have belonged to

the sixteen-cell division.

Fig. 8. The same, baby gi'oup to compare with that developed from the
sponingium, fig 1 ; size of baby group 3-6000ths inch in diam.,

individuals H -(5000th inch broad each.

Fig. 9. The same, form and size of assumed sporangium, filled with go-
nimic contents of a deep dark sea-i^reen colour, like that of the

Surastruin-^xow^, 13-GOOOths inch in diameter : a a, gelatinous

capsule about 3-GOOOths inch thick ; b, proper coat of spo-

rangium.

Fig. 10. Omococcus elongatus, n. sp., single cell, 4-()000ths inch in diam.,

filled with gonimic contents including nuclear (I-*) vesicle, show-
ing also the peculiar conical extension of the cell-wall.

Fig. 11. The same, in binary division ; 12, binary division, with subdivi-

sion of conical extension preparatory to quadruple division

;

1-'?, quadruple division ; 14, eight-cell division ; lo, sixteen-cell

division ; 10, cell-division in four tetrahedral groups of four

cells each, sportive form; 17, irn'gnlar sixteen-cell division;

18, eight-cell division, with partial extension of the gonimic
contents into (dl the radii; 19, eight-ctU division, extension of

the gonimic contents throughout in one radius ; 20. eight-cell

division with complete extension of the gonimic contents

throughout each radius. The last four groups, including the

radii, G-o400ths inch in diameter.

M



436 Mr. R. Swlnhoe on two new Sun-birdsfrom China.

LII.

—

Descrijytions of two new SjMcies of Sun-birds from the

Island of Hainan^ South China. By Robert Swinhoe,
F.Z.S.

JEthopyga Christince^ n. sp.

Crown of the head and back of tlie neck deep purplish

black, with beautiful dark metallic-green and coppery reflec-

tions ; sides of the face and neck, and the back, of the same
colour without reflections ; throat and breast rich maroon-

red, the former flanked along the maxillas with a line of dark

roundish feathers shot with steel-blue, green, and purple.

Scapulars rich brownish olive, the same colour tinging the

black of the back, and becoming greener as it broadly edges

the wing-coverts and secondary quills. Feathers of the wing
hair-brown, the primaries only slightly edged with olive.

Rump canary-yellow. Upper tail-coverts, two central tail-

feathers, and outer edge (more or less) of all the rest but the

outer feather glossy metallic dark green ; under part of cen-

tral rectrices and the main portions of all the others black,

the three outer ones being tipped with white increasing in

extent to the outer feather. Tail of twelve graduated feathers,

the two central with elongated tips. Below the maroon breast

crosses a band of olive-green, fading into the dingy yellowish

white of the under parts. Axillaries white, with a primrose

wash ; inner edges to quills creamy white.

Bill blackish brown, paler on the lower mandible. Irides

deep brown. Legs leaden grey, with brownish claws.

Length about 4^ inches ; wing 2 ;
tail 2, including the pro-

tracted tips, which measure y^j ; bill from forehead f , well

curved, and somewhat thick.

I procured this novel and beautiful species in the moun-
tainous region of central Hainan. The above description is

taken from three male specimens. I unfortunately did not

succeed in procuring a female.

Arachnechthra rhizophorcv^ n. sp.

Closely allied to A. flammaxiUaris from the Tennasserim

provinces, from Avhich it differs by having the forehead to the

top of the crown black, with steel reflections of purple, blue,

and green.

Length about 4:\ inches ; wing 2 ;
tail 1fV ;

bill |, bending

downwards from its middle.

'i'his is a very common species throughout Hainan, among
the mountains as well as among the marshes of the coast.
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Observations on the Zoological Characters and Natural Affinities of
^pyornis. By MM. A. Milne-Edwards and A. Gkandidier.

M. A. Graxdidter has made some excavations in marshy ground

at Amboulitsate in Madagascar, and obtained bones of ^pyornis.

These bones are :—1st, a perfect tibia and several fragments of that

bone ; 2nd, a nearly complete femur ; 3rd, two vertebrae ; 4th, a

tolerably well preserved femur and fragments of the same bone

belonging to smaller individuals of yEfnjornis ; and, 5th, a very im-

perfect femur belonging to a still smaller specimen. The authors

notice briefly the peculiarities presented by these bones.

The tibia is enormous, and has its articular extremities singularly

enlarged. Its length is 64 centimetres, the circumference of its

upper extremity 45 centimetres, and that of its inferior 38, the

body of the bone in its most contracted portion being only 15 1 cen-

timetres round. The characters of the bone prove at once that it

belonged to a bii-d of the brevipennate order. It diffei's from the

tibia of Dinornis and Palaptenjx in having no osseous bridge over

the groove of the extensor muscle of the toes, in this respect agree-

ing "with the existing Brevipennes ; but the general proportions of

the bone are quite dift'erent. The tibia is more massive than even

that of Dinornis ele])hantoj)us.

The largest femur found at Amboulitsate seems to agree, in the

dimensions of its articular surface, wdth the tibia just mentioned.

The proportions of this bone are very singular ; its thickness is ex-

traordinary, whilst in length it does not measure one-half more
than its lower extremity. Behind and above the condyles there is

an enormous pit, into which open large orifices for the admission of

air into the interior of the bone. These orifices are absent in

Apteryx and Dinornis.

A fragmentary tarso-raetatarsal bone has been received by the

Museum of Paris from M. Lienard since the publication of the

observations of M. Geoftroy St.-TIilaire. The authors state that

this bone shows a remarkable wndeiiing, combined with a very dis-

tinct flattening, in an antero-posterior direction. The width of the

diaphysis at its narrowest point is 8 centims., whilst in Dinornis

giyanteus the width of this part is only 5^ centims. As the last-

named species attained a height of 3 metres, it was concluded,

from this difference in the tarso-metatarsus, that ^pyornis must
have been at least 360 metres in height. This measurement,

however, is deceptive as a basis for calculating the size of the animal.

At the upper extremity of the tarso-metatarsus arc the two furrows

Avhich indicate the original separation of the three elements of the

metatarsus ; and as these occur only immediately below the articular

extremit)-, the bone must be very nearly complete. Its length

could not have exceeded 3S centims. The investigation of this bone

is considered by the authors to show the alliance of yEpj/ornis to

Dinornix ; and they entirely reject M. Bianconi's opinion that
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^pyornis was a rapacious bird, probably identical with Marco Polo's

roc. The absence of the hind toe seems to set this question at

rest. The probable height of the bird is 2 metres, about equal to

that of a large ostrich ; but, although it can no longer be regarded

as the tallest, it is at present, say the authors, " the stoutest, the

most massive, and the most elephantine'" of known birds,

M. Grandidier's excavations furnished I'emains of several smaller

species of ^^pyornis. One of these (called ^. metJius) would appear

to have been of the size of the cassowary; another {.iE.modestus) about

as large as the great bustard. Thus there was formerly in Mada-
gascar a population of large terrestrial birds, resembling in their

structure the Dinornis, Palapteryx, and Apteryx of ^N^ew Zealand.

—

Comptes Eendus, Oct. 11 1869, pp. 801-805.

Repjt'de Remains and Climaxodus.

To the Editors of the Annals and Magazine of Natural History.

Gentlemen,—In your issue for June last, jou kindly permitted me
to describe a reptilian bone from the Northumberland Coal-measures.

In the short communication referred to I described the bone as a

malar of a Coal- measure Labyrinthodont.

In your October issue Messrs. Hancock and x\tthey, who have

contributed several papers to your pages, expressed their non-
acceptance of the correctness of my interpretation of the bone in

question, and adduced reasons for belie^ang that it is the cranial

shield of Antliracosaurus.

During my examination of the specimen I was not without doubt

respecting its identity ; and had the two sides of the plate of bono

been more nearly symmetrical, and the orbital spaces more perfect

and more nearly opposite to each other, I should have inferred that

it was a median bone. I have now, however, had all doubt as to

the character of the fossil removed, having had the opportunit}' of

inspecting a far more perfect cranial shield of a similar reptile,

which shows that some of the processes have been broken otf that

in my possession, and that, by pressure or otherwise, its form has

to some extent been altered. I therefore take the earliest oppor-

tunity of frankly acknowledging the general correctness of tho

criticisms of the writers alluded to.

Since writing the foregoing, I have seen an article by Messrs.

Hancock and Atthey in the November ' Annals and Magazine of

Natural History ' on GUma.vodns and Janassa, in which the writers

endeavour to prove that the teeih which have been so named be-

long to the same genus. The specimens in my possession and those

in the cabinets of three other palaeontologists do not corroborate

tlie opinions the writers have expressed. I have several specimens of

CUmaxodontes, varying in length from 1 inch to | an inch ; yet they

have an efpial nnniber of ridges, and arc not twisted and bent in the

unsymmetrical manner represented in tlie ideal gronj) of seven by
which tlie article is illustrated. As 1 have not, however, obtained
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any specimens in groups, I shall not venture to express a positive

opinion upon the supposed identity between the two genera. I

desire to offer a few observations upon a reference to two
names I gave to two species of ClhnaxoJus, and to the contents

of a footnote on p. ,'328 of the ' Annals ' for November. In reply

to those paragraphs, I have to state that the specimen of Cli-

maxodus ovatus which was named by me before a large audience in

the Lecture Hall of the Mechanics' Institution, Xewcastle-on-Tyne,
on Sept. 28, 1868, is now in the British Museum, and that a spe-

cimen marked by Messrs. Hancock and Atthey CUma.vodus linr/uce-

fonnis is now on the shelves of the Museum of the Natural-History

Society, Newcastle-on-Tyne. Although there is a general resem-
blance between them, there is sufficient dissimilarity to justify

their being provisionally named as different species. The specimen
I named Clima.rodiis venniformis (Geological Magazine, Aug. 18G9,

p. 381) is less like C. liiujuccformls than is C. ovatus; and how
Messrs. Hancock and Atthey, who have never seen the latter spe-

cimen, can say that it more nearly resembles C. linguceformis than
does C. ovatus, I am at a loss to understand.

The substance of the footnote appended to Messrs. Hancock
and Atthey's paper amounts to this. C. ovatus and C. lingiue-

fonnls were published at the same date, Nov. 1 ; but Mr. Atthey
read his paper on Oct. 9, and there is no satisfactory evidence that

I publicly named C. ovatus at an earlier period. I have to confess

myself a little sui-prised at this statement. It was my opinion,

until I read Messrs. Hancock and Atthey's paper, that scientific

men gave each other credit for speaking the truth in relation to

matters of fact ; and when I stated, in the ' Geological Magazine ' for

Nov. 18()8, that I had publicly named and described C. ovatus on
the 28th of Sept., it occurred to me that that statement was suffi-

cient evidence of its truth. It is not, however, to Messrs. Hancock
and Atthey ; and it may not noiv be to readers of the ' Annals

'

with whom I am not acquainted, and who have seen my truthful-

ness impugned. What do Messrs. Hancock and Atthey consider

evidence, and what to them is publication ? The papers of the
Tyncside Naturalists' Field-Club are generally read to about twenty
Members ; the address I delivered was to an audience of about -400

persons ; and surely Mr. Atthey's unannounced papier, read before a

small number of persons, almost in darkness, in a remote sea-side

inn, was not more prominently brought forward than was my state-

ment delivered eleven days previously to 4<>(l persons in one of the

chief institutions in Newcastle-on-Tyne. with the specimen exhibited,

and with illustrations of the form and chief characteristics of the

tooth sketched on a large blackboard. Messi*s. Hancock and Atthev
say, that were my statement even correct it would be no such publi-

cation of species as to secure priority ; and then, as though thev
desired to convey the idea that it was not " strictly correct," they
say, " \\liere, however, is the record either naming or describing at

this time C. oi'ains'f We have searched for it in vain."

The evidence, in addition to my testimony, might casilv have



440 Miscellaneous.

been obtained, had it been honestly searched for ; in pi'oof of which

I refer to the following gentlemen who were present at the lecture,

all of whom are well known in Newcastle-on-Tyne, and any of

whom will testify to the strict truth of this statement :—T. L.

Gregson, Esq., Sheriff of Newcastle-on-T\Tie, Chairman ; Messrs.

A. Carse and M'Kendrick, Secretaries of the Mechanics' Institute
;

Mr. Geo. Bell, Member of Committee ; Mr. Pace, Chief Collector of

Borough Bates ; Mr. II. Lowry, railway goods' station ; and Mr.

Benson, Central Exchange News' Room,—all of Newcastle-on-Tyne.

Should CUmaxodns and Janassa be eventually classed as one genus,

the order will then stand Janassa bituminosa, J. imhricata, J. ovata,

and J. vermifonnis—J. linr/uceformis being merely a synonym of

J. ovata. Ashamed that, for the first time, I have to refute the

imputation of untruthfulness,

I am.
Yours obediently,

Newcastle-on-Tvne, T. P. Barkas, F.G.S.

Nov. 9, 1869.

'

[It is evident that, as the descriptions of Messrs. Atthey and

Barkas appeared in print on the same day, there can be no question

of priority of publication between them. The question really at issue

is, whether Mr. Barkas's having " publicly named " the species, at a

meeting of such a body as the Newcastle Mechanics' Institute, on the

28th of September 1868, gives him a priority over Mr. Atthey, whose
subsequently published pai^er was read at a meeting of a recognized

scientific society on the 0th of October following. We do not under-

stand Messrs. Atthey and Hancock, in their last paper, to have cast

any doubt iipon Mr. Barkas's veracity ; their statement seems to us

simply to relate to the want of any recorded evidence, for the

guidance of future pahjeontologists, of the species having been satis-

factorily described by Mr. Barkas on the occasion to which he refers.]

On Exobasidium, Woronin. By H. Karstex.

Fusidhmi vaccinii, discovered in 1861 by Fuckel, and described

and figured by him in the ' Botanische Zeitung' (p. 2.51, tab. 10.

fig. 7), was made the siibject of a thorough investigation by Woro-
nin, who published his results, accompanied by good, characteristic

figures, in the ' Bericht der Verhandl. dor naturf. Gesellschaft in

Freiburg ' for 1867, p. 697. AsWoronin found that the gonidin, which

are at first unilocular, but afterwards (as indeed Fuckel figures

them) multilocular, stand in fours (rarely in fives) on the summit

of the clavate ends of myceliuin-thrcads, which, standing in masses

parallel to each other vertically, form a sort of hymenimn, he thought

justly that the fungus should be separated from the genus Fusi-

diam and regarded as the type of a peculiar genus, Exobasidium
;

but he referred it incorrectly to a position among tlie Basidiomyceta^,

on account of its gonidia being placed upon clavate sterigmata. It

seemed to me, at least from the other statements of tlie develop-

mental history, that this arrangement could not be justified upon

this ground alone ; for I had recognized the mother cell of the
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fungal fruit fecundated by copulation in Agaricus campestris and A

.

vaginatus, and at the same time demonstrated that the fruit of the

Basidiomycetae (just like those of the Lichens which contain their

seeds in tubes [Cte/«oyo>imm], to which, according to recent obser-

vations, the Ascomycetae approach, as indeed had been anticipated

by me *) is the product of an act of copulation of two heterogeneous

cells ; and therefore it might justly be required of any one who
was inclined to regard a stage in the development of a fungus, in

opposition to the opinion of its discoverer who occupies a high
scientific position, not as a gonidial, liut as a fruit-furm, that he
should prove that the developmental form in question was the pro-

duct of a process of fecundation, or, at least, that he should en-

deavour to render the evidence of this as little doubtful as possible.

The necessity of this proof was not thought of by Woronin, who
rather considered the basidial form of the gonidiophores sufiicient

to enable him to form a judgment as to the nature of the fungal

organization in question.

As, however, the form of the gonidia is so variable in the Fungi,

and in part simulates the fruit- 'and seed-formation in the Asco-

mycetae and Hymenomycetae, nothing can be ascertained from it as

!-> the position of the species to which it belongs. This conviction

induced me to make a fresh investigation of this fungus, which is

widely diffused in the pine-forests of North Germany upon Vaccinium
Vitis Ida'u, and occurs near Berlin from May to September.

On the mycelium of the fungus growing in the leaf-tissue of the

Vaccinium, I was unable to detect the presence of any copulatory

organs ; but it does not follow that I may not have overlooked them,

and therefore this can be no proof that no act of copulation takes

place upon it. On the other hand, I observed, in the gonidia de-

scribed by Fuckel and Woronin, developmental phenomena which

are by no means in favour of these being the seeds of a Basidiom)'-

cetan, as Woronin asserts when he describes their supports as the

basidia of a Hymenomycetan.
I found that the gonidia, which with very rare exceptions occur

in fours upon the summit of thick cylindrical branch-cells of the

mycelium, and are supported upon short, thick, bristly peduncles,

frequently become cellular, both when they remain upon their sup-

ports and can become further developed, and after being shaken off

or withered. This is effected, in the first place, by the extension

of two nuclear cells contained in them (and already observed by
Woronin) until they touch each other in the middle of their mother

cell, when they form a transverse septum ; then in each of these

two daughter cells two new cells are again produced in the same way,

and extend themselves u,ntil two new transverse septa are again

produced; at the same time the mother cell (the original gonidium),

which was at first bent and somewhat inclined outwards, becomes

slightly increased in size, acquires a more cylindrical form, and erects

itseK, so that all the four cells form a longitudinally divided cylin-

* Gesammelte Beitrage zixr Anatomie und Physiologie der Pflanze, p. 341
;

Diis Geschlechtsleben der Pflanze und die Parthenogenesis, 1860.

Ann. & Mag. N. Hist. Ser. 4. Vol.'w. 32
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drical body as a coutinuation of its bearer. This basidiiforra siip-

porter likewise grows, aud a transverse septum is produced also in

it, which is sometimes followed in the lower part by a second. This

is a behaviour not yet observed iu the true basidia (the seed mother
cells) of the Hymenomyceta?, unless the Tremellacese be excepted ;

but in these, again, the seeds have a totally different position, and
indeed it still remains to be proved that they are truly seeds—that

is to say, that these Tremcllaceae are truly fruits of Hymenomyceta^.
This development of septa in the gonidia is not all, however ;

when they are left to their quiet and undisturbed development, new
pedicles are 23roduccd at the summit of the uppermost daughter

cells of each of these four gonidia ; and in these, again, a daughter

cell is formed, which grows into a cylindrical gonidium, resembling

the original gonidium, but more regularly elongated. These four

gonidia of the second order usually soon apply themselves to each

other again, and lengthen the column formed by their supporter.

From the summit of these secondary gonidia (gonidium mother
cells), similar gonidia then again sj^rout forth, which behave in the

same way, often subsequently, before germination and whUst still

connected with the parent organism, become chambered, but not un-
frequently remain simple, aud in many cases do not lay themselves

together ; so that the chain-like connexion of each series may be
easily recognized. The development is not, however, completed by
the formation of this simple chain upon the original basidium, biit

there is not unfrcquently produced from the inferior gonidia, close

to the primary links of the chain, and either soon after their com-
plete development, or even before it, a second similar generation of

gonidia; so that each of these series of gonidia represents a branched,

and not a simple chain.

If ^^ith this phenomenon, which is just as unprecedented in ihe

seeds of the Hynienomyceta) as it is generally known in the goni-

dial forms, we consider the camcration of the so-called basidia and
the development of the entire plant beneath the epidermis of the

living plant on which it subsists, without the recognition of anj'

mother cell of the hymenium, such as I have demonstrated iu the case

of Canofjonhim, and such as likewise exists, so far as I know, in the

jEcidiaceai, Hymenomyceta}, and Ascomycetae, these developmental

phenomena certainly furnish no proof that this parasite belongs to

the EasidiomycetOD ; but still less do they characterize tliis develop-

mental stage (which has been called E.vobifsidiinn as the fruit and

its gonidia) as the seeds of aHymenomycetan. It cannot, therefore,

be referred to the Easidiomyceta! unconditionally until furtlior in-

vestigations have shown that it (probably as a gonidial form) really

beloTigs to a Easidiomycetan. The same doubt, Avith regard to the

signification of tlu^ known organs of reproduction, which I liave

here raised in the case of Exohaaidiinn, applies also to Tajihrtua, F.

Tul. {E.voriscas, Fuckel), which has, c(>rtainly with justice, been de-

scribed by Woronin as a developmental stage analogous to K.robctsi-

dlinu. ]k)th are to bo regarded for the jiresent as gonidial stages,

and ])hiccd among the Coniomycctae.— CoDwinnlcated hij the Aidlior.
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Polypterus Lapradci, sp. n., and Polj'ptenis sencgalus.

By ¥. SXEINDACHNER.

The author has discovered that in the two species of Ganoid fishes

above meutioiied external branchiae occur when they are young;.

In his new species, P. Lapradei, the branchia) persist in indivi-

duals 19 inches long-. They consist of a long, tiattened band, with

fringed edges, very like the external branchiaj of the axolotls

;

there is a single one on each side behind the operculum, and it does

not pass the posterior margin of the pectoral fin. In P. senec/cdus

this transitory organ disappears sooner, and is no longer to be found

in specimens measuring ^g-4 inches in length. That these are

respiratory organs has been proved by the anatomical investigations

of Prof. Hyrtl.—Note by M. A. Dumeril, Comptes liendus, Oct. 18,

1869, p. 898.

Large 'Frees in Australia.

On this subject the government director of the Botanic Garden at

Melbourne furnishes some interesting details, as follows :—" The
marvellous height of some of the Australian (and especially the

Victorian) trees has become the subject of closer investigation since

of late (particularly through the miners' tracks) easier access has
been afforded to the back gullies of our mountain-system. Some
astounding data, supported by actual measurements, are now on
record. The highest tree previously known was a Karri Eucalyptus
{Eucalyptus colossea), measured by Mr. Pemberton Walcott, in one
of the delightful glens of the Warren River, in Western Australia,

where it rises to approximately 400 feet high. Into the hollow
trunk of this Karri, three riders, with an additional pack-horse, could

enter and turn in it without dismounting. At the desire of the

writer of those pages (Dr. Midler), Mr. D. Bogle measured a fallen

tree of Eucahjptus ami/(/dallnn, in the deep recesses of Daudenong
(Victoria), and obtained for it the length of 420 feet, with propor-
tionate width ; while Mr. G. Klein took the measurement of a Eu-
calyptus on the Black Spur, ten miles distant from Healesville, 480
feet high It is not at all likely that, in these isolated inquiries,

chance has led to the really highest trees, which the most secluded

and the least accessible spots may still conceal. It seems, however,
almost beyond dispute that the trees of Australia rival in length,

though evidently not in thickness, even the renowned forest giants

of California, Sequoia Welliiu/tonia, the highest of which, as far as

the writer is aware, risis, in their favourite haunts at the Si(rra

Nevada, to about 450 feet .... Thus to Victorian trees the palm
must be conceded for elevation."

—

Mossman's Origin of the Seiisons,

p. 307.
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Cuttlefish of the Red Sea, 358.
Cybdelis, new species of, 175.
Cyclothurus didactylus, on the myo-

logy of, 244.
Cydippe densa, on a parasite of, 29.
Cypris, on the development of, 291.
Cystosiphon, on tlie structure and

reproduction of, 219.
Darwin, C, on the fertilization of

Orchids, 141.

Dawson, Rev. J., on Calamites, 272.
Daxata, new species of, 200.
Diatomacea?, on the spectroscopic

examination of the, 218.

Dichograpaus, new species of, 232.
Didyniograpsus, new species of, 240.
Diplograpsus, new species of, 234.
Diplommatina, on the anatomy and

affinities of, 77.

Doricha, new species of, 112.
Duncan, Dr. P. M., on Paljecoryne,

287. -^
'

Dyslobus, new species of, 380.
Edentata, on the muscular anatomy

of the, 51.

Edwardsia, new species of, 162.
Egerton, Sir P., on two new species

of Gyrod us, 140.
Elater, new species of, 378.
Eopsaltria, new species of, 108.
Epeira, new species of, 398,
Epicalia, new species of, 178.
Eresia, new species of, 170.
Escobar, J., on the poison from Ph\ 1-

lobates melanorhinus, 135.
Eucalyptus, on some gigantic speci-
mens of, 443.

^

Eimica, new species of, 172.
Eusclerides, description of the new

genus, 360.
Evibacus, description of the new o-e-

nus, 228.

Exelissa, iiew species of, 417.
Exobasidium, observations on, 440.
Eauna and flora of the extreme north,

on the, 81.
'

Ferns of Mexico, on the geographical
distribution of the, 75.

Fishes, on the regeneration of the
fins of, 294 ; on certain nondescript
bones in the skull of osseous, 397,

Foraminifera, on the nomenclatiue
of the, 386,

FossiLs, discovery of new and rare
in the marl-slate of Midderidge,'

Fournier, E., on the geographical
disti-ibution of the ferns of Mexico
75.

'

Fungi, on fossil, from the black shale
of the Northumberland Coal-field,

'

Gallinula, new species of, 110.
Gallus domesticus, on the structure
and development of the skull of
67,

'

Galton, Mr. J. C, on the myology of
Cyclothurus didactylus, 244.

""'

Gasteropoda, on the systems of capil-
lary vessels in the, 305.

Geodia, new species of, 4.
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Gordius, on the anatomy of, 301.

Gould, J., on new species of Austra-
lian birds, 108 ; on a new King-
fisher from the Gaboon, 271.

Gnu, on the development and change
in the form of the horn of the, 291.

Graminefe, on the structure of the

flowers of the, 134.

Grand'Eury, M., on the Calamites

and Asterophyllites, 124.

Grandidier, A., on the zoological

characters and natural affinities of

^pyornis, 437.

Graptolites, new species of, 231, 239.

Gray, Dr. J. E., on Sea-bears, 264
;

on the development and change in

form of the horn of the Gnu, 291

;

on the White-toothed American
Beaver, 293 ; on the habits of the

Medusae, 295 ; on the Phocidae and
the changes in the form of their

lower jaw during growth, 342 ; on
the Cuttlefish of the Red Sea, 358

;

on a naked Shrew, 360 ; on Spog-
godes conglomeratus and a new
genus of fieshy Alcyouoids, 360.

Grayella, description of the new
genus, 189.

Grenacher, H., on the anatomy of

the genus Gordius, 361.

Gulliver, G., on certain nondescript

bones in the skull of osseous fishes,

397.

Gyrodus, new species of, 140.

Hancock, A., on a new Labyrintho-
dont Amphibian from the North-
umberland Coal-field, 182, 270;
on fossil Fungi from the black

Shale of the Northumberland
Coal-field, 221 ; on the generic

identity of Climaxodus and Ja-

nassa, 322.

Haughton, Rev. S., on some elemen-

tary principles in animal mecha-
nics, 282.

Hedgehog, on the bloodvessel system

of the retina of the, 132.

Heer, Prof O., on the latest disco-

veries in the extreme north, 81.

Heller, Prof, on the marine forms of

Crustacea which inhabit the fresh

waters of South(!rn Europe, 21 1.

Iletcrodores, new species of, .317.

Iliruiido, new species of, .329.

Iloltenia, description of the new ge-

nus, 120, 284.

Howse, R., on the discovery of new

and rare fossils in the Marl-slate
of Midderidge, 368.

Hulke, J. W., on the bloodvessel sys-

tem of the retina of the Hedge-
hog, 132.

Hymenoptera, new, 295.

Hyponome Sarsi, note on, 159.

Idiogenes, description of the new
genus, 49.

Insects, mechanical reproduction of
the flight of, 216.

Ithomia, new species of, 163.

Janassa and CUmaxodus, on the ge-
neric identity of, 322.

Jeffreys, J. G., on some British fresh-

water shells, 341.

Jenkins, H. M., on Palajcoryue, 287.

Jones, Prof T. R., on the nomencla-
ture of the Eoraminifera, 386.

Jullien,J., on the reproduction of the
species by the tadpoles of Lisso-

triton punctatus, 76.

Karsten, H., on Exobasidium, 440.

Kirkby, J. W., on the nomenclatui'e

of the Eoraminifera, 386.

Krabbe, Dr. IL, on the CestoidWorms
of the Bustard, 47.

Labrus niixtus, occurrence of, at

Eastbourne, 293.

Lamiida?, descriptions of new, 203.

Lankester, E. R., on the existence of

distinct larval and sexual forms in

the gemmiparous Oligochsetous

worms, 102.

Lecidea, new British species of, 201.

Leconte, Dr. J. L., on Coleoptera
collected in Vancouver's Island,

369.

Lee, II., on the occurrence of Beania
mirabilis at Shauklin, 357.

Leighton, Rev.W. A., on the Lichens
of Cader Idris, 198.

Leptura, new species of, 384.

Lepus, new species of, 3.30.

Leydig, F., on the Cicciliie, 1.38.

Lichens of Cader Idris, on the, 198.

Linniaia involuta, on the animal of,

46.

Limonius, new species of, 378.

Ijissotriton punctatus, on the repro-

duction of the species by the tad-

poles of, 76.

Lovt^n, S., on Hyponome Sarsi, a re-

cent ('vstidean, 159 ; on Spataugus
Raschi, 220.

Macalister, Prof. A., on the myology
of Bradypus tridactylus, 51

.
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M'Coy, Prof. F., on a new Volute,
34,' 140.

Macdonald, Dr. J. D., on the anatomy
of Diplonimatina and its affinity

with ('Vclophorus and Pupina, 77.

M'Intosh," Dr. W. C, on the Develop-
ment of Phyllodoce maculata, 104.

M'Lachlan, R., on the <:eniis Chau-
liodes and its allies, 3').

Marey, M., on the mechanical repro-

duction of the flight of insects, 216.

Marion, A. F., on an hermaphrodite
Nemertean from the Mediterra-
nean, 136.

Medusae, on the habits of the, 295.

Meehan, T., on the leaves of Coni-
fene, 213.

Melipona, new species of, 295.

Mellissius, description of the new ge-
nus, 313.

Microxvlobius, monograph of the ge-
nus, 402.

Milne-Edwards, A., on the ancient
fauna of the Mascarene Islands,

129; on the zoological characters

and natural affinities of ^Epyornis,
437.

Mispila, new species of, 206.

Mcechotj^a, new species of, 207.

Mollusca, terrestrial, of San Lucia,
on the, 356.

Moquin-Tandon, G., on a new her-

maphrodite Chsetopod Armelid, 73.

More, A. G., on the animal of Lini-

n.iea involuta, 46.

Murray, A., on some points in the
history and relations of the wasp
and Rhipiphorus, 347.

Nais, on the structure of, 102.

Necydalis, new species of, 383.

Nereis, new species of, 73.

Nesiotes, new species of, 413.

Neuromus, new species of, 41.

Newton, Prof. A., on the origin of

the name " Penguin," 133.

Nicholson, Dr. H. A., on new species

of Graptolites, 231.

Norops am-atus, observations on, 274.

Notodelphjddse, on the structure and
development of the, 137.

Notulfe Lichenologicaj, 198.

Nyctopais, new species of, 209.

Ocl^Tierus, new species of, 295.

Olyras, new species of, 163.

Orchids, on the fertilization of, 141.

O'Shaughnessy, A. W. E., on Norops
auratus, 274.

Otariadae, notes on the, 264.

Pachymatisma .lohnstonia, on the
structure and development of, 8.

Palsecoryne, on the genus, 287.

Panceri, Prof. P., on an Alciopid, a
parasite of Cydippe densa, 29.

Paphia, new species of, 179.

Parker, W. K., on the structure and
development of the skull of the
common fowl, 67 ; on the nomen-
clature of the Foraminifera, 386.

Pascoe, F. P., on new species of La-
miidfe, 203.

Patrobus, new species of, 374.

Pelobates fuscus,on the development
of, 364.

Penguin, on the origin of the name,
133.

Pentarthrum, new species of, 410.

Perisama, new species of, 175.

Peters, Prof. W., on Anolis auratus,

273.

Philipeaux, J. M., on the regenera-
tion of the fins of fishes, 294.

Phocidoe, notes on the, and the
changes in.the form of their lower
jaw dm-ing growth, 342.

Pholcus phalangioides, on the repro-
duction of, 296.

Phyllobates melanorhinus, on the
poison from, 135.

PhyUodoce maculata, on the early
stages in the development of, 104.

Phylloscopus, new species of, 329.

Planorbis dilatatus, occun-ence of,

in Britain, 341.

Platynus, new species of, 373.

Polotebnow, Dr. A., on the origin

and increase of Bacteria, 294.

Polypterus Lapradei and P. senega-
lus, observations on, 44^3.

Protococcus, on a new form of, 431.
Ptilotis, new species of, 109.

Puis, J. C, on two new species of
Hymenoptera, 295.

Rhipiphorus paradoxus, on the para-
sitism of, 347, 393.

Rhizocriniia lofotensis, description of,

11.3.

Rh}i:iphora, new species of, 207.

Rondani, Prof. C, on the larva of
Tischeria complanella and its pa-
rasite, 359.

Roper, F. C. S., on the occurrence of
Beania mii-abilis and Labrus raix-

tus at Eastbourne, 293.

Royal Society, proceedings of the, 67,

132, 282.
'

Roze, E., on two new generic types
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of the Saprolegnise and Perouo-
sporene, 219.

Ruticilla, new species of, .320.

Salvin, O., on new species of Butter-
flies from tropical America, 1G3.

Saprinus, new species of, 811.

Savory, W. S., on tlie sti-ucture of the
red blood-corpuscle of the ovipa-
rous Vertebrata, 69.

Sciobius, new species of, 416.

Sea, on the depths of the, 112.

Shells, on some British freshwater,
341.

Shi-ew, note on a naked, 360.

Sittella, new species of, 110.

Smith, F., on the parasitism of Rhi-
piphorus paradoxus, 393.

Smith, H. L., on the spectroscopic

examination of the Diatomacete,
218.

Smith, S. I., on a new genus and two
new species of ScyUaridse, and a
new species of ^tlira, 228.

Sorastrum spinulosum, on the deve-
lopment of, 420.

Spatangus Raschi, description of,

220.

Spoggodes, new species of, 361.

Sponges, on the subspherous, 1
;

new, 189.

Spongilla, on the reproductive ele-

ments of, 19.

Steindachner, F., on Polypterus La-
pradei and P. senegalus, 443.

Swinhoe, R., on two new species of

Sun-birds from South Chma, 430.

Symphyletes, new species of, 207.

Tate, R., on the terrestrial MoUusca
of San Lucia, 356 ; contributions

to Jurassic palaeontology by, 417.

Tethya, new species of, 3, 7.

Tetropium, new species of, 382.

Thomson, Prof. W., on the depths of

the sea, 112; on a new genus of

Vitreous Sponges, 284.

Thyca, new species of, 242.

Thysia, new species of, 208.

Tineophaga, description of the new
genus, 359.

Tischeria complanella and its para-
site, on, 359.

Tomicus, new species of, 321.

Trachyphlojosoma, description ofthe
new genus, 414.

Tribalus, new species of, 310.

Trigonograpsus, description of the

new genus, 231.

Trochammina pusilla, on the Per-
mian, and its allies, 386.

Urycordylus, new species of, 182.

Ven-ill, A. E., on a new genus of

Jellyfish and two new Actiuians,

160; on some new Phyllopod
Crustacea, 331.

Vespa, on the relations of Rhipi-
phorus to, 347, 393.

Voluta, new species of, 34, 140.

Voluta Thatcheri, on the spire of,

140.

Wedl, Prof., on the systems of ca-

pillary vessels in the Gasteropods,
365.

*

WoUaston, T. V., on the Coleoptera
of St. Helena, 297, 401.

Worms, on the existence of distinct

larval and sexual forms in the
gemmiparous Oligochaetous, 102.

Zacotus, description of the new ge-
nus, 373.
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