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PREFACE.
. - . :
THE following pages are dedicated to the
service of those Admirers of Fossils who have not

yet entered into a strict examination of the dis-
tinctive characters of these interesting substances.

An attempt is made, in this slight but compre-
" hensive sketch, to show the difference of forms and
structare in the numerous organised beings with
which the earth was peopled before the creation of
man;.t6 mark: the several circumstances in which
they agreed with, or differed from, the inhabitants
of the present world ; and to point out, from the
strata in which they exist, the order in which they
probably were formed. The limits of this pub-
lication, will not always allow a full statement of
those minute distinctions which are the objects of
research of the mare advanced enquirer; but suffi-
cient, it is hoped, will be introduced to enable the
student to detect the more decided and more im-
portant characters of these substances, and to place
them under their appropriate genera.

It may, it is hoped, thus become a useful vade-
mecum for the intelligent traveller who may not yet
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have attended to these enquiries. At present, dis-
appointment frequentfy-ocenrs, from the too limited
accounts of the fossil remains which offer themselves -
for examination in different parts of the world: the
oliserver is perhaps satisfied, for instance, with
stuting that the rockes were found to conthint the re=
maing of shells, and that these: rémuins were chiefly
of bivalves or off wnivalves, when, by a lutle farther
investigation of even the fragments of these fossils,
". aidgd. by reference teo' a: mianaul of this: kind, their
gmemnwgh have been dscertifined, and- sach: marks-
noted, a¥,. Ity subseeuient eommparisont with thesnvere
eortypot and elaborate: labours' of Lamarek, Sowerby,
&c., would admit of theiv species Being ascértained;
and' of important information being yieMed on-
points: which,- at: present, ave the suBjects- of con-
troversyi. ' o

. *Fhe: stadent;, alneady dehghwd with the' confem-
phﬁon of s\m'oundmg credtion, will be liereby led

into another ﬂeld of observation, where he will per-
ceive decided traces of the vast changes which this
planet has sustained'; and will see the remains of
thesd beitgs with whicl it was: inhabited: previous
to the creation of man. Circamstances will' be ob-
served, apparently contradictory to the Mosaic ac-
cousit, but which, it is présumed, serve to- establish -
it as tHe revealed history of creation.
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PREFACE. . vii

The discordance appears to be removed by the
assumption of indefinite periods for the six days of
creation: an interpretation adopted by many learned
and pious men, and which derives confirmation from
innumerable circumstances agreeing with the import-
ant fact of - certain fossils-being found to be peculiar
* to particular strata; and especially from the remains
of widely differing races of animals being found in
such situations as evince that their creation must
have taken place at ¥ery distant periods.

. For the several imperfections in this work, which
may hawe escaped the author’s attemtion, he craves
indulgence; hoping that they will not be fonmd of
such importance as to reader, the wish toe presump-
- ‘tuous of having it considered as a humble subsidiary
to. that scientific and most valuably conrprehensive
work,  Outlines of the Geology of England and
Wales,” by the Rey. W. D. CoNyBEARE and
W. Pmivuies. :

LONDON,

July 1822,



ERRATA.

Page 8, line 5, for ¢ combnmble" read * incombustible,”
11, s,ﬁr“dupooed'md“mnpd* .
57, 36, for ¢ pappillosum” read ¢ yq)moonm »
64, five lines from the bottom, for “ resepores” read  retepores.”
71, last line, for ¢ formation® read ¢ formations.”
77, line 25, for concluding sentemce, read “ tortuous vallies which
" beld the polypes, and thus separated them.”
79, 14, for Ex;:hmnt”rnd “ Explaparia.”
101, 5, dele
147, last line, ingert ¢ ," gfter “ smooth.”
170, Ene 13, dele % considerable.”
297, six lines from the bottom, for ¢ similiarity” resd ¢ similarity.”
302, line 14, for  and” read “ or.”
302,  16,dele “in -
303, 98, for % as” read 4 than.” ,

The reader is requested to observe also, that the figure intended to illustrate
Alveolites incrustans, page 66, and for which s reference is given
to Pl II, fig. 5, will be found at Pl X, fig. 11; and that it
having been thought necessary to give an Ulustrative figure of
Tubipora anastomesans, page 71, it is introduced Pl IX, fig. 10.




OUTLINES .
OF

ORYCTOLOGY.., =

Ll e e e

O’RYCTOLOGY is the science which enquires into the
pature, origin, and formation of those bodies ‘which
possess the figares, markings, or structure of vegetables
or animals, whilst their substance evinces their having
been preserved through many ages, by certain ‘chahges
effected in subaqueous or subterranean situatichs®.

The substances of which thege bodies are formed
bemg generally of a mineral nature, ‘the term FPOSSIL$
is applied to them, as decla.ra'tory of thefx having béen
dug from subterranean Situatioris. They have also been
termed adventitious, extraneous, or secondary fossﬂs,
to distinguish them from those fossils or original mine-
ral substances which are found in their native state
and situations. But as the term fossil, alone, declares
these bodies,- bedring the‘ obvious and tharacteristic |
marks of vegetable or animal organization, to have been

* The term Ofyctology is liable to the objection of not being sufficiently
confined, it inclnding, in fact, every substance dug out of the earth; the
term Fossil; also, is exposed.to the same objection: in excuse for thefr
employment, jt mus¢ be observad, ﬂntwtlm language was formed, and: these
terms were adopted ‘and had recelyed the  stamp of, anthority from nsage,
whilst' ntter lgnorance premled respectmg the nature of the substances to
which they were applied. * Either, then, fhie ‘best of these tqrms must be
admitted, a mew vocabulary he: formed, dr perp&n‘il penplmds I;e had
recourse to: theifirst has lneu,pntned. Qo

B
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obtained from the mineral kingdom, the employment of
any of these epithets appears to be nnnecessary.

By whatever mode organic vemaiws, in subterranean
or subaqueous situations, may be preserved from reso-
lution of their substance for a considerable time, it is
ebvious that they must be liable to be impregnated
with whatever matters may be held in solution in the
fluids with which they may be thus imbued. ¥From this
source mineral matters may be deposited, by infromis-
ston, into the original interstices and cavities of the
organic body; or may, by substitution, fill the spaces
which have been produced by the partial removal
of the original organic substance; or lastly, may, by
impregnation and consolidation of the chemically al-
tered organic matter itself, produce the several sarthy
or metallic fossils. ‘

The earthy substances which enter into the composi-
tion of fossils, or, as in these cases they may be termed
Petrifactions, are chiefly of the calcareous, silicepus, and
argillaceous kinds, in different states, and in various
. mixtares. The most common of the calcareous genus
are the several species and varieties of carbonates;
limestone, marble, stinkstone, chalk, spar, oolite, &c.
Fluate of lime sometimes .occurs as the matrix, and,
very rarely, it forms the substance of fossils. Su];phate
of lime, though sometimes found orystalhzad in their
cavities, has not been mentioned as forming the sub-
stance of fossils. Sulphate of barytes, or baroselenite,
is said sometimes to form the substance of fossils, but
the instances are very rare. Silex enters, in different
combinations, into the composition of fossils: quarts,
chert, agate, calcedony, jasper, flint, pitchstone, and
semiopal, have all been found forming their substance
or constituting the masses in which they have been
confained. Alumine frequently also -enters into the
composition of fossils, as well-as of their .containing
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mafvices; clay frequantly fills their cavities, abd forms
the heds in which they ars found. Bituminous shale,

slate, and argillaceous iron stone, often contain fossile.
Fullers™-earth has sometimes, though rarely, boen found
te contain some pasticelar fossils. The muclei of fow-
sil shells have been formed of hormblende, and both
vegetable and animal fossils have been found in sub-
stances designated as basalt, wacké, and trap.

The metals whick mest commonly coatribute to the
formation of fossils ave iren and copper, rarely lead or
zinc, and still more rarely silver; they generally exist
in the form of carbemates or of sulpburets. The car-
bonates as well as the sulphurets of iron are chiefly
found in vegetable remains. Ligneous fossils of this
species present.a very curious fact: although the tex-
ture of the wood appears to be nearly unaltered, its
substance has been so intersected Ry the crystallizations,
that on decomposition it is resolved into an impalpable
effiorescence. The specimens of wood which have
been mineralized by copper sometime
siderable degree of beauty, from the b
the malachite which enters into their ¢
sulphuret of lead, galena, has heen
wood; and blende, the- sulphuret of
found, with quartz erystals, investing f
ver is said to existin a fossil som
the ears of corn, found in the mines
in Hesse.

"Casts or nuclet of organic remains are formed by
- different mineral substances filling their cavities, and
thus taking the impressions of their internal forms and
markings. Impressions of the external surface are
formed by investment by the surrounding matrix and
by its subsequent induration. After this is accom-
plished, and the original substance removed, a cavity
or mould is left in the matrix corresponding in its figure
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and markings with the removed substance. Any mise-
ral matter being introduced into this mould, acquires,
as it hardens, a renewal or redinfegration of the ex-
ternal form of the original substance. This cast is
sometimes hollow, having been formed by crystallisa-
tions which have only invested the .imner surface, but
kave not been sufficient to fill the cavity.

The casts or nuclei of shells, fruits, reeds, &c. re-
quire to be examined to ascertain whether the substance
of the fossil is similar or not to that of the matrix in
which it is found. If it is similar, the cast may be con-
sidered as having been simultaneous in its formation
with the bed in which it exists: if not, its substance
may have been yielded by percolation and subsequent
crystallization in the mould ; or it may have been formed
in some former bed, on the breaking up of which it may
have been deposited among the materials of the suc-
ceeding rock in whxch it is now found.

Vegetable or animnal substances deprived of life, and
exposed to the actiori of tho air, in combination with
moisture, are rapidly decomposed ; the. softer and more
volatile of their constituent principles are dispersed un-
der new forms, and their more solid parts, such as wood
and bone, are sometimes left cohering and displaying
the form of the original skeleton. When in this state,
deprived of those principles which conduce to che-
mical changes, these substances become capable of
‘continuing unaltered in their forms, in different si-
taations, for comparatively very long periods. But
either vegetable or animal substances, when placed,
" under the influence of moisture, in situations excluding
the access of atmospheric air, undergo certain pecu-
liar chemical changes.




Vegetable Fossils.

WHEN vegetable matter is accumulated in so large a
quantity that the compactness of the mass may in a
great degree exclude the atmospheric air from the in-
ternal parts of the mass, a considerable and peculiar
change is effected: the vegetable matter soon loses
its green and acquires a brownish colour; its flavour
and odour are changed, and heat is produced, terminat-
ing, unless air is freely admitted, in combustion. The
vegetable matter, thus changed into Hay, acquires,
among its other new properties, that of powerfully
resisting any further change upon exposure to . the
atmosphere.

But should vegetable matter be thus accumulated
in a situation in which moisture has almost constant
access to it, a very different result ensues. Another
process takes place, by which the vegetable matter, as
the process goes on, loses its original forms, and be-
comes a soft magma, of a dark colour and peculiar
appearance; no traces of it38 former mode of existence
being discoverable, except in the accidental presence
of such vegetable matter as shall not have undergone
a camplete conversion. When dried, it forms a readily
combustible substance, of a reddish-brown colour,
readily absorbing and tenaciously retaining water, and
yielding, whilst burning, a strong bituminous odour.
This is the substance termed peaf, immense accumu-
lations of which are formed in various parts, favour-
able to the collection of water and, the growth of the
sphagnum palustre, a plant, by the conversion of which
the supply of this substance is chiefly supported. In
the peat-bogs or mosses, as the natural magazines of
this substance are called, trunks of trees are often
found imbedded, and partaking of the nature of the
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surrounding bituminous mass. This change is effected
in different degrees: the deeper in the mass, and conse-
quently the longer exposed to the process of bitumini-
sation, the more perfect is the cenversien. Seme
pieces are foamd to have nearly lost their ligneous ap
pearsnce, their respective lines amd markimgs havisg
been molen down in differeat degzees during their bi-
tuminizution ; whilst others, in which the nature of the
nbatanooudsomﬁrdyaltemd,mfomd:hﬂh
retain almost all their characteristic markings. This
substance has long been known by the desigmation of
bituminous wood.
. Wood of a very different character, called Mass Fir,
is also frequently found in the peat mosses or bogs
It much resembles, in its colour and general external
appearance, ordinary decayed fir-wood ; but on exami-
nation it appears that the fibre of the woed is stromgly
imbued with resin, and that all its imterstices are filled
with resinous matter. It is so highly inflammable, as
to be employed, by the poor of the districts im which
it is found, not only as fuel, but as torches. :

As the real pature of this substance is not perhaps
known, it would be very desirable that further enquiries
mright be made respecting it; it might then be deter
mined whether the opimion which is here offered be
correct or not. From its retaining the colour and
- appearance of decayed wood, it is conjectured to be

wood which, by exposure to the atmosphete, had sus-
tained the abstraction of all its constituent parts, ex-
cept the resin and ligneous fibre impregnated thexewith ;
and from its having been thms rendered almost an
entirely resinous mass, it has noet beer affected by
the bituminizating process.

Subterranean collections of bituminized wood and
other vegetable matter are found at verious depthe
in different parts of the world. The substance thus
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fonid Is genersdly & compact, lijht, glossy, combusti-
bis substance’; of d dark browa colour, anld frequently
dimost black; splitting longitadinally inte «plaﬁes ‘of
valrious thicknésses, breaking transversely with an -
perfeot condhoidal fracture, with a shining ‘resinous
lustre, and sometimes yielding the appearance of the
markings of weod. This is the suturbrand of Iceland,
the Bovey coal of this ca\mtry and the common brown
ovail .of Thomson.

. “The fossil wood, now described, may be said to pase
into'jd, ‘which is found, especially in the neighbeur-
hooed of Whithy, in Yerkshire, in a state very nearly
approximating to that of bowey ceal. It exists in
plates, generally from half an inch to abeut an inch ia
thickness, between which a film of carbomate of lime,
with pytites, is disposed: excepting that it amore frow
quently shows marks of ligneous texture, its charaoters
may be said to be those of jet; its colour, velvet black ;
internal lustré, shining, fesinous ; fracture perfect,
large, conchoidal; fragments, sharp edged, soft, ra-
ther brittle ; easily frangihle ; very light. Jet is found
in other situations, in a different form ; resembling, in
its shape, and the markings of its surface, parts of the
branches or trunks of ¢rees, but rarely possessing, in-
ternally, any marks of vegetable origin; a cireumstance
easily accounted fer, if its previous softening be ad-

Cannetl Coal, of which some of the finest specimens
are found in Lancashire, differs from jet chiefly, per-
baps, in its helding a greater portion of earth in imti-
mste mixture with it. It never manifests internally any
tzaces of vegetable structure, but sometimes bears on its
surface evident marks of impressions formed on it
whilst in a soft state.

Common Coal is composed of & similar bituminous
matter, divided by films of calcareous spar mingled
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with pyrites, intersecting each other nearly at right
angles: its fracture is thus rendered small grained, and
uneven, and its fragments mostly cubical or trapezoidal.
By this division and enclosure of the inflammable bi-
tuminous matter in combustible septa, the accension
and combustion of this substance are rendered more
slow, and better adapted to the purposes for which it is
destined. Traces of vegetable structure are very rarely
discoverable in coal, except in the impressions of
cactuses and of various dorsiferous and succulent plants.

Impartiality here requires that the opinion of Pro-
fessor Jameson on this subject should be noticed. The
Professor, speaking of the coal found in the neighbour-
hood of Edinburgh, says, ¢ the coal, which is black
coal, occurs in beds, seldom more than a few inches in
thickness, and is generally contained in the bituminous
shale or slate clay, rarely in the sandstone. By the
gradually increasing mixture of clayey matter, it passes
into bituminous shale. The accompanying bituminous
shale and slate clay contain-impressions of ferns, a
fact which has been adduced in support of the opinion
which maintains the vegetable origin of black coal.
We are inclined to call in question the supposed vege-
table origin of this kind of coal, and are rather dis-
posed to consider it as an original chemical formation ;
and that the occurrence of vegetable impressions in the
adjacent rocks no,more proves its vegetable origin, than
the existence of fossil quadrupeds in the gypsum of
Paris proves that rock to have been formed from the
debris of animals of the class mammalia *.”

To these opinions it appears to be sufficient to 0p-
pose the following deductions of Dr. Macculloch, from
his experiments on certain products obtained from the

Geomuc;l Ducnptum of the Neighbourhood of Edmburgh.-!din-
burgh Jeurnal, vol, i, p. 354.
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‘distillation of wood, &c. The Doector considers him-
self as authorised to state, that, “ Examining the al-
teration produced by water on common turf, or sub-
merged wood, we have all the evidence of demonstra-
tion that its action is sufficient to convert them imto
substances capable of yielding bitumen on distillation.
That the same action having operated through a longer
period has produced the change in the brown coal of
Bovey is rendered extremely probable by the geognostic
relations of that coal. From this to the harder lignites,
sutarbrand and jet, the tramsition is so gradual, that
there seems no reason to limit the power of water to
produce the effect of bituminization in all these varieties;
nor is there aught in this change so dissonant from
other chemical actions, as to make us hesitate in adopt-
ing this cause.” Satisfied that jet, the bituminous lig-
nite which approaches the nearest to coal in its chemi-
cal characters, is the result of the action of water on
‘wegetable matter, Dr. Macculloch was induced to try
if this substance could, by heat under pressare, be con-
wverted into coal : the result of his experiment was, that
the produce exhibited the true characters of coal, hav-
ing not merely the colour and inflammability, but the
fracture of coal and its odour on burning *#. These ex-
periments and observations, taken with those of -Mr.
Hatchett, appear to be sufficient to set the question, as
to the vegetable origin of coal, at rest.

The vegetable origin of naphtha, petroleum, and
asphaltum, is not yet positively ascertained. Amsber,
from its being found generally in beds of fossil woed ;
the blue clay resin found at Highgate and at Sheppey
among the pyritified wood; and the refinasphaltum of
Mr. Hatchett, discovered among the Bovey coal, may
either owe their origin to the changes effected in vege-

* Transactjons of the Geélo‘ical Society, vol. I, p. 2.
[+
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table matter during its subterraneous depositiom, br
may be vegetable resina, the original product of the
twoes which they accompany, aand which, from -their
resinous nature, may hawe resisted the bituminisating
Process.

. 'The argillaceous ironstone nedules which acoompany
‘coal, contain, with the remains of many ether unknown
vegetables, parts of various cryptogamous plamts, the
neceat analogues of a very few of which have been said
to be found in seme of the tropical regioms. On
these nodules being broken, the preserved remains sre
generally discovered on each of the broken sides ef the
nodule; net, as might be expected, displaying different
sides of the vegetable, but the same side of the leaf,
for instence, on each broken surface; im one, in glio—
in the ether, in basso relievo. The explanation of this
cnrious cireumstance, which long puzzled the orycto-
fogists, is found in the vegetable matter, during its
passing through the bituminous change, baving beceme
softened, and having filled its ewn mould with its
melted and seffened substance; thc nodule, en being
broken, showing on one side the swrface of the adbe-
semt bituminous cast, o.nﬂ. on the other, the cotrespoad-
ing mould.

In the agillaceous aud bitwminous slate forming the
floars amd roefs of coal mimes are vast collections of
the black bituminized remains of graminn, junci, cryp-
togami, and of numerous other plants, agreeing in their
genexal characters with those of succulent plants, but
differing from the receat ones knowm in Europe by their
vaat magnitude, and by the richness aftheomamental
markings which appear on their trunks.

Descxiption cannet succeed in an attempt to give an
jdea of the beauty and varieties of the figures which are
displayed on the surface of many of those fossils, and
which have been sappesed to owe their markings to the
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bark of different trees of supposed antediluvian existence.
Same are ernamented by regularly dispesed straight
plain ribs, disposed lawgitudinally or transversely over
their whole suzface ; some by the decussation of nearly
straight lines ebliquely disposed; and mmny, by the
alternate contact and receding of gently waving lines,
forming areas reguwlarly, but most singulardy varying
in. their forms, and baving in their centres tubexcles
and depressions from which spines, or sets, have
in: all probability proceeded. In others, lines ob-
liquely disposed intersect each other at angles, va-
rying in their acuteness in different specimens, in, it
would seem, an almost endless variety; forming sur-
faces apparently eovered with squama disposed in:
an imbricated manner, and frequently .in quincunx
order.

Among the fossils of this descriptien, the one which
claims our first attention, is, I. Phytolithus verrucosws
of Martin; Petrificate Derbienfia, Pl. 11, 12, 13, and
13%; Organic Remains, vol. i, PL III, fig. 1; and on a
very small scale, Pl 1, fig. 1 and 2 of the present work.
'Fhis fossil appears to have foiled every one who has
attempted to explain its original nature and mode of
existence. It is, according to Mr. Martin’s correct
account, a subscylindrical, subramose, tuberculated
trunk, PL I, fig. 1, with suppressed tubercles in quin-
culix erder, (@) having linear lanceolated leaves ho-
rizontally disposed, fig. 2 (b). In some parts of itis a
deep longitudinal sulcus, fig. 1 (c), beneath which is a.
rough imbricated hody of a slender cylindrical form,:
fig.2 (dj. This, Mr. Martin observes, after a certain
distance, appears to strike out laterally, and form a:
bramch.; the trunk is them continued for some length,
witheuit the furrew or the imbricated body ; after which
it again appears; and another brameh is put out in
another direction. ‘
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- Various opinions have been entertained respecting
this interesting fossil, so unlike any of thé vegetable sub-
stances of the present day, by Da Costa, Woodward,
‘Whitehurst, and others. The auther of these pages had
conjectured that it belonged to some body resembling
the strobilus or cone of some vegetable, while the inge-
nious Mr. Martin describes it as above. The examina-
tion of this fossil has been since very assidueusly pro-
secuted by the Rev. Henry Steinbauer (Transact. of
the American Philosophical Society, New Series,
Vol. I).. This gentleman is satisfied that ¢ those bodies
which were supposed by Mr. Martin to be leaves pro-
ceeding from the trunk, were cylindrical fibres which.
shot out from the trunk of this vegetable, whilst grow-
ing in a horizontal position: he supposes this fossil to
have been a cylindrical root or trunk growing in this
direction, in the soft mud at the bottom of fresh water
lakes or seas, without branches, but sending out fibres

‘from all sides: that it was furnished in the centre

with a pith of a structure different from the surround-
ing wood or cellular substance, more dense and dis-
tinct at the older end of the plant, and more similar to
the external substance towards the termination which
continued to shoot.”

These points being assumed, Mr. Steinhauer says,
¢the manner in which the reliquia were formed is
easily explained. Annual decay, or an accumula-
tion of incumbent mud, having deprived the trunk of
the vegetative principle, the clay would be condensed
by superior pressure around the dead plant, so as to
form a species of matrix : if this took place so rapidly,
that the mould had obtained a considerable degree of
consistency before the texture of the vegetable was -
destroyed by putrefaction, the rehqumm was cylindri~
cal; if, on the contrary, the new formed stratum con-
tmued to subside, while the decomposition was geing
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on, it became flattened, and the inferior part might -
even be raised up towards the yielding substance in
the inside, so as to produce the groove, or creesh, as
‘Woodward calls it, on the under side, in the same-
manner as the floor in coal-works is apt to rise where
the measures are soft and the roofs and sides have
been secured. While the principal mass of the plant
was reduced to a soft state, and gradually carried
away or assimilated with mineral in filtrated matter,
the central pith being unsupported would sink towards
the underside, and this the more sensibly where its
texture was most distinct; whilst its anterior extre-.
mity would go into putrefaction with, and be lost in
the most tender part of the plant. The mineral matter
introduced would now form an envelope round the
pith, when this resisted decomposition for a suflicient
length of - time ; and when it was ultimately removed,
if the surrounding mass was still sufficiently pervious,
would be also filled with argillaceous matter, or, if it
was too much indurated, be left empty, which is the
case occasionally.”

But the ingenious author of these observations has
omitted to notice the imbricated or reticulated surface
of the central substance which has been already noticed, .
and which, it is presumed, will furnish us with some
of the required information; since these configura-
tions doubtlessly depended on the attachment of some
parts of the vegetable, and probably were the bases
on which were placed those delicately formed tubular
processes, which, in the representation of another fossil,
from Organic¢ Remains, Vol. I, PLIX, fig.1, an as-

. samed fossil strobilus or cone (PL 1, fig. 3; a), are seen
to pass from the internal substance to the surface of the
vegetable body. From all the information that has been
obtained, it appears that this fossil, Phyt. verrucosus,
was a plant of the succulent tribe, differing from ve-
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getables of the. present world, by its confaining » more,,
salid part within its succulent substance, from which.
proceeded a delicate organization by which a commu~
nication, was preserved with the external smface. It
also appears that the species of this. genus, distin-
guished by their characteristic markings, may bave
been numerous: that the different sitgations. in. which
the internal part is found in different fossils are attri-
butable te the resalution of the tenderly organized in,
termediate part comnecting the included substance with.
the surface, and to the other accidents dependeant om
partial and irregular- decomposition, pressure and dis-
tortion, occwrring during its passage fram the vege-
table to the mineral kingdom, and very probably inm
the manner in which it is represented by Mr. Stein-
hader.
- Ik Swlciculmis and Striaticulmis of Luid, Pl V,
184, 6; SChpucbzal’, PLIV,1 3y Volkmamai Siles. Sl
ter. VI, 75 VIIL, 6; Martin, 8, 25, 26; Organi¢ Ba-
mains, I, PL IIL, 3, with a reeded, jointed trupk,,
is said to resemble the young shoots of the Suyinam
bamboe. - ) .
IIX. Phytolithus Cancellgtus. Volkmgn. Siles. Subt.
VIIL 10, 11, 12, 13; Martin, 13, 50; Organic Re-
mains, Vol. I, Pl 1, 6, II, 4. Mr. Steinhauer has.
taken considerable pains to- detect and explain the dif-
ferent appearances under which the fossil remains of
this plant are seen. He has ascertained that there are
theee distinct kinds of configurations proceeding from,
it, originating in the epidermis, the bark, and that
which. may be oonsiderad as holding the. situation of
the wood of the plant. The first, the epidermal, is
formed of xhombs, divided by lines forming a netwerk
in a manner difficult to express, by dmwing or de-
scription, which leaves the rhombs. still. approximate.
The impression of this; part, is represented PL 1, fig..4,
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Jir the sacond, the cortical, the lines between the rhonihs
a¢ of more breadth, the ridge is broader and less
defined, and forms with the comtracted smporier elova-
dion a protuberance, and the central part assumes the
figure of a squamula. Pl I, fig. 5, represents the ma~
trix or cast of this part. The third, the kigneous, con-
figuration differs extremzely frem the two fermer, and
only clese observation determines that it origimates
from the same plant. The caacellated appearance is
hove entirely lost; the surfave is slightly striated with
a scarcely perceptible rising under the central ridge,
and a minate but distinct raised dot in the place-of the
depressien in the epidermis. It has all the appearance
of a peeled plaut, which had_beean furnished with small
branches or spines in quincuncial order (£I. L, fig. 6).
From the various modifications of these ferms, the
different aspects of this protean fossil, Mr. Steinhauer
thinks, may be explained.

IV. Phytolithus parmatus. This fossilis figured by
Scheuchzer, Herbar. Diluy. p. 119: it is distinguishable
by a singular organization observable em its surface;
a series of circular or oval scutelle, or shields, are
placed close to each other in a right line across the
surface. There are three distinct appeazances; two of
these, the epilermal and ligneous, somewhat resemblo
each other, but the latter is seldom met with., -*“In the
epidermal,” Mr. Steinbauer observes, the parmee are
surrounded by a raised margin, the included disk swells
tewnrds the centsal umbo-or boss in curieusly dispesed
ruge, and the boss is generally mere or less:excavated
in the centre. These configurations oa the surface of
the shields vary in almost every specimen; yet so'that -
it is not difficult $o tzace their analogy and the idemtity -
of their different marks. The raised margin is constant,
and thewe is always a tendengy of the other lines amek
protuberances towards the centre ; aet in the direction
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of the radii, but in a manner slightly resembling the
figures on the back of an engine-turned watch, pre-
duced by describing several circles whose centres are
situate in the circumference of another circle round the
middle of the plate.

V. Phytolithus imbricatus, Organic Remains, Pl. I,
fig. 6. This is the fossil figured by Mr. Martin,
. -PlL III, fig. 4, and to which Mr. Steinhauer has
‘given the name of Phytolithus Martini. The trunk is
round and tapering, sometimes branched, leafy, covered
with scales. Leaves crowded, seemingly one from each
scale; subulate, marked with a strong rib: scales
rhomboidal, sharp pointed, slightly carinated or keeled,
close, imbricate, covering each other in such a manner
that the whole surface of the stem appears regularly
divided into rhombs.

V1. Phytolithus transversus of Steinhauer appears to
be the fossil already referred to, page 13, and figured
(PL 1, fig. 8, a), in illustration of Phytolithus verru-
cosus.

VII. Phytolithus notatus and Dawsoni of Steinhauer
appears to belong to the same vegetable. Perhaps
the former, Phyt. notatus, bearing longitudinal series
of cicatrices of a rounded pentagonal form, with a
central marking, and the series separated by very dis—
tinct sulci, bears the marks of the epidermal character,
whilst the latter shews the marking of the ligneous part.

VIII. Phytolithus tesselatus. Surface tesselated with
rhomboidal plates, formed by the transverse separations
of longitudinal costee ; or of longitudinal sulci, if in the
impressions of the matrix.

Although much is still left for investigation respect-
ing these fossils, there is very little doubt that the in-
genious observations of Mr. Steinhauer may lead the
industrious enquirer to making -still more definite and
important distinctions. These observations are interedt-
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ing, not only as yielding collateral evidence of the ve-
getable origin of coal, but as leading to a probable con-"
Jecture of the particular plants which have been the
chief source, from which the vast stores of that be-
neficent provision for man has been derived. -'Phese
remains, in common with all others found in slate, are
almost always in a flattened state, from which some
" deception has arisen with respect to their original
forms. But the exhmination of the vegetable fossils
contained in the accompanying beds of limestone and
sandstone, where compression has not taken place,
yields the important information that these vast sub-
stances which have been here found imbedded, and
which have been hitherto considered as fossil trees, are
the remains of similar vegetables with those found in
the beds of slate, but here existing in their original
forms, and agreeing in their size with those succulent
plants which are now known to be growing within the
tropics.

Many accounts have been given of the trunks of
trees, whose cortical markings were entirely unknown,
having been found in the sandstones of Staffordshire,
Derbyshire, Lancashire, and, indeed, in all those parts
in which the coal formations have been explored.
Having been favoured .with the opportunity of - ex-
amining several specimens of this nature, through
the kindness of Thomas Botfield, Esq. of Bewdley in
Worcestershire, I am enabled to say, that these are not
generally the remains of trees, but of succulent plants,
the firm cortical parts of which having been converted
by the bituminizating process into jet, have formed that
firm tube which is often found, in these instances, filled
with sandstone, agreeing with that of the general ma-
trix, and possessing the space left by the waste of the
internal succulent part of the plant. The description
of the last announced fossil of this kind, found in the

D
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naighbourhood of Glasgow, agrees exactly with the

- general. account of these supposed fossil trees, and
will, it is presumed, con'oborate the opinion which has
been just advanced.

In a quarry of sandstone belonging ta the coal form-
ation on which Glasgow is built, and in the neighbour-
hood of that city, it is stated, that ¢ the quamymen
came upan the cast of a tree in situ just as it had been
growing. The trunk is about twenty-six inches in di-
ameter, not quite round but somewhat oval, so that the
north and south diameter is several inches longer than
the east and west diameter. The body of the tree it-
self is composed of sandstone precisely similar to the
test of the quarry; hut the bark has been converted into
perfect cherry coal, which adheres firmly to the tree,
and renders it easy to remove the rock with which
it is incrusted. About three feet of the battom part
of the tree has been uncavered ; this portion is situ-
ated about forty feet below the surface of the earth
in a solid quarry of sandstone. . The upper part of
the trunk amd branches has not been discovered: in-
deed, it is some time aince the upper portion of the
quarry was removed. The roots may he seen dipping
down into the earth precisely as the roots of living
trees do. Four very large roots may be seen issuing
from the trunks, and extendmg some of them, about

. g foot before they are lost in the surroundmg stons.
There. is nothing to indicate the species of tree of
which the mould has been here preserved. From the
appearance of the roots it is obvious that it was not a
fir; it had more resemblance to a beech: the bark has
been so completely bituminized, that its usual characters
are effaced. The petrifaction, however, is not without
its value; it demonstrates that the sandstone has been
formed at a period posterior to the existence of large
trees, and that the water-worn appearance of the guarts
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pebbles of which the sandstone is composed is not &
- deceitful indication.” Hence the ingenjous observer is
~ lod to observe, that * if the sandstone, which consti-
tutes so great a proportion of the coal beds, be a form-
ation posterior to the earth being covered with wood,
we can entertain no doubt that this is the case alse
with the slate clay and the coal which alternate with
this sandstone. Indeed, if the coal formation exists
as a portion of the old red sandstone, we can em-
tertain no reasonable doubt that the old red sandstone
itself has been formed after the earth was covered with
wood.”—Annals of Philosophy, Nov. 1820.

The size which these fossil plants have -attained,
compared with that of the cactuses known in Eurepe,
must, as in the fossil-last mentioned, lead to a doubt |
as to this opinion of their agreement with the recent
cactus. But to be enabled to form a correct judgment
on this point, it is necessary to know the state in which
these plants exist where the soil and climate are such
as to allow them to develope themselves in their native
Jaxuriance. The researches of the celebrated Hum-
boldt, in the equinoctial regions, supply us on this
head with the most appropriate and satisfactory im-
formation. The following detached observations of
that philosopher will show not only the size to which
these plants may arrive, but the vast tracts which, un-
der favourable circumstances, they may overrun, as
wel as the great probability of their having been the
first vegetable clothing of the earth. ¢ The hill of
calcareous breccia, which we have just regarded as an
island in the ancient gulph, is covered with a thick
forest of columnar cactus and opuntia, some thirty or
forty feet high, covered with lichens, and divided into
several branches in the form of candelabras, wearing
a singular appearance. Near Maniquarez, at Punts
Arays, we measured a cactus, the trank of which was
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four feet nine inches in circumference. The European,
acquainted only with the opuntia in our hot-houses, is
surprised to see the wood of .this plant become so hard
from age, that it resists for centuries both air and wa-
ter, and that the Indians of Cumana employ it in
preference for hords and doorposts. Cumana, Coro, the
island of Margaretta, and Curacao, are the places in
South America that abound most in the plants of the
family of the nopals. There, only, a botanist can
compose a monography of the genus cactus, the spe-
cies of which vary not only in their flowers and fruits,
but in the form of their articulated stem, the number
of costze, and the disposition of-the thorns: the divi-
sions of property are marked by hedges formed of the
agave and cactus. At San Fernando, S. A., the soil
abounds in aquatic plants with sagittate leaves, and he
remarks that some of these succulent plants are from
eight to ten feet high. In Europe their assemblage
would be considered a little wood.” He also mentions
8 kind of bamboo which the Indians call jagua, which
is found near San Fernando, more than forty feet im
height. These, he observes, cannot but remind the
admirer of fossils of the vast fossil bamboos which are
found in the sandstones accompanying coal. .Speaking
of a rock of considerable height and magnitude, he ob-
serves, . Eupherbium, cacalia, kleinia, and cactus,
which are become wild in the Canary Islands, as well
as in the south of Europe and the whole continent of
Africa, are the only plants we see on this arid rock,
being plants which draw their nourishment rather from
the air than from the soil in which they grow.” He
also remarks, ¢ It is not, in general, by mosses and
lichens that vegetation in the countries near the tropics
begins. In the Canary Islands, as well as in Guinea and
in the rocky coasts of Peru, the first vegetables that
prepare the mould for others are the succulent plants.”
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These interesting observations, taken into considera-
tion with the appearances yielded by the fossils accom-
panying coal, lead to the further consideration of the
formation of that substance. From its chemical cha-
racters, its bearing the impressions of vegetables, and
being surrounded with vegetable remains in the roofs
and floors of the mines and the accompanying coal-
measures, its vegetable origin, it'is presumed, may be
fairly inferred. The examination of the various fossil
vegetables which accompany it has determined that
they chiefly belong to the grasses, reeds, the cryp-
togamous and the succulent plants, and point out the
* kind of vegetables which most abounded, and, per-
haps, to the exclusion of trees and aborescent plants,
at that period when the land first escaped from the do-
minions of the waters. It is true, that an exact agree-
ment between the forms and markings of these fossil
remains, and of those of the succulent plants which
are offered to our observation in the present day, is not
observable; but it should be considered that analogy
will not autbonse the expectation of an exact agree-
ment, since it is very rarely to be found between the
fossil remains and the animals now existing, owing to
the extinction of whole tribes from which those fossil
remains have proceeded. Besides, considerable differ-
ences must result from the greater size observable in
the fossil vegetables, especially in those of the succu-
lent tribe, and which may be corroborated by observ-
ing how much the succulent plants of Italy differ in
size and form from those of South Amenca and of other
regions in the warmer climates.

Proceeding now to the examination of vegetable
fossils, in which the introduction of earthy or metallic
particles has taken place, it may be necessary again to

" observe, that wood or other vegetable matter is not
likely to undergo this kind of impregnation whilst in a
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state of soundness and integrity, but that the states
most favourable for this kind of change are that kind of
decay which has been produced by the abstraction of
almost all the constituents except the ligneous fibre,
leaving that substance to. which is generally applied the
term rotten wood, and that spongeous state which ac-
companies bituminization. The admission of water in
this latter state, strongly impregnated with earths or
metals, must, as the deposition and consequent earthy
or metallic change proceeds, stay the further progress
of the bituminizating process, and, giving solidity to the
mass, secure the conservation of the form and even
structure which the mass possessed at the period when
this impregnation commenced : and here it may be ob-
served, that specimens of silicified wood exist, in
which it may be seen that petrifaction has arrested
the bituminizating process in wood in almost all its
stages.

I. CaLcArREoUs VEBGETABLR FossiLs.— Lime is not
very frequently the mineralizing matter of vegetable
fosgils ; it is however sometimes found introduced into
the remains of wood in the form of spar, and some-
times it becomes, in the form of limestone, the internal
substance of fossil reeds and of various succulent
plants.

1. Calcareous spathose wood previously decayed.—
Colour light brown, surface rough and dull, but sus-
ceptible of polish; fracture dull, uneven, and rather
spicular; interstices filled with nearly colourless spar.
The lime being removed from this fossil by muriatic
acid, a considerable portion of light-colonred flocculent
substance is deposited Found in alluvia and in the

" oolite formation.

3. Cualcareous spathose wood previously bitumin.
ized.—Colour darkish red brown; surface commonly
rough, but partially glossy; fracture dull, uneven, and
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rather spiculer, veined with spar of a lightish brown
colour. Found in the clay of bituminous slate accom-
panying the lyas.

The lime being removed by the muriatic acid, a con-
siderable volume of dark brown powder remains, which,
when dried, is remarkably combustible, burning with a
flame resembling that of some of the pyrophori. On
the brown spar being subjected to the action of diluted
muriatic acid, the bituminous matter with which it is
coloured rises in a film to the surface of the solution.

The polished surface of both these fossils being ex-
amined with a lens, the spathose substance is seen to
have permeated the minutest woody fibres in all their
directions. The powder deposited during the solution
of both these fossils is undoubtedly the woody fibre

"reduced to this state of minute division, in conse-
quenoe of its penetration in every direction by the spa~
those crystallization.

II. SiLicroys VEeETABLE Fossins.—The mineral-

_ization of vegetable substances is most frequently ef-
fected by those impregnations in which silex is the
principal constituent ; the fossils thus formed being re-
markable for the cerrectness with which their forms
and markings have. been preserved.

1. Siliceous woed. Its colour is generally greyish
and yellowish white, thence passing into ash grey,
greyish black, and different shades of brown. Its in-
ternal lustre is glistening, its fracture more or less per-
fect conchoidal, showing the ligneous texture. The
fragments sharp-edged and translucent. It is harder
than opal, and easily frangible.

It is found in many parts of the world, but some
of the finest specimens are obtained in the neighbeur-
heed of Schemnitz and at Telkabanya in Hungary.

It is frequently found in this island in the diluvian
dotnitus, and  in almost the whole of the green sand
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formation. Very large fragments are found in the Port-
-land stones, the interstices of which are often beau-
tifully sprinkled with quartz crystals. Interesting spe-
cimens are also discovered in the gritstone of the same
formation in the Blackdown-pits of Devonshire, which
.are frequently rendered very interesting by the delicate
amianthine form in which the silex is disposed. Spe-
.cimens are also found in the sands of Bedfordshire.
It is but rarely found in chalk; it however forms the
nucleus of a flint nodule which is said to have been ob-
tained in Berkshire. '

Besides the general characters of siliceous wood,
the peculiar resinous glistening lustre which it often pos-
sesses demands particular notice. It exists in so many
degrees, and under such distinct modifications, as to
divide it into several species. This‘peculiar lustre, so
nearly resembling that of wax or rather of resin, giving
such an appearance as might be expected from a mix-
ture of fluid silex and bitumen, and existing in speci-
mens in which strong and indisputable markings of the
woody fibre were to be seen, gave rise to the opinion
offered in a former work, that these specimens were the
result of the siliceous impregnation of wood in different
degrees of bituminization; the gently contorted and
softened lines of the ligneous texture presenting the -
appearance of their having been in a softened state
previous to their petrifaction. “

‘With the hope of determining whether bituminous or
even carbonaceous matter existed in these specimens
or.not, several experiments have been employed; but
when the fugacious nature of bitumen and the refrac-
tory nature of silex, yielding only to the most destruc-
tive processes, are considered, the difficulty of the ne--
cessary separation and analysis must be obvious, and
the following results must at least be admitted to show
the propriety of still further extending the enquiry.
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By the exposure of opaline wood in a retort to the heat
of a furnace, the presence of carbon was determined;
a strong empyreumatic smell, and an oily sublimated
matter possessing the same odour, was produced: the
same results have proceeded from a similar treatment of
pitchstone, bearing a ligneous appearance. Mr. Klap-
roth, on igniting the brown red semiopal of Telke-
banya in an open crucible, found that the iron con-
tained in the fossil was reduced to a reguline state,
although there had been no admixture of any charcoal,
or of any other substance with a nearer affinity with
oxygen, showing that the carbonaceous principle existed
in the fossil itself. The same celebrated chemist ana-
lyzing the hydrophanous opal of Saxony, obtained, as
Mr. Pepys had done from opaline wood, a water
having an empyréumatic smell, and covered with a
thin greasy pellicle: he also determined afterwards
the actual presence of bitumen in the semiopal of
Mabhren.

- Specimens exist which show the union of silex with
bituminous wood in all its different stages of bitumini-
zation. In one specimen of black siliceous wood,
"pieces of coal exist in its internal part: in one silici-
fied specimen with evident characters of previous bitu-
minization, patches are seen on its surface of a jet
black, and possessing the resinous lustre: in another
are spread drusy crystals of quartz, of a dark black,
from the union of black bitumen with silex ; whilst the
black bitamen may also be seen thus intimately com-
bined with silex in the quartz crystals, and imbedded,
unaltered, in the interstices of the same specimen.
But whether it be admitted or ndt that the resinous
lastre proves the previous bituminization of the fossil
wood, the different degrees, and the presence or ab-
sence of this character, may be had recourse to in

E
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marking its different varieties, and theix approximation
to other mineral substances.

The varieties of siliceous wood depend net only om
the nature of the cambinations forming the lapideous
matter of which it is chiefly constituted, but alse, as
has been already observed, on the state of the weod
previous to its petrifaction. When the fossil is light
coloured and of & shivery texture, the wood may be
presumed to have heen previously in a decayed state,
or, as it is ternicd, roften wood ; and when close, com,
pact, and dark coloured, it may bave suffered previows
bituminization. :

A. Chalcedonic wood.—In the most common form ia
which this variety appears, the colour is of a yellowish
white, the substance resembling that of withered wood.
The surface rough and splintery, the splintere fre-
quently so minute as to be wafted with the slightest
breath. The internal part solid, chiefly formed of ¢the
translucent siliceous matter, which fills the intersticos
and such cavities as may have been formed by the tere-
dines and other insects, and also sometimes invests the
ends of the specimen in a mammillated or stalagmitis
form. Specimens occur in which previons bitamin-
ization also appears to have taken place, and in which
the clear siliceous substance appears as if it had trams-
uded into the cavities, and had exuded a4 the epds of
the specimens.

Here muyst be referred those amorpheys specimens
which possess a rough surface, scaxcely any lusize, with
patches of apple green colour and of a quartzose hexd-
ness, intermixed with others of a light ar light grey
colour, considerably softer. When cut and polished,
~ the white parts display evident marks of vegetable tax-
ture; either that of very fine-grained woeds, or of some
of the palms ar reeds, the spaces betwean being filled
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with siliceows matter, vither transluceat, or of an apple
green colour.

B. Jasperine wood displays all the colours and ap-
pearances belonging to common jasper, so disposed as
to matk the existence of ligneous texture, and Fre-
quently so varied as to give the resemblance of dif-
ferent woods. It is usually opaque, but sometimes
translwcent at the edges, and sometimes in patches,
where it appears as jasper-agate. Iis fracture passes
from conchoidal to fiat and earthy: its internal lustre
is genenally dull, but sometimes approaching to resin-
ous; its interstices are frequently set with minute crys*
tals. The texture of the wood is discoverable in some
very rare specimens of Heliofrope, or bloodstone.

C. Opaline woed occurs in pieces of a yellowish
er yellowish-white colour, passing into different shades-
of brown: surface generally marked by the lignsous
structure, and possessing a resinous lustre. The frace
ture more or less approaching to perfect conchoidal,
showing the ligneous marking and a glistening lustre.
Fragments sharp-edged, amd .somewhat translucent:
the surface sometimes dull, like woed, and the mternal
substance transpareat.

It is considered by Dr. Thompson as consisting of
wood penetrated by opal, and as being 8o intimately
combected with opal, that it would perhaps be better
to unite them.

D. Pitchstone wom.—-Spocnmenl of fossil wood, evi-
dently showing its original texture, and answering to
the characters of pitchstone, are frequently seen: its
colours are yellow, brown, reddish brown, red, black,
white, and grey, with various intermediate shades;
fracture is flattish, imperfectly large conchoidal; lastre
varying between dull, vitreous and resinous.

The woody texturs is to be traced alio in namerous
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lapideous substances bearing the intermingled cha-
racters of pitchstone, opal, jasper, chalcedony, jasper-
agate, &c.

III. ALuMiNous VEGETABLE FossiLs.

1. Bituminous slate, schistus, and shale, containing
vegetable remains, are frequently met with in-the neigh-
bourhood of coal. These remains, as have been already
mentioned, are of various gramina, cryptogami and suc-
culent plants. On allowing some of these bodies to
remain in water, their substance becomes softened down,
and is resolved into a mass in which the vegetabla
matter is obvious.

2. Aluminous wood.—The wood which has becn thus
named by different authors, by its proneness to com-
bustion, and by the other properties which they de-
scribe it to possess, should be considered as pyritous
wood, having obtained its change in the fem:gmous
clay in which it has been imbedded.

The mineralizing matter of metallic fossil vegetables
is most commonly the pyrites or sulphurets and car-
bonates of iron, copper, zinc,.or lead. :

1. FErrUGINOUS FossiL Woob.

1. Pyritical.—In this fossil the sulphuret of iron
pervades the charcoal into which the vegetable matter
has been converted. When first found it genmerally
possesses metallic brilliancy, is sufficiently hard to
scratch glass; emits sparks on collision with steel,
and displays the forms and markings pointing outits
vegetable origin; but it soon begins to suffer from de-
eomposition, when its characters change, and it ﬁnally
resolves into a saline flocculent substance.

2. Carbonated.—In. these specimens, which are of
different shades of brown colour, and generally of an
uniform substance, the marks of the vegetable origin
are easily observable, although not so distinct as in the



- 29

specimens of the preceding species before the com-
mencement of decomposition.

I1. FErRrUGINOUS FossIL SEEDs, &c.

Innumerable seeds, seed-vessels, &c. have been
found, by Mr. Crow and others, in the blue clay of
Shepey, in the state of pyrites. Most of these belong
to plants unknown to our botanists; the existing plants,
to which the others seem to approximate, are some of
those of the warmer climates.

TII. CurrEous FossiL Woob.

1. Pyritical.—This fossil is distinguishable from the
ferruginous pyritical wood, by the pyrites being of ra-
ther a darker colour, but chiefly by the blue or green
colour which partially pervades the fossil.

In some specimens, in which the general appearance
is that of bituminous wood, the metallic impregnation
can only be detected by the weight of the fossil and the
blue or green hue on its surface.

2. Wood converted into carbonate and Rydrate of
copper —Cupreous wood in this state forms very beau-
tiful specimens, displaying, not only on its surface,
but in its substance, mingled with the charred wood,
the most vivid blue and green colours, with patches of
the carbonate in the state of malachite.

The finest specimens of cupreous wood are obtained
from the copper mines of Siberia.

8. Wood mineralized by lead.— —Specimens of wood
containing galena, the sulphuret of lead, have been
chiefly discovered in Derbyshire.

The leaves of plants, except those of gramina, junci,
and of the cryptogamia, are seldom found in a mineral-
ized state. The lobes and pinnulse of ferns, as has
been before mentioned, are frequently found in a bi-
tominized state in nodules of ironstone, and in im-
mense quantities with the remains of gramina and.
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succnlent plants in the schistose and sty coverings of

coal.

Among the numerous remains of pluata very few are
found which agree in their specific characters with any
known species, and many indeed differ #o much as to
render it difficult to determine even the gemus under
which they should be placed.

The leaves of trees are only found in substances
which appear to be of modern formation. Amoug
these are said to have been_found those of the willow,
the pear-tree, mulberry-tres, and of several others.
These have been found in fossil calcareous stone,
chiefly in that of Oeningen, and in the calcarcous tafa
bordering those lakes and rivers which abound in cal-
careous matter. Leaves are sometimes found in sand-
stone which somewhat resemble those of trees, but
which most probably have belonged to aquatic plants.

In the grey chalk, small white ramose forms are found,
which pervade the chalk, and have the appearance of
being of vegetable origin. My attention was first drawn
to these remains by Mr. Mantell, of Lewes, who, it is to
be hoped, may be able to present some further inform~
ation respecting them in his forthco:mng work on the
Fossils of the South Downs.

‘Wood, and other vegetable substances, are frequently
found in clay and limestone in the state of charcoal,
It cannot always be ascertained by what means this
change has been effected ; but in that which is found in
the blue clay, and in other situations in which pyrites
prevail, the change may safely be attributed to the de-
composition of the pyrites with which those substances
had been impregnated.

Mosses, Conferva, &c.— Rounded pebbles, called
moss agates, are {requenily found on the coast of the
North Riding of Yorkshire: and Dr. Maceulloch de-
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scribes them ae haviog been found on the shove at Dun-
glas, in Scotland, containing snbstances which have
the appearance of vegetables.

Daubenton and Blamenbach had expressed thefr
conviction of the vegetable erigin of these substanves;
still many considered them as entirely mineral: but
Dr. Maceulloch, pursuing this enquiry with his usual
" seal and . acuteness, observes, that deception. is very
likely to arise in these specimens, from the well known
metallic arborizations emulating the vegetable forms,
becoming blended with the real vegetable; and from
the actual irrvestment of the whole plant with ear-
bonate of iron; but the most common source of de-
ception and obscurity, in the Doctor’s opinion, “ will
be found in the whimsical and fibrous disposition
occasionally assumed by chlorite, its eolour often
imitating the natural hue of a plent as perfeotly as .
its fibrous and ramified appearance does the dispesi-
tion and form of one.” All the plants that have
beea discovered in this state of envelopement  in
quartz appear to belorg to certain speeies of the
cryptogamia class, ochiefly byssi, cenferve, junger-
mannise, and the mosses. 'The stones found at Dun-
glas, Dr. Macculloch observes, “contain remains of
oeganized substances of an epecha at least equally
antient with that in which the vegetable remains found
in the floelz strata existed. As the species ascertained
by Daubenton have, in all probability, been preserved
in reeent. formations of chalcedony,” se the Doctor -
thinks that ‘ those which he describes kave been pre
served in the chalcedonies of former days-®."” - '

The moss agates of the Yorkshire coast appear to
be of the ancient, whilst other specimens whick F pos-
seqs prove the correciness of Pr. MaccuHech’s opi-

* Geologioal Transactions, vet. ii, p. 511, 518;



nion, that some of these foasils are of recent form-
ation.

The remarks of Dr. Macculloch on the mode in
which these curious investments were accomplished,
deserve particular attention. “ The remains are, in fact,
(if I may use such an expression) embalmed alive. To
produce this effect, we can only conceive a solution
of silex in water, so dense as to support the weight
of the substance involved, a solution capable of soli-
difying in a short space of time, or capable at least
of suddenly gelatinizing previously ¢o the ultimate
change by which it became solidified into stone *.”

Dr. Macculloch describes and figures a congeries of
tubuli contained in an oriental agate: similar substances
are found in the pebbles on the Yorkshire coast; and
in one which I possess the tubules are disposed in a
confused radiated form, giving more of the idea of a
zoophyte than of a vegetable substance.

A knowledge of the vegetable fossils peculiar to the
different strata will, in all probability, open to us con-
siderable stores of instruction; we may thereby leam,
not only the nature of the several vegetable beings of
the earlier ages of this planet, but may ascertain the
order in which the several tribes were created: and,
reckoning upon the considerable advance which has
been made in our knowledge of the structure of the
earth, and upon the eagerness with which enquiries re-
specting the organic remains of former periods are
pursued, the attainment of such knowledge, it may he
presumed, is not far distant.

At present we know of no vegetable remains of ear-
lier existence than those which belong to the coal form-
ation; and these appear to be chiefly derived from
various grasses and reeds, and plants of the cryptoga-

* Geologioal Transactions, vol. ii, p. 522. -



msows and suceulent tithey, matry of which ase net knowin
to exist on the smrface of the earth at present. From
the latter of these the coal itself appeass to have chiefly
proceeded. In the mountain limestone above the coal,
and in the differest members of this formation ex-
isting between this and the blue lyas, vepetable remains
appear to be of but rare occurrewce; 30 fat parti-
culavs of such as have been diseovered in these sitva-
tions may furnish much usefal information, and espe-
cially with rospect to those fossils which are sup-
posed to have derived their origin from wood.

It bas beon assumed that wood, er parts of trees, have
been fowsd ity coal and in the accempanying coml-
measures, but some confirmation of thaseé accounts seems
te be required. The deseription ef these fossils has sel-
dom Boen 30 petticular and exact as to yield positive
evidence of their original natwre; and; as has been
siseady shown, the instaneées ave by no mieans infre-
quent in which the traces, and even the remiins of
eactudes and other succulent plants, had given rise to
the belief of the existerce of fossil trees in these strata.
This ophiion ey Shevefors have obtained seeming éon-
firmasion frons the ligneous hardness whick large plants
of this kind might have acquired, and which, perhaps,
whight be traced i their minerulized remains.

“Fhe eurliest stratification in whick fossil wood exists
is niot perhiaps at present determined: buf it deems thiwt
fhie esrliest appearance in this istand of fossil wood,
which by its: anifornity of charaeter appears o belong
to & particular bed, is the spathose bituminous wood of
the blue lyas, as found at Lyme in Porsctshite, and
the neighbourhood of Bath (p. 22). I the next form-
atlen, and particularly in that of the green sand, siH-
coous: fossil weod occurs frequently. Very delicate
specimens are fowmd in fhie sandstone, the whket-stone

F
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of the Blackdown hills of Devonsisire. The specimens
of fossil wood found in the Portland stone are fre-
quently of very considerable size, and hear all the cha-
racteristic marks of wood : these are also siliceous, and
~ are often beautifully sprinkled on their interior surfaces
with quartz crystals. Siliceous fossil wood is also
found in other situations, as in the sands of Woobusn in
Bedfordshire : it also occurs at Folkstone in Kent, in that
part of the green sand where it approximates to the super-
incumbent marl, in which it is also found. Traces of
wood are hardly ever discovered in the chalk itself, and
so rarely in the accompanying flint nodules, that the
knowledge of but one specimen, an instance of this
occurrence, is known to the writer of these pages.
But in the blue clay, incumbent upon this immense
accumulation of chalk, fossil wood, pierced with tere-
dines, and impregnated with calcareous spar, is ex- .
ceedingly abundant: and in almost every sunken part
of this bed, and even of the whole surface of this
island, the remains are discoverable of vast forests
which have suffered little other change than that of
having undergone different degrecs of bituminization.
By these facts we learn that, at some véry remote
and early period of the existence of this planet, it must
have abounded with plants of the succulent kind, and;
as it appears from their remains, in great variety of
forms and luxuriancy of size. These, from what is
discoverable of their structure, beset with sete and
spines, were not formed for the food of animals; nor,
from the nature of the substances of which they were
composed, were they fitted to be applied to the various
purposes to which wood, the product of the earth at a
subsequent period, has been found to be so excellently
adapted, by man. Their remains, it must also be xe-
marked, are now found in conjunction with -that sub-
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stance which nature has, in all probability, formed from
them ; and which, by the peculiar economical modifica-
tion of its combustibility, is rendcred an invalaable
article of fuel. If this be admitted to be the origin of
coal, a satisfactory cause will appear for the vast
abundance of vegetable matter with which the earth
must have been stored in its early ages: this vast, and
in any other view useless, creation, will thus be ascer-
taified to have been a berfeficent arrangement by Provi-
dence for man, the being of a creation of a later
period. :

Animal Fossils.

THE mineralized remains of animals are found in sub-
terranean situations, in almost every part of the globe
"which has been explored. The immense number, the
high antiquity, and the general disagreement of these
remains with those animals which now exist, give rise
to the most interesting and important conjectures.
Correct investigation is therefore demanded : a careful
comparison of the respective characters of these sub-
stances must be made, and the various circumstances
belonging to their present extraneous situations be en-
.deavoured to be ascertained.

- Zoophytes.—These substances, possessing an animal
nature under forms approaching to those of vegetables,
frequently occur in a mineralised state. The. inquiries
respecting tlicm will, for obvious reasons, be first di- .
rected to those which are of the simplest forms and
. Structure.

Sponge is, in its recent state, a polymorphous,
soft, porous, flexible ‘and elastic body, manifesting a
small portion of irritability and vitality. It is com-
posed of fibres of a peculiar substance disposed rather
in a membranaceous form, blended with minute spicule
of various figures; the whole connected in a variously
formed network, and invested bya light gelatinous matter.
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Count Marsilli, whe had the mest favourabls oppos-
tunities of examining into the natnre of this swhstamoe,
was satisfied, althongh led to the belief of its being a
vegatable, that he had many times abserved a regmiar.
gystole and diastole $aking place in some of its more
ciroular apertures. But neitier M. Peron nor M.
Bosc have been able to confirm these observations *.

With the hope of facilitasing the distinction and ar-
rangement of those sponges which may be discovered
in 8 mineralised stafe, it has beem thought advisable to
give the following table of the divisions of spenges
which have been adopted, and of the species which
have been noticed by M. Lamouroux +; adding those
specific characters which appear te be most distinefive:
and mast likely to he discoverable in the fossil speci-
nmeng,

T IYTI TYTT Y PR TIT IV T Oy

. '.n;e followmg remarks on the nauwcpf this sphetanep pgrit atéon-
tion :—Although the anjmal nature of sponge is generally admitsed, no cire
cumistance which may serve to illustrate its history, and tend to dispose of
& s proper place in the system of nature, should be unnoticed. “The
fellowing eliservations of Dr. Fyfe meyindeed be eonsidered us edfucing
vepy fmpostant evidawne op 4bis sulfect, Siy Knmephroy Dasy had puo.
cwred ipdine from severa] of the fuci and wlyse, but pet Gam e alline
matter manufactured at Sicily, Spain, and the Romwan atates, por dig
he find that the ashes of coral or of sponge appeareq to confain it. From
varions experiments Dr. Fyfe was enabled to conclude that iodine was
oeufined apt enly to the class cryptogausia, byt te the marine productions
af this sless. Sponge being bowever considased to belamg %0 the apimel
weyld, farms an apparent gbjection te {his eondiisien. Bt &t gmat be ge-
membered that Linnsmns was inclined to regard spange as a vegetshle sub-
stauce, and to place it in the class cryptogamia, subdivision alge agpaticz ;
but was doubtful of the correctness of this arrangement. “ May not the
foet,” Dr. Fyfe observes, # that spenge contains iodine, be an acgument in

" favgur of the opinion of Linnaws, #hat this substance properly belongs te the
wegetyble world, class eryptogemia, fom the plants of ehich dedioe is nb-
tained I"—Account of same Experiments, made with the view of aicestaiving
thg different Substances from which lodine qan be propwed By Andrew
Fyfe, M. D. The Edinburgh Philosophical Journal, vol. i, p. 254.

t Mistofre des Polypiers Coralligenes flexibles, &c. par J. V. l‘
Lameouroux, D.ES. Cuaen, 1016

‘
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I. Sessile masses, simple or lobated, either covering or

Species.
1. 8. communis. ,

2, — lacinulosa. .

30 —-— SiﬂuDSG. LI ]

4. — cavernosa. .

5. — eariosd. . . .

enveloping.

.—Large flattish masses, rather

convex; pores large; crevices
and grooves chiefly beneath.
—Surface finely porous, downy
and jagged; edges ciliated.
—Tissuefibrous and stiff; holesand
crevices numerous and deep.
.—8tiff and hard, very cavernous;
mammillated, and irregularly
orous,
—Rudelyshaped;irregularlylobed;
cavernous, and jagged as if
eroded,

8. — licheniformis.—Rather glomerated, and a little

branchy ; fibres very lax.

7. — barba. . . . . —Fibre shaggy and ratherstraight,

resembling the beard of a goat.

8. — fasciculatus, —Fibres in fasciculi, terminating

in pencils at the surface.

9. — lacera. . . . .—Terminafing in jagged, branchy

10.
11.

12.

13.

14.

obes.

— filamentosa.—Formed of numerous bundles of

— favosa. , ..

— cellulosa. .

—_— septosa. oo

— fenestrata.

distinct filaments.

—Surface membranaceons; nearly
covered with subangular, irre-
gular cells.

—Beset with subangular cells; in-
terstial membranes full of
pores, :

-With nearly erect lamellee, dee
cussating and forming irregular
cells,

—With reticulated fibres, in ynequal

and winding divisions.

15. — crassilobs. .—Encrusting ; deeply lobed, with .

thick, erect, flattish, congidal
tobes

16, — tabula. . . .~Flat, ol;long, nearly undivided;

full of pores.
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17. S. placenta. . —Obliquely eircular, plano-con-
' vex ; rigid, full of pores, radi-
ated in grooves at the edges.
18, — byssoides. . .—Flat; formed of distinct fibres, -
and loosely cancellated.
19. — pulvinata. —Snilot:)etg, like a cushion ; rarely
o .

— carbonaria.—Black and mishapen.

— incrustans. —Investing, with a thin crust.

. — agaracina. —Compressed, lobed, reticulated,

and externally covered with a

downy substance.

. — cristata. . .—Flat,witherectand delicate ridges
growing in the shape of cocks’
combs.

. — domuncula.—Convex, smeoth, slightly papil-
lary, and very cellular.

. — globosa. . ..—Rounded, firm, and very caver-
nous; the surface sprinkled
with smooth papillee.

. — macida. . . —With white, crustaceous fibres,
terminating in points.

. — panicea. . —Resembling, in its form, crum
of bread; and composed of
bundles of fine needle-like

- fibres, crossing each other.

. — papillaris. —Crustaceous, tender, soft, and
with perforated papille.

— urens. . . ..—Very brittle and soft, and in-
terwoven with very minute
spines.

80. — acicularis. —White, solid, porous and scabrous

externally ; with fibres in fas-
cicule converging to the centre.

8BRS

8 &K
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II. Subpediculated masses, contracted toward their
base ; simple or lobated.

31. S. angulosa. . .—Sides angular ; various, unequal,

and numerous foramina on the
edges of the angles.

™,
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82. 8. pluriloba. .—Lobes erect and fissured ; nume-

33. — rimosa. . . .

34.
35.

36.

— penicillosa.
— turgida. . .

— bombycina.

rous small pores with inter-
spersed round ones.

—Lobes erect, fibrose and rather
woolly 3 surface hollowed out
with longitudinal grooves.

—Surface bristled with brushes of
straight and hard fibres.

~—Substance fibrous; fibres loosely

interwoven with a terminating
foramen.

.—Ventricose ; many lobes on the

uppersurface; fibres naked and
lax ; harsh and hispid at the
surface.

37. — flammula. . —Lobes erect, of an ovato-lan-

38.

40.

41.

III. Pediculated m

ceolated form ; fibres loose.

— myrobolans.—Mass oval, rather flat.
89. — pes leonis. . —Pedicle short, sustaining a

— anatipes. . .

— rubra. . ...

— peziza. ...

roundish, oval, soft compressed
mass; texture very porous.

.—Entirely fibrous; longitudinal
fibres stronger than the trans-
verse ones; the meshes of the
net-work elongated ; pedicle
hard and Korous.

.—Reddish, depressed, subrotund,
with elevated tubercles; and
pores of equal size.

..~Yellow and ramous, branches
resembling the peziza.

.—Globose, smooth; black ex-
ternally, internally of an ash-
colour. .

asses; flat, flabelliform; simple or

lobated.

44. S. plancella. . . .—Truncated oval form, flat; not

thick; carved on -one of its
edges ; tissue lightly en crusted,
and finely porous.
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Species.
45 S.pala.......-smlifom, openings round
Fan fonmed ; elegantly rot
- «Fan-formed ; elegantly reticu-
Siabelkfores. lated, with supericm)lt undu-
luﬁng stripes, decussating on
Fialy Shrows, sproad fan-ik
g-"‘-‘ mo....-‘-'FIiﬂl m e.
48, --gardun. .“a—-Dlla.tgd like a fan; with la-
wellated wrinkles onboth gides,
: and echinated with spines,
49. — pannea. . . . —~—Fhabelliform, with a cloth-like
texture.

- ﬁ:amttu. . . ~Fan-formed, more or less lo-
bated, and covered with small
mgnlar crevices.

- 81, «- cancellaria. . --Low, fabelliform, compressed ;
mxﬁcatxons coalescent, dis-

m trellised form, and
ed on the edges.

R. — wrata. . . . . .~~Erect, compressed,fan-formed
lotsas, thh connected a:&bee: H
uppes margia rounded set
- wili foramina.
53.. < deloiden. . . . —Exect; truncated inthe upper
: ' partr(frequenﬂyencrnstedmth
vemsmdculss on both sides.)

54. - sarteginaly. . —Circular and smoethish; con-
cave-on one and convex on the
other side ; with small round fo-
mhadlsposoddmostmms.

55. — Whtuwﬁbpedlculated oblong, spa-
tuliferm, with finger-formed ap-
pmdices.

IV. Concave expanded masses; cup or funnel-formed.
© 88.. 8 usitatissima. . —Purbinated ; soft, tonentous,

very jagged and porous.
. 57. = tubslifera. . .'.--Wlth tubuliferous: lobes..
68, — stellifera. . . . .—Cup-formed, with thickly set

stelhform pores in the hollow
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. 8. striata. . . ..

— campana. . .
— turbinata. . .

— vasculym. . . .
— brassicaria. .
— cyathina. . . .
— Otaheitica. .

41

—PFunnel-formed, with rough
Yongitudinal sfriee on the sides.

~Bell-formed, with lamelloso-

reticulated sides.
—Turbinated, narrow and long,
cavity echinated.
—Turbinated; surface smooth,
edge woolly.

—Expanded, subfoliaceous,
lobes large, surface smooth.
—Cyathiform; with small, scat-

tered, round opemings.

.—Cyathiform ; slightly lobed,

with longitudinal crevices.

— costifera. . . . —Turbinated, with longitudinal
ribs on the sides.

— labellum. . . . —Labelliform, like slips of
paper; striated with longitudi-
nal thread-like risings.

— pocillum. . . . —Caliciform, with fine pores
and clefts.

—vpenosd. . . . .. —Open cyathiform, and reticu-

: : lated with vein-like white, dis-
tinct fibres.

— sportella. . . . —Basket-formed ; reticulated.

— bursaria. . . . —Wedge-shaped, urse-like,
connected in a fan-form.

— bilamellata. . —Flabelliform, terminating in
two ample straight, parallel
lamellee.

— calix....... —Turbinated, stipitated; the

. substance thick and lax, inter-
. nalll?{) rather gibbous.

— ficiformis. . . —Turbinated, apex open.

. — compressa. . . —A compressed cone, with lon-
: gitodinal fissures internally.

V. Tubulous or fistulous masses, not expanding.

76. . S. lacnosa. . . .—Cylindrical; externally exca-

vated by irregular and winding
lacunee.
G
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Species.
l”77. S. tubaformis. .—Long simple tabes, tubercu-
lated externally. ‘

78. — fistularis.. . .—Long, aggregated,  simple
tubes, gradually enlarging.

79. — plicifera. . . . —Approaching to the infundi-
biliform, with external, tortu-
ous anastamosing plicee.

80. — scrobiculata. .—Oblong top-form ; with une-
qual furrows and roundish cells.

81. — vaginalis. . . .—Oblong and tubular; the
outer surface with rough, flat-

- tish tubercles.

82. — digitalis. . . . —With longish processes, slight-
ly connected; the surface mu-
ricated and ragged.

83. — bullata. . . . .—Branched, tubulous, with in-

' flated nodes, and terminating

. in points.
84. — syphonoides. .—Tubes elongated in the form
of a syphon.
85. —colus. ...... —Erect, clavelliform, and tubular.

86. — tubulosa. . . . —Full of tubes, branched, erect

A and slender at the end.
87. — muricina. . . . —Subramose  tubes,  every
where muricated with acute

tubercles.
88.. — confederata. —Formed of many connected
. tubes.
89. — intestinalis. . —With many hollow, unequal
lobes.

90. — coronata. . . —Minute, a tube crowned with
' radiating little spines.
Y1. — tubularia....—Sessile, compressed, porous,
with longitudinal tubules.
9. — ciliata. . ... —Conical, bending tube, becom-
ing smaller upwards, and cili-
ated at the apex. )

VI. Foliaceous masses; divided in flat, leaf-formed
-lobes.
98. S. perfoliata. . .—Plain stalk, with round foli-
accous lobes, disposed spi-
rally on the stalk.
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" 94. 8. pennatila. . —With erect, rounded, wedge--

. formed, foliaceous lobes, very
' porous.

95. — cactiformis. . —Ramose ; with flat, flabellated
expansions rounded or muria-
ted at the summit, and- small

, dispersed excavations on one
face.

96. — crispata. . . . — With contorted, bubbly, sup-

' pellucid, curled, coalescent ex-

pansions, of very fine fibrous

. ' texture.

97. — basta. (panache noir).—Black, fibrose, fron-
- dose-cristated; with separat-
ing convoluted folds of loosely
connected fibres.
98. — lamellaris. . . —Sessile, frondose, with many

' : soft, erect, and nearly parallel

lamellee, broadest in the upper

: part.

- 99, — endivia. . . .. —1In soft spatuliform thin plates,
wrinkled on their edges and
surface.

100. — urceolus. . . —Green, obovate, narrow and
ragged at the top.

101. — mamifleris . .—Of different forms; cavernous,
with conical bending tubes,

- ‘ with elevated tubular pores.

- 102. — polyphilla. . —With pediculated fronds; with
convoluted plaited lobes and
longitudinal fibres.

103. — pavonia. . . —~With sub-proliferous, roundish
fronds; with foramina on one
side.

104. — scariola. . . . —With foraminated expansions,
dividing inamultitude of plates,
lobated, turned, and as it were
crimped, in various directions. -

. 105, — heterogona. .—Expansions, so turned as to

. form imperfect tubes.

" 106. — thiaroides. . —Many narrow erect lobes,

emulating a muricated crown.
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107. S. xerampelina. —Ramose, wih ovate incised
fronds, with a tow-like in-
crastation.

108. — jumiperina.- . —Ramose, fronda with the fibres
arvanged like a lattice work.

109. — rapharus. . —8ubatance like tow, and po-
rous ; with ovate frond-like
lobes, withlongitudinalgrooves
and wrinkles om botk sides.

110. — mesentering. —With broad lamellz, plaited
im winding forms.

111. — leporina. . . —Frondose, deeply fringed; di-
lating and sublobated towards
the apex.

112, — lacinieta. . . —-Froadose, with many erect
aggregated jagged lyre-formed
lamelloe.

..113. -fnntbfua. . —Slightly ramifying, with round-
ish, prollferous lobes, the limb

: fimbriated with curled fibres.
14, — fimbriata. . . ~Slightly ramifying, with ovato-
. subrotund fronds, the limb

fimhriated with curled fibres.

VII. Branched masses, pkytoidal or dendroidal; the
ramifications distinct.

- 134, S axbarescens. —Ramese ; branches subcom-
pressed ; apex palasated, digi-
tiform.

116. — mrgultasc. « —Branches roundish ; thh erect
twigs, rather pomhd
112. — longicuspis. .—Base, a trellisse formed of 5
. or 6 meshes; whence rise from
Gto9 stralgkt leng branches,
somelimes coalescing, forming
thin digitations or long points.
118. -- ¢sparegus. . —Ramose, erect, many stems.
119. — dickaloma. . —With erect, lound, subudatied

: d)ehotomous branches.

120. — echidnea. . . —With erect, rigid haanches, all
ovex muricated.
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Species.
12k, S. mmrécala. . . —Thinly hranched; sabstance
like cork;; branches cylindrical,
and beset with abtuse shagey
122. — vulpina. . . .—With ramose lobes, rather lat-
ﬁﬁ with compressed pa-

. P ,
123. — spicalifera. .—Branches erect, sub-cylindri-
cal tnbercles, muricated with

spiculee.
124. — cartinoides. .~Thickly branched; angulated
branches, with subSpmousand

membranaceous expansions.

125. — amarenthina.—With compressed, divided and
lobated branches, dilated up-
wa(r;h and longitudinally stri-

' ate
126. — strigillaia. . —Flabelliform, flat branches,
: with echinated papillee.

127. — nervesa. . . —Branched fan-like ; nexvous
sub-reticulated branches.

128. — rubisping. . —Branched fan-like; with di-
vided branches, rather coales-
cent ; echimated with painted
tubercles.

12Y. — abietina. . . —With stipitated, flat, incrusted
hranches, with acute papille
tenmimating in threads.

130. — elongata. . . —Sub-ramose, with a few rather
cylimdrical branches; with very
long maked and sub-reticulated

: fihres.

13%L. — sslaginga. . —Compressed,ill-formed branch-
es; with frequent spinous
keel-like rid ges.

132. — aspericormis. —Rather round, elongated, and

‘ acaleated branches. o

138. — hispida. . ..—BRamose, ill-formed, hispid
with subulated jags.

134, — serpentina. .—Round bramches, the smaller
comtorted in various directions.

135. — aculeta. . . . —Compressed, roundish, with bi-
fidand trifid ascendmg branch-
es, with cye-like openings.
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136. S. botellifera...—Witherect, tuberculated,groov-
. ed and ill-formed branches.

137. — palmata. . . —Branched and palmated ; digi-
tiform smaller branches, with

: forked terminations.

138. — lanuginosa. —Dichotomouslybranched, rather
comxmmed previously to being
divided, woolly, and formed of
very fine naked fibres.

139. — typhina. . . —Ramose; with round, erect,

wooelly branches.

140. — tupha. . . . . —Ramose; with cylindrical ob-

. tuse omentiform branches.

141. — fornicifera. . —With flat, small villous ramifi-
cations coalescing in a vaulted
lattice.

142. — semitubulosa.—With numerous cylindrical and
tortuously divaricating branch-

. es, some tubular and pierced.

143. — alicornis. . . —With many stems; branches
compressed and subdichoto-
mous; the apices attenuated ;

: : the fibres minute.

144. — dame@cornis. —With compressed porous
branches, with clefts on one
side ; apices palmated.

145. — caudigera. . —With forked lobes; the last

: being very long and caudiform.

146. — loricaris. . . —Loose branches, narrow like
straps; a little compressed,
divided and irregularly curved.

147. — cancellata. . — Ramose, flabellated, and in-
crusted; with round flexuous
branches, forming, by coales-
cing, cancellee ; the surface
finely reticulated.

148. — stuposa. . . . —Ramose, round; towey and
villous; short and obtuse
branches.

'149. — linteiformis. —In a rounded bush-like form;
the branches rather narrow,
jaggedly fringed, rough and
sharp to the touch.

~

-




Species.

150.

151.

152.

153.
154.
155.

156.

- 157.
158.

159.

160.

161.

The

S. clathrus. . .

— coalita. . . . .
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. —Many branches, crowded to-

gether, and by coalescing form-
ing cancelle ; the apices ob-
tuse, and rather turgid.
—Dilated base, inclosing other
bodies; numerous roundish,

~ compressed branches; fibres

— faveolaria. .

closely applied at the surface.

.—With elongated, sub-cylindri-

cal, coalescent branches; the
apices conical ; the surface un-
equal ; having little pits on
the surface, and being rough
on the cdges.

— macrodactyla.—With long round compressed

— botryoides. .

— radwzformzs
— prolifera. .

— ossiforms. . .

— membranosa.,

finger-like processes.
.—With oblong, ovate lobules,
apices hollow and open.
~—With tortuous, dichotomous
branches, compressed at the
apex.
—Palmated with frequent divi-
sions,and dxstmctﬁnger-formed
processes.

.—White, subramose; apex

thickened and jagged.
—With cellular membranes, ex-
ternally muricated.

— fulva. . .. ...—Amorphous and subramose.

— baccillaris.

. .—Confluent, with ramose fasci-
culi; havmg a chaffy flosculent
down, and being obtuse and
thicker at the apex.

. —Erect, caulescent; with po-

rous branches apphed to each
other.

‘

existence of fossil sponge in the transition or
in the mountain limestonc has not been ascertained, .
or in the different beds of the lias formation ; but the te-
nuity, in general, of its substance, and the nature of the
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matrices in which it has becn sought, may perhaps oc-
casion its concealment. Of its presence in the several
oolitic beds, I have not been able o acquire any satis-
factory information,except that in the Portland freestone
I have seen semi-sphwmroidal masses, about eighteen
inches in diameter, divided into flattish, foliaceous, la-
ciniated, erect lobes, and which appear. to possess a
spougeous structure. Specimens are sometimes found
in the green sand formation, but not so frequently as
may have been expected : the specimens which are most
frequently found, are, I suspect, those which are ad-
herent to the accompanying fossil shells.

The richest collection which is known of these fossils
is, I believe, that of the gravel pits of the iron sand at
Farringdon, where they are found mingled with the
fossils of some of the early formations. Some of these
specimens are of considerable size, and are in such ex-
cellent preservation as to allow, at least, of their ar-
rangement under the more comprebensive divisions
of the genus. Among the specimens are round and
cavernous, resembling sp. globosa ; pediculated, sub-
pediculated, lobated and flabelliform, ramous, folia-
ceous, cyathiform, funnel and ficiform. In most of the
- specimens the structure and form of the animal are so
‘obvious, as to raise the hope that the determining of
their specific characters, and their consequent arrange-
ment by some zealous investigator of these interesting

relics, may be expected.

Fossil remains of this substance are frequently found
in the chalk, and most nnmerously perhaps in the lower
series of this formation; but from the delicate texture of
the membrane of the sponge, and from its cavities being
filled by the chalk itself, there are no means by which
the fossil can be extricated from its matrix. Indeed, it
freqaenfly happens that these substances, agreeing as to
colour with the chalk, would exist there undetected, but
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by-the greater degree of hardness which it possesses,
and by the asperities which it presents at the surface.
They are sometimes pointed out by-the strong tint
which they derive from having sustained a ferruginous
Jmpregnation ; and in these instances, although a suf-
ficient separation from the surrounding chalk to allow
the developemént of the form cannot be obtained, yet,
by their being carefully rubbed down to a smooth sur-
face, something of this may be discovered, with, ge-
nerally, a tolerable display of the internal structure.
The nodules of chalk flint frequently contain the
silicified remains of sponge, and in a state which will
. allow their form and structure to be much more easily
traced than in the chalk itself. The most common forms
:in which these occur are oblong or nearly globular: and
they are either imbedded in the chalk, or scattered onits
surfacé, or in the neighbouring declivities. These may
be frequently found on the Sussex downs, the Gog-
-magog hills of Cambridgeshire, and, indeed, on or about
amost of the chalk hills. These nodules appear to have
been formed round fragments of sponge of different forms
and structure, and to be more or less filled, according
to the degree of decomposition and subsequent removal
-which the included substance had sustained after its
inclusion. 1Insome specimens, particularly among those
of Wiltshire, which have been collected by the liberal
encouragement of Miss Benett, a tuberous or ramified
body, and, in some instances, two such bodies, are
extended across the cavity of the flint, and covered over
with a fine white powder of chalk and silex blended.
“These bodies appear to be casts in the cavities of sponge,
the substance of which has passed away. In others
the substance which had been included appears to have
been broken down and removed, and its place occupied
by chalk which has intruded in a pulverulent state;
whilst in others the cavity alone remains. Oblong .
H
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nodules, found on Stokenchurch Hill, and for sone'

distance on the Oxfordshire side, very frequently ex-
hibit specimens, which, on being broken, display the
structure of the Zoophyte in great distinctness. In the
chalk marl at the foot of the cliff at Beachey head, are
botryoidal and lamelliform masses, which not only from
their external forms, but the appearances yielded on
their fracture, lead us to the recollection of the masses
of fossil sponge at Farringdon, and which, in all pro-
bability, have been yielded by the chalk marl.

Fossil sponge of a very fine texture, and in a pulvi-
nated form, is sometimes found investing the shells ac-
cumulated in the cliffs at Walton and Harwich.

A flint stone, found on the shore at Dawlish in De-

vonshire, bears decided marks of its having derived its
form from the siliceous impregnation of sp. mammillarss.

8everal fossils of the tribe of Zoophytes haviag been
noticed in a former wezk, which, although not posseas-
ing the decided characters of the genus, were still, with
expressed doubt, placed among the Alcyonia; an at-
tempt at a better classification of some of these bodies
is here attempted.

The first of these, are those bodles which are distin-
guighable by bundles of tubali passing through a sponge-
ous substance, and which may be thus characterised.

Siphonia.—A. fossil animal, with a polymorphous
body, supported by a stem preceeding from a fusiform
or ramose root-like pedicle; the original substance
spongeous, and pierced by a bandle of tubes derived
from the pedicle, passing through the stem, then ramify-
iag and terminating on the surface of the body.

The various spongeoid fossils, bearing the forms of
cups, funnels, fruits, &c. described by M. Guettard,
as obtained from Verest, near Tours and Saumur, and
at Montrichard, in Touraine, and by the Rev. J.
Townsend, as found in the green sand of the Vale of



51

Pewsey*, as well as those which are figured, PL IX,
fig.1,4,5,7, 11,12,13, PL X, fig. 6 and 13, of the
second volume of Organic Remains, &c. are of the
same genus.

Since the publication of the last mentioned work,
Mr. Webster made the discovery of those interesting
fossils in the Isle of Wight, which from their long
seeming stalks, and from their tulip-formed superior
terminations, obtained the name of tulip alcyoniat.
These fossils decidedly agree in the characters which
have been assumed for this genus.

Soon after the discovery of these fossils, Miss Be-
nett, whose exertions have much aided this depart-
ment of Natural History, favoured the Geological So-
ciety with a suite of drawings, and of fossil speci-
mens of various forms, but decidedly of this genus,
which had been found in the sand, chxeﬂy in the
neighbourhood of Warminster. This valuable collec-
tion is rendered extremely interesting, by the great
variety of forms which these fossils have assumed;
cylindrical, straight, ramified, round, oblong, ovoid,
wide and narrow, short and long, cup or funnel-formed ;
elongated like a cucumber, as in Organic Remains,
Vol. II, Pl. X, fig. 6; tulip-formed, exactly agreeing
with those discovered by Mr. Webster, and assuming
also the forms of spongia turgida, sp. alcicornis & dam-
cornis, and indeed many other of those forms which
sponge offers to our observation. Among the most

_ interesting specimens are those which are lobated, and

* The Character of Moses, &c. PL 1, fig. 1, PL 1, fig. 1,2,8, PLIII,
551,238

t Geological Transactions, Vol. II.  The importanee of this discovery
of Mr. Webster will be observed, when it is considered that the remains
of this animal, known perhaps only io this formation, are found in consi-
derable numbers in the Leith Hill of Surry, in the green sand of Wilt-
shire, Devonshire, &c, and in the free-stons of Portland, approxunatmg to
the green sand,
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in which from two to five or six lobes, closely united
together, are found upon one stem ; and in-one speci-
men, two stems arise from the same base, one of
which terminates with three and the other with four
lobes*.

Flints are sometimes found of a toundish form,
pierced internally with numerous tubules passing in
every direction, and giving the idea of the flint having
invested a small hispid leafless shrub. It is extremely
probable that these fossils may have originated in a
species of this genus, bearing this form, and having
the tubuli thus radiating through the spongeous part;
the siliceous impregnation having solidified this part,
and left the tubules unfilled.

It is not to be doubted that, when the specific dis-'
tinctions of the several specimens belonging to this
genus have been ascertained, the number of its species
will be found to be very considerable®.

At Pl 1, fig. 8, is represented a transverse section
of one of the stems of a tulip-formed specimen, in
which the bundle of tubules are shown; and at fig. 7,
the superior extremity of the same fossil is given,
with' the numerous terminations of the tubuli. These "
may be also generally discovered on the sides of the

* From the account given by Miss Benett to the Geological Society, re-
specting these fossils, it appears, that they are found in the Valley or Com-
mon of Warminster, in the reddish yellow sand, ata depth seldom exceeding

two feet, on the sides of the hills. At thtburn near Claythill, in the same
" neighbounrhood, the green sand comes to the surface, and these fossils.are
found in it. At Borebam, on the east side of Warminster, the grey sand is
uppermost, and there, but most rarely, are found fossils of the same kind.
¢ These fomsils,” it is observed by Miss Benett, “appear to belong to the top
of the sand formation, without regard to the sort of sand. The yellow sand
appears to be the grand depot of them: in the green sand, large specimens
predominate ; but those of the grey sand are in a higher state of preser-
" vation,” These fossils were discovered by Mr. George Warren of War-
minster, to whom Miss Benett states herself to be indebted for them.
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depression or _cavit'y which-sometimes exists in the
superior termination.

The existence of these animals appears to have been:
confined to that sea from whose waters the green sand
formation was deposited; no traces of their remains
being mentioned as found in the strata of any of the
preceding or subsequent formations.

Animalisation has, in this genus, proceeded a degree
beyond that in which it exists in sponge; since,
added to the spongeous texture, is the bundle of tubes
which has been here considered asyieldingits generic
distinction.

In the fossils next to be examined, a different and
more distinct kind of organisation is discoverable : tubes
here exist also in considerable number, and are con-
nected by transverse intercurrent tubules. The or-
ganisation existing in this animal seems to authorise
its being placed in a distinct genus ; and it is presumed
that the designation which is here assumed for it will
not be disapproved.

Mantellia.—An animal with a fusiform or ramose,
root-like pedicle, a stem and body fdrmed of tubuli,
anastomosing in a basket-like texture, with openings
on the internal surface.

The most common species of this genus is the fossil
which has been described by Mr. Mantell, as a species
of Alcyonium®*. But whilst removing this fossil from
the genus under which Mr. Mantell had placed it, it
must be observed, in justice to this gentleman, that it
had been stated by the present writer, that ¢ althqugh I
shall in general speak of these bodies as alcyonia, I
am aware that, when their histories have been eluci-
dated by the inspection of more illustrative specimens,
several of them may claim other designationst.” In

* Description of a fossil Alcyonium from the chalk strata, near Lewes.
Transactions of the Linnsan Society, Vol. X1, 1815, Part 2, page401. .
t Organic Remains of a former World, Vol. II, page 89.
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conformity with this opinion, Mr. Mantell chose to
speak of this body as an alcyonium; his judgment, at
the same time, directing him to do it with due reserve;
he also ¢ wishing it to be allowed only a temporary ad-
mission into this situation; till future discoveries shall
point out more precisely its sitwation in the scale of
animated nature.”

The specimen ‘Pl. I, fig. 9, reduced from Vol II,
Pl1.X1, fig. 1, of Organic Remains, belongs to a species
of this genus, and appears to have been part of a stem.

. In this species, it will be observed, that the trans-

verse anastomosing vessels are but few, and smaller
than those which proceed in a perpendicular direction.
In the specimenPl 1, fig. 10, reduced from Pl. X1, fig.6,
of Organic Remains, the characteristics of the genus
are more decidedly shown, the intervening vessels are
much more numerous, and approach nearly in thickness

"to those which they connect. In other specimens de-

picted in the work just referred to, the characters of
other species may be perceived ; thus in Organic Rem.,
Vol. II, Pl. X1, fig. 3, the anastomosing is formed
by the oblique arrangement of the tubuli; and in fig. 7
of the same plate the same effect is produced by the very
frequent ramifications and inosculations of the vessels.
It is indeed extremely probable, from the appearance of
numerous imperfect specimens, that the industrious
collector will be enabled to place many more species
mnder this genus.

The remains of this genus are almost all confined to
the chalk; butin one or two specimens, appearances are
ebservable which lead to the sappesition that they may
bave been deposited in some part also of the chalk marl.

Alcyonites.~There ave very few animals to which we
can have access in their living state, whose nature and
structure are so little understood as the Alcyonium ;
and hence have arisen considerable difficulties when
examining them in their fossil state. The definition and
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descriptions of M. Lamouroux, with the observations
which he has made on their structare, are so likely to
yield useful information in the examination of their
fossil remains, that I feel no besxtatxon in introducing
them.

““Alcyonium. — A polymorphous polype bearing animal,
formed of a fleshy animated mass, sometimes inert,
sometimes sensible, and filled with retractile polypi
which expand on its surface. In the dry state this
mass appears composed of fibres reticulated and in-
terlaced at the cemtre, radiating to the circumference,
and covered with a firm cellular, coriaceous or creta-
ceous covering*.”

The number of tentacula are said to vary in different
species, but M. Lamouroux only examined the polypes
of Alcyonium lobatum, and found them not to agree
with those attributed by Dr. Solander and Dr. Spix to
this species.

In the following catalogue, as in that of the sponges,
the mest obvious characters, and those which are most
likely to be detected in the fossil, are particularised.

1. Atcyommn arboreum.—With papillary pores dis-
posed in lateral and terminal tuberosities.— Gmelin,
p.3810,n. 1.

2. A palmatum.—With a simple stem, subramous, and
papillous at the extremity.—Marsilli, Tab. XV, n.
74, 75.

3. A. lobatum.— With a grey, tuberous crust; lobated ;
with numerous impressed pores.—

1. A. digitaiwm, ordead nmn’s toesof Ellis, Coral. Tab. XXXIX,n : . A.a.
3. A. exos. Spinx, An. du Mus. Tom. XIII, Tab. XXXIII, fig. 8 to 14.

4. A. rwbrum.—Red, soft, and encrusting; entirely
covered with pombs or stars with eight rays.

5. A. cydonium.—An oval or elliptical mass, convex
above, cencave beneath, irregularly grooved and
notched; cells discoverable if the skin is not injured.

6. A. massa. -Irregularly shaped.

* Histoire des Polypicrs Coralligenes flexibles, &c, pat J. V. F, Lamou-
roux, A, Caen, 1816, p, 317. .
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7. A.cidaris.—Fixed, globose, and hard ; excavated by
tortuous sinuses; terminal depression large; fre-
quent, small, substellated openings.—Donat. Adr.
p- 56, Tabd. IX.

8. A. vesparium.—Fixed, erect, large, ovato-oblong ;
apex, obtuse ; internally cavernous; many minute

openings. ,
9. A.incrustans.—Lobated; spongio-fibrous within ;
numerous small substellated pores.
10. A. serpens.—Fleshy, tape-like; tortuously creeping ;
with wart-like prominences with subradiated open-

ings.
11. A. trigonum.—Carnous, cellular, subtrigonal, cover-
+ ed all over with small openings. .

12. A. foratum.—Oblong, smoothish ; surface subreti-
culated ; foramina rather large and scattered.

. Spongia ?

13. A. cribrarium.—Coriaceous, widely incrusting.
* '14. A. phalloides.—Pedicle short and thick, supporting
. wide tortuous lobated branches, heaped in a dense
mass, with small scattered oscula.

15. A. pyramidale.—Cylindrico-conical ; red and fleshy
within.

16. A. pulmonaria.—Pulpous, olive-coloured and livid ;
compressedly lobated; covered with very small
stellated oscula.--EllisCorall. p.97,n.1,Tab. X V1I,
b, B, C, D. . ‘

17. A. lyncurium (Orange du mer).—Globose, fibrous,
yellow, warted. — Planc. Conch. Min. 2, p. 44,
;gp. 2, p.114,n.3; Marsil.p.82, Tab. XIV,n.72,

18. A. alburnum.—White, very branched, thin, sub-
divided, with tubular-terminal pores.

19. A. plicatum.—Wide, rounded, lamelliform, with
thick lamellee windingly plaited, subcristated, with
minute scattered foramina.

20. A. sinuosum.—Lamellated ; erect, thick lamina,; tor-
tuously winding like the folds of the brain, with nu-
merous marginal openings. Spongia ?

21. A. manus diaboli.—Polymorphous, perforated, with
obtuse protuberances.

22. A. diffusum.—Very ramose, diffused and ill-formed.

3. 4. stéeptrum.—l;ong, cylindrical, obsoletely cla-
vated. o

L]

™
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24. A. ensiferum.—Long branches, rather flat and bent
like a sabre.

25. A. junceum.—Very long, roundish, but compressed,
soft branches.

26. A. quercinum.—Frondose, with flat, winding, lo-
bate processes.

27. A. asbestinum.—Stem reddish, nearly cylindrical,
beset with oblong pores, set in quincunx order.

28. A. cranium.—White, tuberous, set with sete.

29. A. papillosum.—Sessile, incrusting, and variously
lobated and papillated with spinous tubercles and
echinulated interstices. ‘ :

30. A. tuberosum.—Tuberous, yellowish: tops often
subdivided; set with tubular pores.

31. A. ficus.—Fig or pear-formed; tuberous, rather
ova7t;; pulpy and livid.—Mars. p. 87, Tab. XVI,
n, 79, .

M. Lamouroux observes that there is reason for be-
lieving that there exists in the Mediterranean two
bodies of the same figure: the one belonging to

* sponge, the other to alcyonium. Solander considers
that figured by Ellis to be sponge.

32, A. cylindricum.—White and round.

. Lamarck considers this as only being a detached por-
tion of a ramose alcyonium.

33. A. radicatum.—Substance homogeneous,like cork ;
with very small scattered pores; base divided by
many clefts. No bark discoverable.

34. A gelatinosum.—Cylindrical or compressed, pel-
lucid and watery within, irregularly compressed
and branching.—Planc, ed. 2, p. 115, c. 29, Tab.
3(6A; Ellis, Cor. p. 102, n. 5, Tab. XXXII, fig.

In Parkinson’s Herbal, he considers it as a
sponge: others have thought it an ulva or sucus.

35. A. pappillosum.—Encrusting, covered with large
convex papillee.—Mars. p. 86, Tab. XV, fig.76-78.

36. A. distomum.—Encrusting, with red scattered pa-
pillee, each with two openings.

87. A. gorgonoides.—Ash-coloured, flesh mixed with
sand ; radiated wart-like cells.—Solander and Ellis,
p. I83,n. 8, Tad. IX, fig.1, 2. ’ ,

38. A. corniculatum.—Four stellated pores surrounding
a central papilla, with four erect terminal crescents.

1 .
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39. A. stellatum.—Terminations distinguished by two
stellated cells.

40. A. fuviatile.—Encrusting, polymorphous set wnh
pentagonal tubular pores.

The following compose the second section of the
Alcyonia of Lamarck, who distinguishes them from
the former by the openings of the cellules not appear-
ing on the dry specimen. M. Lamouroux considers
them as doubtful, and perhaps as intermediate be-
tween the Alcyonia and the Sponges.

41. A compactum.—Tuberous, globoso-pulvinate ; sur-
face smooth.

42. A. medullare.—Lamarck assumes for this species

- the synonymous alcyonium of Ellis, Cor Tab.
XVI, fig. D,d, D 1.

43. 4. testudmanum —Elliptical ; rather ﬂattened con-
vex, spread, slightly retlculated with many dorsal
ridges, with slightly interrupted. cristze.

44. A. orbiculatum.—Compressed, rounded, thick ; sur-
face rough and very porous, unequal sized pores.

45. A.radiatum.—Circular; upper surface concave,
smooth, folds radiating to the margin; with about
six conoxdal tubercles ; lower surface convex, '

. radiated with fibrous costee.

44. A. cuspidzfemm —Bessile, erect, hollow; slit up-
wards in many long, straight, sword-shaped lobes,

with a surface very slightly porous.

%ramdowm .—Hemispherical, gelatinous, semi-
pellucid; raggedly grooved underneath; surface
gra.nulated and wool-like, -

48. A. putridosum. — Ventricoso-globose, somewhat
pear-shaped; thin at the edges and slightly reticu-
lated ; surface set with tubular openings.

49, A. purpureum —Of an intense purple; flattish, car-

- no-spongeous ; surface smooth. »

50. 4. boletus. —Substlpltated clavated ; internally, ra-

. mose fibres latticed -with dilated lamellae, surfa.ce
incrusted, porous and tuberculated.

51. A. bolehfome —Sessile, simple, rounded ; flat on
one side, convex on the other; with small tubercle-
formed risings sprinkled with ‘small cells.

47. 4
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Although difficulties may attend the attempt . to ar-
range, by these characters, substances so vaguely formed
as the alcyonia, especially those which exist in a fossil
state; yet it will be found that the above table will
afford considerable advantage to the student of fossils.
He will by a comparison with the characters of the
species as there given, and by attention to the following
observations, gain a nearer approximation to the true
character of the substance under examination, and will
be frequently enabled to give to it a name and place.

Difficulties must frequently arise whilst endeavouring
to make the required distinctions in fossils of this kind,
arising from the inability which is frequently found
of ascertaining, in fossil specnmens, the nature of its
texture ; it sometimes happening that no assistance can
be yielded ecither by the form of the fossil or by the ap-
pearance of its surface. The ambiguity arising from the
form depends on the fossils of this genuns being some-
times found under the same specific forms which belong
also to Spongites, Syphonites, and Mantellites : this is
particularly the case with the cyathiform and fructiform
species, which may be found in all these genera.

There are therefore four distinct genera under which
fossils bearing the same general forms may "be placed;
and the characteristic marks of each genus will, in ge-
neral, be found sufficiently evident on their surfaces to
mark the situations, which, in classification, each of
them should hold.

If a cellular texture, such as would be formed by the
irregular decussation of membranous substance, can
alone be traced, without any appearance of tubuli, the
place of the fossil would appear to be under the genus
sponge; but if, in addition to the spongeous texture,
straight or regularly divaricating simple tubuli should
appear, its place would be under syphonia. If, whe-
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ther spongeous texture appear or not, simple tubes
are discovered connected laterally either by anastomos-
ing or intercurrent tubules, the fossil may be consi-
_ dered as belonging to Mantellia ; but should the more
compact part of the fossil, or its porous surface, dis-
play the evident labours of polypes, no doubt should be
entertained of placing it among the species of 4lcyonium.
This may be instanced, as has been just mentioned, in
those fossils which bear the forms of fruit: in sponge, is
Sp. ficiformis ; in syphom‘a, a correspondent form fre-
qnently occurs; in Mantellia, the fossil figured, Or-
ganic Remains, Vol. II, Pl. XI, fig. 3, may be in-
stanced ; and in Alcyonium, is both 4. ficus and 4. cy-
donium.

Although M. Lamouroux has not thought proper to
reject from the preceding table several bodies which
have been considered as Alcyonia, he is himself of opi-
nion, that the number should be much diminished: con-

sidering those only as Alcyonia which are evidently

" the production, and have been the habitation of polypes.

He accounts for Lamarck baving intermingled and

confounded these animals, by his having too frequently

\ Judged of them from the dry specimens; but is of

opinion that they may be readily distinguished either in
their living or dead state.

In the recent alcyonia, the polypes or their cells
may be always seen on taking them out of the sea; but
nothing similar is discoverable in sponges. In the alcy-
onia not only is that pulsatory motion observable which
is attributed to sponge, but, in those alcyons which are
ramified, the branches are sometimes seen to be curved
-and afterwards straightened again. This is particularly
observable in 4. lobatum. The difference between the
two animals is also apparent on the examination of
the dried specimens. On a section, cither transverse
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or vertical, being made of dried sponge, no difference
of substance is discoverable; from the centre to the
circumference is the same organisation; bat on making
a section in any direction through the centre of the
dried alcyonium, a structure more or less fibrous,.
and a substance more or less grooved, will be aeen
passing from the centre to the circumference, and on
the surface will be found a distinct skin or bark-dike
covering, with numerous foramina, some of which are
hardly perceptible. These foramina appear to he the
openings of the radiating fibres, or tubes rather, and in
some species are very evident.

To endeavour to trace the fossil remains of Alcyomia
to the strata in which they were originally infixed, has
hitherto been accompanied with but little successt this

_ has been partly owing to the incorrect accounts  which

have been given, respecting these and similar smb-
stances by the earlier writers on fossils: and partly- to
the difficulty of discovering these fossils when imbedded
in stone, in the more obvious characters of which,
they are likely to participate, and thereby become more
difficult of detection.

The fructiform figures which the spongeoid fossila
so frequently possess, had obtained for them, to a late
period, the names of those fruits which it was thought
they most nearly resembled ; and even when, in a former
work, the present writer removed these substances
from the vegetable kingdom, he was still unable to
discover in them such characters as would allow him to
decide which specimen should be considered as sponge
and ‘which as an alcyonium. 1tis a remarkable cir-
cumstance, and not easy of explanation, that, after nu~
merous eager examinations with powerful glasses, he
has never seen, to his knowledge, the characteristic
radiating or decussating fibrcs of the internal part of
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the Alcyenium. In the fossils represented, Orgunic
Remains, Vol. II, Pl. XI, fig. 4 and 8, where the ap-
peurance of a cortical substance led to the belief that
these substances are of alcyonic structure, and although
the specimen, fig.- 4, in particular, possesses such a
degree of transparency as allews the discovery of or-
ganic structure, in that part which is connected with its
cortical covering, no appearance of fibres can be dis-

Bat the establishment of the genus Sipkonia, it is
beped, will considerably assist in the required arrange-
ment of this class of fossils: the obvious tubular struc-
ture in the fossils of this genus will readily enable the
stadent to effect their separation from those of Spongia
and Aleyonium : and in consequence of this abstraction,
it will in fature be only required to determine to which
of these two genera the remaining ambiguous fossils of
this class are to be attached; or failing in this, to en-
deaveur to detect in them the characters of some un-
doscrébed genus.

‘With respect to the ascertaining of the stratam or
even the formation to which the alcyonic fossils be-
Jong, little more than negative information can be
given: ¥t does not appear that they exist among the
Syphonia in the green sand ; none having been spoken.
of as existing in the rich mines of Warminster, in the
Portland freestone, or in the Black-down hills of De-

Some fossils, which have been considered as belong-
ing to this genus, have possessed appearances which
have led to the suspicion that they had been imbedded
in some of the strata of Oolitic formation; but no po-

_ sitive evidence has been adduced of their having been
fonnd in such sitaations; nor do any statements appear
te have been made of their remains having been detected
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in any of the subjacent formations of lyas, mmmtun
lnmestone, &c.

It is from the examination of the matrix of some
fbssils apparently of this genas that the conjecture is
offered that the chalk marle is the stratum to which
the alcyonia more peculiarly belong.

Tethia. A tuberous, subglobose polypifer, fibrous within; the fibres
rather fuseiculated; divaricating or radiating from the centre to the peri-
phery, and glued together by a small portion of pulpy matter; cells in a
eortical crust disposed to fall off.

The characteristie difference of this genus, and by which it is propesed
th saparate it from Alcyovium, is the diverging, radiating, internal fibres,
being collected in fasciculz.

From the description of this genus and of some of its
species, there does not appear to be any reason for sup-
posing that it may not be as susceptible of those
changes on which petrifaction depends, as some of the
species af Alcyonia are known to be. Fossils indeed,
regembling in form Tethya lyncuriim, (Orange du Maw)
figured by Marsilli, Donati, and Esper, ave not infre-
quent among the assumed fossil remains of Alcyemia. -

Geodia. A free, camose, tuberiform polypifer, hollow and empty, and
firm and bard when dry; the outer surface being all over porous; and
Iras on the side a separate circolar ares, pierced with larger pores,

This animal is perhaps described only by Lamarck,.
who. has seen but one specimen of it, which he pur-
chaded at the sale of the cabinet of M. Turgot, Go-
vernor of Guiana: nothing has been stated respecting
its existence in a fossil state.

Palythoa —M. Lamouronx has very properly formed
a genus for the reception of two animals which Solander
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had placed among the Alcyoniums, but which differ
from that genus in manifesting more complexity of or-
ganisation ; the cavities, which are distinct, are divided
by longitudinal lamellee, being each appropriated to a
single polype.

Palythoa.—A polypifer, flat, covered with numerous, cylindrical, united
mammillee, of more than a centimetre in height, with isolated cavities or
cellules, almost longitudinally chambered, and each containing & nngle
polype. —Lam

Sp.1. P. namdlon.—'l‘he polypiferons cellules with a lteth
opening.—Sol. and Ellis, p. 179, n. 5, Tab. 1, fig. 4, 6.

Sp. 2. P. ocellata.—Rugous mammille; opening ltelhted and radi
ated.—Sol. and Ellis, p. 180, n. 6, Tab. I, fig. 6.

A sketch of this species in its recent state, from Ellis, is given Plate I,
fig. 14,

One specimen has been seen by the writer which he
considered as the fossil remains of the second species ;
it ‘possessed the general external characters, and also
had the peculiar ochraceous appearance which is attri~
buted to it by Solander. '

Advancing on the scale of organisation, we arrive at
that division of Zoophytes in which our admiration’
is excited by the minuteness and elegance of forms,
observable in their receptacles ; the habitations of the
animals appearing like minute plants of beautiful forms,
whilst the animals who formcd and inhabit these dwell-

s microscope to examine into

s even to discover their ex-

iitects are divided into those

s of a soft and yielding sub-

aave the property of secreting

and deposltmg for this purpose a substance rapidly in-

durating and acquiring a hardness almost approaching
to that of stone: the latter alone require attention here.
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PoLYPIFERS formed like Netawork.

Flustra.—A submemtbranous, flexible, lapidescent polypifer, frondescent,
or expanded in a thin crust, formed by numerous rows of cells, disposed as
if woven together, on one, or on the two opposite surfaces. The cells ses~
sile, contiguous, adherent, short and oblique; the terminating mouth rather
gaping, and in some dentated or ciliated.

The following are given by Lamarck as fossil species, but of which the
geuera appear to be doubtful*.

1. Fl. tesselata—Incrusting, with septe rounded forward; cells depressed
upwards; the mouth small and nearly round.—Desmarets aud Le
Sueur, Bull. des Sc. 1814, p. 55, Pl 11, fig. 2.

Found on the fossil bodies, such as echnmte,s, belemmtes, &c of the envi-
rons of Paris.

2. Fl. reticulata.—Formed of mederately thick fronds with cells on both
sides; the cells long oval ; the septz rather prominent; and the mouth
rather transverse,—Desmarets and Le Sueur, Bull, des Se. 1814, p. §8, -
PL 11, fig. 4

Pound in the sands of the environs of Valogne, with the baculites,
belemnites, &c.

3. Fl quadrate.—Incrusting and radiated,,with cells formed in squares or
parallelograms,— Desmarets and Le Sueyr, Bull. des Sc. 1814, p. 53,
Pl 11, fig. 10.

On the east of a fossil bivalve.

4. FL crassa.—Incrusting ; thick; with septe, prominent, but depressed
upwards; the cells short; alarge crescent-formed mouth.— Desmarets
and Le Sueur, Bull. des Sc. 1814, p. 53, Pl 11, fig.1.

On a fossil oyster of Grignon. .

5. Fl. eretacea.—Incrusting; thick; with ovately oblong cells.— Desmarets

and Le Sueur, Bull. des Sc. 1813, p. 53, No. 6, Pi. 11, fig. 3.
On a fossil nurex in the environs of Plaisance.

6. Fl, utrienlaris.—Incrusting; with rather depressed ovate cells, widest
behipd; the mouth small and placed forwards.— Desmarets and Le
Sueur, Bull. dec Sc. 1814, p. 54, P, 1, fig. §.

On fossil echinites of the chalkt.

In addition to these, M. Lamouroux particularises
the following:

7. Fl. bifurcata. Foliaceous; the fronds dichotomous, with bifurcated
sammits, and set with hexagonal ‘celtules on both surfaces.—Desmarets
and Le %umr, Bull. des Sc. 188, p. 53, PL II, fig. 6.

8. Fl. microstoma,~Incrusting; thin ; with oval, slightly convex, mdutmct
cells ; the mouth very small and round, and placed in the middle.
Dwmncta and Le Suewr, Buu.dee&.lau, p. 54, PL. I, fig. 9.

On the large fossil oysters of Sceaux.

* Histoire Naturelle desAnimaux sans Vertebres, par M.le Chev. de
" Lamarck.

t Histoire des Polypiers coralligenes flexibles, vulgairement nommés
Zoophytes, par J. V. F. Lamouroux, D.E.8, Caen, 1816.
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11. Celiepora—~A sublapidedus polypifer, internally porous, expanded in
a crust, or raised in flat, tiff, lobated or ramose, slightly convoluted fronds, ~
bearing cells on their outward surfyce. The cells, rather membranous,
urceolated, ventricose, close, rather projecting, aud confused; the mouth
constricted.

Desmarets and Le Sueur have, in the Bulletin des Sciences, already
referred to, ascertained the existence of two fossil species,
1. Cell. megastoms. Incrusting; with very distinct ovate cells, irregularly

heaped together ; the mouth large, Pl II, fig. 5.

On chalk fossils,

%, Cell. globulose. Incrusting; with distinct globulose cells, and a trans-

verse mouth.
On chajk fossils.

The fossil Cellepore are distinguishable from the
fossil flustree, by their cells being urceolated and irre-
gularly placed, and by the constricted appearance of
the mouths.

No species of Tubulipora has been found fossil. They
might be distinguished by their cells being longish,
tubular, and not connected together by any lateral adhe-
rence; and by their mouth being round and regular.

Neither has any species of the genus Discopora been
described as seen in a fossil state : they might be distin-
" guishable by their form, which is that of a discojdal un-
dulated plate, the upper surface covered with numerous
small, short cells, in quincunx order, the mouth not be-
ing constricted. They differ from the tubulipores,in the
cells being more sunk and less free; and from the celle-
pores. in having no lobated, convoluted, or ramose ex-
pansions. '

Eschara also has not been found fossil ; its species
would be discovered by their flat, lamelliform, thin ex-
pansions, with cellules in quincuncial order disposed
on both sides, by which they may be distingnished from
the millepores and resepores.

Adeona might be placed in the same genus as Es-
chara, but for its peculiar stem, which is sub-articulated
and covered with a superficial crust, and its leaf-formed
expansions, which are covered with cellules.
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Retepora has also thin and flat expansions composed
of branches sometimes free, but most frequently anas-
tomesing in web-work or in fiflets. The cells are dis-
posed only on one side, which distinguishes it from
the adeonas and escharas. It isnot incrusting, which
distinguishes it from the cellepores.

A fossil species has been found in the environs of
Angers, in small pieces, by M. Menard, which is thus
described:—Ret. frustulata. In flat pieces, in lattice
work, with pores on one side.

diveolites.—A lapideous polypifer, either incrusting or in s free mass
composed of many concentric tables, involving each other. The tables
are formed of tubulous, alveolar, prismatic, short, contiguous, and parallel
cellules, connected externally in a net-work.— Lam.

The greater part of the substances helonging to this
genus, Lamarck observes, are yet only known ina
fossil state ; and of these he particularises the following:

1. Alveolites escharoides.—Subglobose, the surface webbed with rhome
boidal cells; the margin of the cells hiporous.

Found foesil, in the environs of Dusseldorf, In the cabinet of Chevalier
de Lamarck. A subglobular irregularenase, as big as a middling-sized
apple, formed of numerous layers, rather thin, enveloping each other.

2, Alv. suborbiculuris. — Hemispherical; the surface perforated with
ebligue subimbricated cells,

Fossil, from the environs of Dusseldorf, in the cabinet of Chevalierde

~ Lamarck. '

These are in masses rather large; they are convex, and almost turbi-
nated on one side; flattened and even a little concave op the ather;
being of irregular hemispherical shapes, The beds are of 3 moderate
thickness, the inner ones being the thinnest; the tubes which by
their union form these layers are very much inclined.

3. Alv. madreporea.—Oblong, smooth, subramose, and reticulated on the
hollow surfhce.—Guillard. Mem. Tom. IXI, PL. 56, f. 2.

Fossil, from the environs of Dax, in the cabinet of Chevalier de Lamarck.

This alveolite has the appearauce of a logg, rolled fossil madrepore, with
cells, not projecting as in the Madrepora porites; but the exami-
nation of its interior part discovers a considerable difference, and
shows that the mass is a componnd of pentagonul and hexagonal tu-
bular eellules, placed inlayers eu each other. :

4. Alv. incrustans.—Incrusting marine badies, the outer sarface reticalated ;
the cells prismatic, vertical, unequal, and close together.

TIts crust is composed of a single layer of closely set tubes; the surface
presents outwardly a net-work of small, @nequal, pentagenal, or hexa-
gonal meshes.

K
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These fossils are perhaps not very frequent in this
“island: I know but of two; one of which appears to
belong to the last species, Alv. incrustans. The poly-
gonal septa dividing the meshes exist in the cavities and
pass into the substance of a gravel flint, with the loca-
lities of which I am uninformed. A portion isshown,
Pl 11, fig.1.

The other is of an hemispherical form, and is, com-
paratively, a very large mass, being more than fifteen
inches in diameter. It is composed of concentric tables,
about half an inchin thickness, involving each other,
and formed of alveolar, prismatic, parallel and conti-
guous cells. It was found in a mass of Portland stone;
and by exposure to the weather has undergone such
separations of its external table, as have shown its right
to be considered as of this genus, and probably as
Aly. suborbicularis.

Ocellaria.—A lapideous polypifer, cxpanded in a membranous form;
variously convoluted and rather infundibuliform ; with an arenaceous sur-
face, porous on both sides; pores cylindrical, in quincunx order, with
a solid axis in a raised centre.

‘These bodies have the appearance of an escham, or a retepora ; but are
distinguished particularly by the solid central axis which is raised to the
orifice of each pore, and forms there a species of papilla.

There are but two species, both of which are fossil.

“1. Ocellaria nuda.—Infandibuliform, expanded and branching in various
ways.—Ramond Voyage au Mont Perdu, p. 128, P, 11, fig. 1, and
p. 345: Bulletin des Sciences, No. 47, p. 177,

Found in the lime-stone of Mount Perdu in the Pyrenees.

2. Ocellaria inclusa.—Conical, involved in flint.—Guettard. Mem. Vol.

I11, Pl. XLI; Ramond, Pl. 11, fig. 2; Bulletin des Sciences, p. 177.
Found in Artois.

Dactylopora.—A lapideons free polypifer, of a cylindrically clavafed
form, with a perforationin the narrower extremity. The surface reticu-
lated with rhomboidal meshes, the net-work itself porous,

It differs from retepora, in being a loose, simple polypifer, withont lobes,
ramifications or frondescence. It possesses an opening essential to it,
The net-work is double, interior and exterior, which unite near the opening.

D. Cylindracea.

1. Fomil. Reteporite.~Bd¥ Journal de Physique, Juin 1806.
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: FORAMMNATED POLYPIFERS,
Stony, solid, and internally compact; with perforating or tubular cells

not furnished with lamine.

Ovulites~A stony, free, oviform, or cylindrical, polypifer; hollow
within; the extremities generally perforated, and minute pores regularly
diffused over the surface.

Known only as a fossil; very small, not exceeding two millimetres in length.

‘The openings are suspected to have proceeded from injury.—Grignon.
Sp. 1. O.margaritula,—Oval, with very minute pores.—Grignon.

2. O. elongata.—Cylindrical ; the extremities truncated.— Grignon.

Lunulites.—A free, stony, circular polypifer, with one side convex, the
other concave,

The convex side striated in rays, with interstitial pores; the concave
side radiated with diverging ruge and grooves.

Sp. 1. L. radiata.—The concave side with radiating stne, the convex with
pores.

Fossil.—Grignon.

2. L. urceolata.—Cupola-formed, the convex side latticed with numerous
pores,

It resembles in form the cup of an acorn or a thimble.

Fossil, from Parnes and Liancourt.

Itis also found in the green sand of Wiltshire.

Orbulites.—A free, circular, stony polypifer; flattish; porous on both
sides, or at the margin; resembling the nummulites.

Set with minute pores, sometimes scarcely visible, regularly disposed,
but not in a spiral order. ,

Tt differs from Lunulites in having pores on both sides.
1.- O. marginalis,~With a porous margin ; both sides flat.

Recent.

2. — complanata.~Thin, fragile, flat and porous on both sides.
Foull—(hpwu, Guettard, Mem. 111, p. 434, Tab. XIII, fig. 830, 32.
F l:lnmkta.—Upper mrface convex, the lower flattish.

‘ossil,
4+ — coneava.—Convex on one side, and concave on the other; anrface
rather rugous.
Fossil.
5. — macropora.—Rather flat, with the centre depressed; rather large

pores on each side.

Fossil, ’
6. — pileolus.—Convex on one side and concave on the other, a groove

round the margin, no pores visible.

Fossil.

Distichopora.~A stony, solid, fixed, ramose and rather compressed poly-
pifer. The pores unequal and marginal, placed on the two opposite edges,
in longitudinal rows, and in the form of sutures; stelliform; wart-like
projections are scattered on the surface of the branches. '



This genus is formed by Lawmarck for the reception
of what bas been cemsidered as a millepore, meille-
pora violacea of Pallas; but which from its form, and
the arrangement of its polypiferous pores, he thinks
requires to be separated from that genus.

3. Diet. m-—lhmue,\mh flexweus ascending branches smeothly

compremed.—Pallas. Zooph. p. ¥58; Ellis and Sel. p. 140,
Not known fossil.

Millepora.—A stony, internally sofid, polynuphu, ramens or frendes-
cent pelypifer, pierced by simple, not lamelinted pores,

‘The pores cylindrical, and perpendicular to the axis or to the expansiens
of the polypifer; for the most part small and sometimes not appereat.

1. With the polypiferous pores apparent.
In this class are disposed the following species of Linnzun,Selander, &rc.

M. Squarrosa, complanata, alcicornis, espera, truncata, twbulifera,
pinnata, and rubra.

8. With the peres scaresly er not-t all apparent=—( Nullipores. }

Among these are placed, M. informis, racemus, fascieulata, byssoides,

calcarea, and agariciferme.
None of these are represemted as baving been scen in

a fossil state, but the separations adopted here and in
the subsequent genera are too important rot to be par-
ticularised, since by an attention to such distinctions
fossil substances may be traced back to recent ana-
logues little suspected. At Pl. IX, fig. 12, is the repre-
sentation of, apparently, a minute frondescent fossil
millepose, from Chippenbam.

Favosites.—A stony, simple polypifer, in various forms, composed of
povelied, prismmtic, fancienlated tebes. The tubes are pentagenalwnd hex-
agonal ; regular or irregular ; contiguous and rarely articolated.

The Pavosites resemble the honey-comb in appear-
ance. Lamarck describes two species, both fossil.

Sp. 1. F. alveolata—Turbinated, irregular, transversely mlcﬁed on the
outside ; the tabules rather large and subhexagonal ; the inside of the
psﬁhnm striated.— Esp. Supp. I, Tad. IV.

This fossil is particularised as being a tarbinated
mass, as if truncated at the summit, its upper surface
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showing the terminations of unequalized pentagons and
hexagons, appearing like a net-work. The descriptions
-agree with the fossil from Dudley, represented Organic
Remains, Vol. II, Pl. V11, fig.3 and 7, and the fossil,
Organic Remains, Vol. II, PL V, fig. 9, is perhaps
referrible to this genus.

8. F. Gothlandica.—With ’colid, parallel, contiguous, and hexahedral prisms.
Amamn, Acud. I, Tab. IV, fig. 27.

This fossil is very interesting. 1t differs from the other
species in the prisms being parallel with each other, as is
observed by Lamarck, like the prisms of basalt. In
the specimen which I possess, the angular tubes are so
filled with earthy matter as not to allow the discovery
of the state of the septa.

Lamarck has thought it necessary to separate Tubi-
pora catenulata, chain coral, from the genus Tubipora,
and to place it in a distinct genus, Catenipora, and to
form a genus, Tubipora, for the reception of T. musica
only. But, by this arrangement, eight species, placed
by Gmelin under this genus, besides the fossil species

- yadians and ramulosa*, are removed, and no other
genus proposed for their reception.

But the chief generic character of these animals, as

" derived from their ascertained structure, is, that the
animal substance contained in each tabe so communi-
cates with the whole mass by an intercurrent organiza-
tion, as to render # one connected system; and, by
yetaining the original arrangement of the perspicacious
Linnteus, with a very small change in his definition,
the genus will be found sufficiently distinct and com-
prehensive; and the several species, the structure of
which is known, will be characterised by the different
modes of organization by which this communication is
effected.

# Organic Remsins, Val. 13, 9. 13, Ph. 1, p. 18, PLIU, fg. 1.
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Tubipora.—A stony polypc‘er formed by cylmdnul or oval tubes, come-
municating laterally with each other.

§p. 1. T. musica.~—Formed by erect, cylindrical, parallel, and distinct
geniculated tubes, containing an internal tubular organization, con-
nected by small radlatmg tubuli passing through the external tubes
and the transverse plates, by which the tubes are supported and united.

Recent.

8. T. radians.—With erect parallel tubes, including others, which, by ra-

diating horizontally through the external tubes, connect the whole.—
F Org. Rem. Vol. II, p. 13, Pl. I, frontispiece.
‘ossil.

8. T. catenulata.—With erect, oval, parallel tubes, laterally porous, and
placed in vertical laminz, which, by anastomosing, form a chein-
work.—Amaen. dc. Tab. 1V, fig. 20. It is also represented, Org.
Rem. PUL 111, fig. 4, 5, 6.

Fossil.

4. T. amillaris—With very short, distant, erect, eylindrical tubes, placed
in the connecting angles of flexuous vertical laminse.— Millep. Serpens.
Aman, de. 1, Tab. IV, fig. 26.

Fossil,
5. T. ramulosa—Formed of tubes connected by sub-dichotomaus ramifi-
cations.—Org. Rem, Vol. II, p. 18, Pl III, fig. 1.

Fossil.

6. T.fascicularis,=O, Fabr. Fn. Groenl. 429.
Fossil,

7. T.ramosa.—Koelruter Act. Petrop. p. 374, Tab. X, fig. 3.
Recent.

8. T. pinnata.— Pallas el. Zooph. p, 247, n, 151.
Recent,

9. T. penicillata.—O. Fabr. Fn, Groenl. p. 429, n. 430.
Recent.

10. F. flabellaris,.—O. Fabr. Fn, Groenl. p. 450, n. 431.
Recent.

11, T. stellata.—Modeer. n, Act. Steckh. 1788, n.10, Tab, VII, fig. 1.
Fossil.

12. T. strues.— Modeer. n. Act. Stockh. 1788, 4, n. 1.
Fossil. Org, Rem. Vol. I, p. 16, Pi. 11, fig. 1.

An interesting fossil is found among the diluvial sub-
stances of the Farringdon gravel, which has not hitherto
been described, and which appears to belong to this
genus.

It is formed of tubes about the size of a crow’s quill,
inosculating frequently at its base; the cavities of the
tubes are divided by very closely-set transverse plates,
pierced with a small, well-defined central foramen.
Further opportunities of examining the fragments of
this fossil are necessary to allow of determining whether

-~
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there exists any other communication between the tubes
besides that resulting from their early inosculations.

~ Until then its specific characters can hardly be consi-

dered as ascertained ; but, should nothing contradictory
be discovered, it may be distinguished as T. anas-
tomosans.

'This fossil is seldom found in a state which will lead
to a suspicion of its nature. The broken tubes, for
they are generally in fragments, have mostly a whitish’
and shelly appearance ; but, on their surface being ex-
amined with the aid of a lens, it is found somewhat
to resemble that of shagreen skin, and to give the
notion of its having been covered by the labours -of
some parasitic animalculee: but on examining the sub-
stance at the fractured ends, it was found exactly to
accord with the external surface, being composed of
small, crumbly, rather oblong, particles, appearing
as if held together by an imperfect adherence. The
substance of the Tubipora musica being also examined,
it was found to be of the same construction.

LAMELLATED PoOLYPIFERS. -
Stony polypifers, with lamellated stars; or with undalating grooves,
farnished with lamelle,
LAMELLATED POLYPIFERS, with terminal stars,

Stylina.—A stony polypifer, formed of simple thick masses, echinated
in the upper part. Numerous cylindrical fasciculated tubes, containing
radiating lamellee, with a solid axis: the solid styliform axes projecting
beyond the tubes.

'St, echinulata.—Recent, from the South Seas.

" The recent species which Lamarck considers as the

" type of this genus, and which is the only one with which

he is acquainted, was brought from the South Seas by
Perron and Le Sueur, and farnishes us with another in-
stance of the astonishing fact of animals whose remains
are found in the formations containing the reliques of
animals of the earliest creation; no traces of which
have been seen in any of the subsequent formation, but
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which are now fourd in a living state in the seas of the
opposite hemisphere.

Different species of this genus are found in the tran-
sition limestone; in one of these, the fossil is simple,
of a turbinated or rather of a longish clavated form,
‘terminating at its upper end in a round, lamellated star,
with a projecting style-like axis in the centre, Pl X,
‘fig. 4. In another species, a similar structure exists,
except that instead of the periphery being circular, it
is angular, and generally either pentagonal or hexagonal.
In a third species, the fossil is of a compound con-
struction, being formed by the union of polygonal;
chiefly hexagonal tubes.. This fossil has a highly oma-
mented surface; a projecting sharp ridge surrounds
every star; the styloid projecting axis rises from a
depression in the centre, and from its sides the sur-
rounding lamellee ascend with an undulating sweep
to the acufe surrounding ridge; the whole giving to
each star somewhat of a floriform appearance. A small
portion of this fossil is represented PIl. X.

Not having the opportunity of reference to the speci-
men referred to by Lamarck, the classification of these
fossils must be indeed considered as conjectural: but it
- must be observed, that they appear to accord with the
characters of Stylina; and that there does not appear
to be any other genus in which they can be placed.

Sarcinula.—A stony polypifer, formed in u free, simple, thick Diass,
by tubes united together. The tubes numerous, cylindrical, parallel, and
vertical, accamulated in bundles, by intermediate and transverse septee.
Radiating lamelle within the tubes, \

Xt diffors from tubipora in its tubes being lamell i

baving no central style, . el od, fm‘~ il in
1. Sare, a.
This species is only known recent.
2. Sarc, organum,
‘This is described as being found recent in the Red Sea, Fossil specimens

ove also found en the coast of the Baltic.~Madtep, Or, \
Tab. IV, fig. 6. €p. . ganum, Am, Aec.
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Caryophillia.—A stony fixed polypifer, simple or ramified ; the stem
and branches rather turbinated, and striated longitudinally, each being ter-
minated by a cell, radiated in a stelliform figure,

These substances are separated by Lamarck from the
Madreporz, in which they were placed by Linnaeus,
and retained by Solander. Their distinctive character
is, that their polypiferous cells are really terminal; the
extremity of - the stem, or of each branch, being ter-
minated by a single lamellated star.

Under this genus are placed :—

1. Those with simple stems, solitary or fascicillated.

1. Car. Cyathus. Mad. Cyathus, Sol. and Ellis, Tab. XXVIII, fig. 7;
Organic Remains, 11, PL IV, fig. 1.
Fossil. N
2. —— Calycularis. Mad. Lin. Esper. Tab. I, fig. 16.
Fossil

8. —— truncularis.—Aggregated; with thick cylinders, externally reticu-
lated and connected by a lamellated crust, with radiating stars and a
striated edge.

Recent, .
4. Car. fasciculata., Mad. fascicularis,— Lin, Sol. and Ellis, Tab, XXX.
‘Well preserved fossil specimens of this coral are fonnd in the transition
limestone of Gothland.
Fossil.
5. — astreata. Mad. musicalis.—Esper. I, Tab. XXX, fig. 1.
6. —— musicalis. Mad. musicalis.~ Lin.
Fossil in the mountain limestone of Ireland.

II. Those with divided stems or ramified.
7, —— fleawosa. Mad.~—Lin. Sol. and Ellis, Tab. XXXII, fig. 1; Or-
ganic Remains, 11, Pl VI, fig. 8.
Fossil in the monntam hmestone of the neighbourhood of Bristol.
8, — cespitosa. Mad. flexuosa.—Sol. and Ellis, Tab. XXXI, fig. 5,6.
9. —— anthophyllum. Mad. anthophyllites.—Sol. and Edlis, Tab. XXIX.
10. —— cornigera, Mad, ramea, var.—Esper. I, Tab. X.
11, ~—— ramea. Mad.—Lin, Sol. and Ellis, Tab. XXX VIIIL.
1. —— fastigiata. Mad.—Sol. and Ellis, Tab. XXXIII.
13 —— wngulosa. Mad,— Esper. I, Tab. VIII.
14. —— ginwosa. Mud. angulosa.—Sol, and Ellis, Tab. XXXIV.
15, = carduus. Mad.—Sol. and Elis, Tab. XXXV.

Turbinolia.—A stony polypifer ; free, simple, turbinated or cuneiformed ;.
longitudinally striated on the outside ; the base pointed, the terminating cell
stelliformly lamellated and sometimes oblong.

These bodies are considered, by Lamarck, as dif-
fering from Caryophillia in not being fixed or adherent.
L
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Lamarck enumerates eight species, all of which are
fossil.

1. Turb. patellata~—Orgenic Remains, II, PL 1V, fig. 6.
An interesting specimen of this species is formed by a spathose cast

retaining satisfactory marks of its origin.

¢, —— burbinata,— Mad, Am. Acad. 1, Tab. IV, fig. 2,8,7, Organic
Rem. 11, Pl IV, fig.s, 10,11,

8. —— cyathoides,—Mad. turbinata. Am. Acud. 1, Tad.1V, fig.3; Organic
Remains, 11, P IV, fig. 3.

4. —— compressa.—Organic Remains,II, PL IV, fig. 9.

5. —— crispa.—Cuneiform, sulcated externally with longitudinal undulated
grooves ; the star oblong, with rough lamell on the side.—~Grignon.

6. — sulcata.—Cylindrically striated; with longitudinal grooves, the
interstices transversely striated.—Grignon.

7. —— Clavus.—Clavatedly turbinate, straight, with longitudinal granu-
lated and snbdentated strize.—4gin, and Aix-la-Chapelle.

8. === Caryophylius.—Roundish, but turbinated, with simple stries exter-
nally.—Organic Remains, Pl. X1Il, fig.10.

Cyclolites.—A stony free polypifer, orbicular or elliptical ; convex and
lamellated in the upper part, with a central groove ; flat Leneath, with sunk,
concentric circular lines ; one lamellated star occnpying the upper surface,
with entire, smooth, and very slight lamelle.

1. Cycl. numismalis,—Mad. porpita; Lin. Am. Ade. I, Tab. IV, fig. 1,
a b, ’

9, —— hemispharica —Scheuch. Herd. Diluv. Tab. XIII, fig. 1.

3. —— cristata.—Orbicular; convex and lamellated on the spper side,
with variously crested, slightly deeussating ridges.

elliptica.—Convex on the upper part; stellated by obsolete la-

melle ; with an elongated central groove.~—Gueét. Mem. Vol III,
Tab. XXI, fig. 17, 18.

Fossil. Perpignan.
Only known as fossils.

4.

Lamarck observes, that this last fossil is thedargest
of the known species of this genus, and that its oval
or elliptical figure is peculiar to it. The fossil here
described is the same as is figured, Org. Rem. Vol. 1I,
Pl. X, fig.1,2,3,4, and its nature enquired into,
p- 113. : '

The superior part of this fossil, possessing the lon-
gitadinal groove, derives a smooth downy appearance,
from ionumerably fine strize, formed by articulated

e
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fibres, which, proceeding from the margin of the in-
ferior surface, pass round evety part of the upper
surface, and terminate in the sides of the central
longitudinal groove. The inferior surface is nearly
flat, and is marked by concentric linear ridges and
corresponding depressions, intersected by numerous °
lines, radiating from the centre to the circumference.
The examination of this peculiar organization evinces
it to be probable that it gave to this animal the power
of fixing itself, like the remora or sucking-fish ;-whilst,
by the opening in its superior part, it alternately
received and ejected the sea water, the medium of its
nourishment. ‘

Supposing the animal laid with its inferior surface,
on any substance weét with the sea water, the retraction
of the fibres upwards, about the centre of that surface,
would produce a cavity and a vacuum between that
surface and the surface of the body on which the ani-
mal was placed: and there would be obtained such a
degree of adhesion, that no removal of it from that
spot could take place, whilst the vacuum was preserved.
On the other hand, on the contracting of the perpen-
dicular muscular fibres terminating on the edge of the
inferior sarface, the edge would be raised ; air would
gain access to the vacuum, and the animal be imme-
diately looséned. But whilst fixed by its inferior sur-
face, the muscular fibres of the upper convex surface
would, by their contraction, draw down the whole upper
surface, and at the same time widen the central longi-
tudinal opening, and necessarily expel the contents of
the ventricular cavity. The immediate subsequent
relaxation of these fibres would then occasion the re-
filling of the cavity ; and thus the alternate filling and
emptying of the ventricular cavity would be continued.
The examination of the figure given by Guettard, Me-
moires, Table XX1, fig. 17, 18, confirms this opinion.
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The figure given by Scheuchzer, Herd. Diluv. Tab.
XIII, fig. 1, appears (o be a correct representation of
the second species, C. hemispherica.

Fungia.—A stony, free polypifer, simple, orbicular or oblong ; convex
and lamellated in the upper part, with an oblong central groove ; con-
cave and rough beneath. The star single, lamellated, and subprolife-
rous, occupies the upper part; the lamelle are dentated or rough on
the side.

The extensive surface which almost every species of this genus pos-
sesses, formed by a single star, probably the labour of a single animal,
shows the propriety of placing it in a distinct genus. .

Sp. 1. F. semilunata~Compressed at the sides, striated outwardly ; the
' edge bowed ; a longitudinal groove, and a short
pedicle. Fossil. '
2, — comgressa. —Indian Seas.
8, — cyclolites. — Iudian Seas.
4. — patelluris, —Sol. and Ellis, Tub. XXVIII, fig. 1-4
5. — agariciformis—Sol. and Ellis, Tab. XXVIII, fg. 5, 6.
6. — scutaria. . .—Rumph, Amb. VI, Tub. LXXXVIII, fig. ¢.
7. == limacina. . .—M. pileus, Sol.and Ellis, Tab. XLV.
8. —talpa. . . . . —Seba, 111, Tub. 111, j;g VI, & Tab. CXII, fig. 31.
9, — pileus. . . « —Rumph. Amb. VI, Tab. LXXXVIII, fig. 3.
Fossils of this genus have been found at Steeple Aston.

Pavonia.—A stony polypifer, fixed and frondescent ; the lobes flat,
subfoliaceous, erect or ascending, with stelliferous ruge or grooves
on each side.

The stars lamellated, in rows, sessile, and rather imperfect.
None of the species of this genus have been found fossil.
Sp. 1. Pav. agaricites. = Mad. agaricites.—Lin. Sol. & Eil. Tub, LXIII.
20 == cristata. . —Knorr Delic. Tab. A. X. fig. 1.
8. = lactuca, . —Sol. and Ellis, Tab. XLIV.
3 — bolclifoma't.—ll;gad. Cristata. Ellis and Sol. Tab. XXXI,
. 8,4,
5. —— divaricata, — Indian Seas.
6. — plicata. . . —Esper. Supple. I, Tub. LXVI.
7. = obtusangla. — Indian Seas.
8, —— frondifera. —South Sea.

Agaricia—A stony polypifer, fixed, with flat, subfoliaceous expan-
sions, the upper surfaces only having stelliferous grooves.

The stars lamellous, sessile, and in rows, most frequently imperfect
and hardly distinct.

The Pavonie and the Agaricize agree in some re-
spects; the stars are disposed in grooves or on ruga
in lines which give the first idea of the Meandrinae.
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But in the Pavonis, both surfaces of the foliaceous
expansion are constantly furnished with stelliferous
wrinkles or grooves, whilst in the Agaricise only one
surface is thus furnished; and although, from the fold-
ing of the expansions, contradictory appearances may
be seen, the correctness of this observation will be
ascertained by minute inspection.

$p. 1. 4g. cucullata. —Mad. Sol. and Ellis, Tab. XLII.

2, — undata. . . —Mud. Sol. and Ellis, Tab. XL.

8. — ampliata, . = Mad. Sol, and Ellis, Tab. XLI, fig. 2.
4. — rugosa. . . ——South Sea.

5. — papillosa, . —South Sea.

6, = lima. . . . . ~South Sea.

7. — explanulata.—Mud. pileus. Esper. I, Tab. VI,
No fossil specimens have been described.
Meundrina.—A stony polypifer, fixed, in a simple hemispharical or
, spheeroidal mass.

On the convex surface are excavated, open, winding,

ambulacrse, lamellated on each side. The lamelle are
‘transvorse and parallel, adhering on each side of hillock-
shaped ridges.

The laniellee abut upon the hillock-like ridges: and
the Ambulacra may be compared to tortuous vallies,
separated by corresponding hills : the lamellated ridges
occupy the interstices of the tortuous vallies which holds
the polypes and thus separates them.

Sp. 1. Meand. labynntlnca -—-M'ad lab_yrmthwu, Sol. and Eilis, Tub.

2, =t cerebriformis. —Shaw's ﬁccl. IV, Tab. CXVIII. The
. Amem-an Seas. Seba Mus. 1T, Tab. CXII,

3, e dedalea. . . —%d. dcdalea, Sol. and Etlis, Tab XLvI,
4. ——— pectinata. . . — Lin. Sol. and Ellis, Tab. LXVIII, ﬁg 1,

5. ——— areolato. . » —Sol. and Ellis, Tab. XLVII, fig. 4, 5,
6. = crispa. . . . —Seb. Mus. III, Tab. CVIII, . 3.5,
7. —-gyma « + « —Mad. Sol. andElln Tab. . 2,

phrygi . —Maud. Sol.and Ellu, Tab. XL III, fig. 2.
fi aua « —Mad. filograna, Gmelin.

None of these specnes are mentioned as having been
found fossil; they are however found in this state:
some fine specimens are in the British Museum. Very
beautiful speclmons, impregnatcd with quartz, are in the
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collection presented by Dr. Nugent to the Gealogical
Society, collected by him om the Island of Antigua,
with several other siliceous remains of Astree, Mad-
repore, &c.

Hydnophora.—A stony polypifer, fixed and incrusting other bodies ;
either forming a sabglobose, gibbous, or lobated mass, or spread in
subfoliaceous lobes; the upper surface is set with little stars raised
in pyramids or little mounts,

The stars project and are conical, or like little hillocks; the central
axis is solid, simple, or dilated, surrounded by radiating lamella ad-

hering to it.

In the Hydnophore, asin the Meandrinee, the raised
cones and little hillocks are the parts which occupy
the interstices which are left by the polypes between
them; the polypes existing in the vallies, where they
adhere to each other. In the Hydnophors, the cones,
aswell as thelittle hillocks, are insulated and ecircum-
scribed ; whilst the hillocks in the Meandrinz are not.

Fhe necessity of placing these fossils under a distinct
genus was seen by M. Fischer, of Moscow, who dis-
tinguished it by the name Hydrophora. Lamarck also,
seeing the necessity of their separation, formed the
'genus Monticularia for their reception.

Sp. 1, Hydnoph. folium. Recent.
? 2. d lobatu:

m. Recent.
3. polygonatum. Recent. -
4. microconos.—Mad. exesa. Pallus Zooph. p. 290. Sol. &
Ell. Tab. XLIX, Hydnophora Pallasii, Fisch.
5. meandrinum. -
6. e Cuviers.  Fossil.  Russia Fisch. Rech. No. 4, Tab. 1,
. 2.
7. e Molii.  Fossil. Ruyssia Fisch. Rech. No. 5, Tub. I,
. 1.
8. Knorrii. Fossil. 4 Fisch, Rech. No. 6, GuettardIlI,
PI. XXVII, fig. 2.
9. Guettardi. Fossil. Fisch. Rech, No. 7, Guettard III,
PLLXIV, fig. 1, 4, 5.
10, Bourguetii, Fossil. Fisch, Rech. No.8, GuettardIII,

PI. XLIV, fig. 5,7, 8. ,
The figures represented, P/, III, fig. 19, 21,22, & 23; VIII, fig. 40;
1X, /g, 41; X, fig. 46, in Bourguet’s Traité, belong to this genus,
The fossils represented Organic Remains, Vol. I, PI VI, fig, 4
Pl, X, fig. 1, 2, 4, 6, 11, 13, are also of this genus.

.

~.
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Echinaphora~A stony polypifer, fixed, flat, expanded in a rounded
membrane, free and bearing the form of a -leaf, finely striated on
both sides. The upper surface is echinulated with small papills; is
besides supplied with rose-formed, convex, tubercles, considerably echi-
nated, and pierced with one or two holes, each covering a lamellated star.

The stars are scattered, circular, and covered ; the lamell® unequal,
rather confased, projecting from the bottom and sides, and partly filling
up the cavity, '

Sp. 1. Echinoph. Rosularia. Recent. Sea of New Hollaad.

Ezplanaris.—A stony polypifer, fixed, expanded in a free, foliaceons,
undulated, or convoluted end sublobated membrave, with one stel-
liferous surface.

The stars scattered, sessile, and rather distinct. .

Explanarie differs from the following genus, Astrea,
in its never, like the latter, heaping into a globular or
hemispherical mass; but its expansions, at every .age,
preserving their foliaceous form, and allewing their
under surface to be seen. The stars are enly on the

upper face; and are cn‘cumscnbed and not plunged in
wrinkles or greoves.

Sp. 1. Eapl, infundibulum.—Pall. Zooph. p.332.
2, —— mesentering, . —Mad. maraccm. Sel. & Ell. No, 26,
Tab, XLIIL
8, —— gemmacea. . . —Mad. Scabrosu? Sol. & El.p. 156. -
4, —— aspera. . . . . —Mad. aqacm.Sol.é‘ElLZH XXXIX.
5, —— ringeus. , . : . —American §
6, = cristate. . . ., —Mad. Acemsa? Sol, & EUl. No. 30.

Astrea.~A stony polypifer, fixed, conglomerated, incrusting other
bodies, or formed in & subglobose but rarely lobated mass,

The upper surface set with sessile, lamellated, round or subangular
stars.

The stars in this genus are circumscribed. The substance is never
raised in extended expansions, or developed in leaves, as in the Expla-
narie, or ramified like the Madrepores.

The stars are in some separated from each other by interstices, and
in others, though circumscribed, they are contiguous.

Stars separate, even from their base.

Sp. 1. Astr. radiata. . . . —Mad. radiata, Sol.& Ell, Teb XLVII,
2. —— argus. . . . « —Mad. Cavernosa, Esp. Suppl. 1, ab.
XXXVII, (the great Astroites)
S, s annularis. . ——%gad. armul«m: Sol. & Eil. Tab. LIII,
1,2,
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4, dstr. rotulosa. . . . —Mad. rotuloss,Sol. & Ell Tub, LV ﬁg 1-8.
5. ——— ananas. . . . —Mad. ananas, Sob. & EIL Teb. XLVII, fig. 6.
6. —— detrita. . . . .—Mad. detrita, Esper. Suppl. 1, Tub. XL

9. —— porcata. . . . —Mad. porcata, Esper. Suppl. I, Tab. LXXI.
8, —— punctifera. . —Mad. Indian Seus.

9. —— myriopthalmia.—Mad. Indian Seas.

10. —— micropthalmia.—~Sea of New Holland.

11, == pleiudes. . . . —Mad. pleiades, Sol. & ElL Tub. Lmﬁg

12. —— Stellulata. . —Mad. stellulala?Sol & EU. Tub I, fig

3, 4.
18. = obligua. . . —Sea of Guiana.
14, —— palifera. . . . —South Sea.

15, —— pulvinaria. . —South Sea.

Contiguous Stars.

16. Astr, dipsacea. . . . —Mad. favosa, Sol. & Ell. Tab. L, fig. 1.
17, —+— favota. . . . « —Mad. favosa, Esper. Suppl. I, Tab. XLV

1.
18. —— denticulata. - - —Mad. denticulata, Sol. § Ell. Tab, XLIX,
fg. 1.

19. —— versipora. - - - —Indian Sea.

20, —— deformis. - - - - —Indian Sea 2

21. —— reficuleris - - - —Mad. favosa. Am. ac. Tab. IV, fig.16. Fre-
quently found fossil,

2¢. —— abdita. - - - - - — Mad. abdita. Esper. Supp. Tab. XLV, fig. 2.

23, —— retiformis, - - - —Resembles in its network, Mad. retepora,Sol.
& Ell. Tab. LIV, fig. 8-5, which, however,
is a true species of Porites.

24. —— heliopora. ---—Slouthb’ea.

25. —— crispata. - - - - —Indian Sea.

26, -—— diffluens. - - - - —South Sea.

27, — talycularis, - - —Sea of New Holland.,

98, = intersepta. - - - —South Sea.

29. —— emarciata, - - - —Fossil ; Grignon.
Glomerated ; the surface reticulated; the
stars mbpentagonal, hollow, conhguous,

' very few lamelle separate from the axis. .
80. —— siderea. - - - - —Mad. siderea. Sol. & Ell. Tab. XLIX, fig. 2.
31, —— galaxea. - - - —Mad. galaxea, Sol. & Ell. Tab. XLVII, fig.7.

The corals of this genus will be frequently found in former writers,
under the name Astroites.

At Pl IX, fig. 11, is represented the section of an
Astrea in calcedony, from Antigua, by Dr. Nugent.

Porites—~A stony polypifer, fixed ; ramified; or lobated and obtuse;

the outer surface stellated all over.

The stars are regular, nearly contiguous, superficial or excavated ; no
margin, or an imperfect onc; the lamelle filamentous, interrupted

ar cuspidated. -

.y
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Porites resemnbles both Astrea and Madrepora in
some respects; but their stars differ materially. ‘They
are not at all or but partially circamscribed; their la-
meflts are but filaments, like the points of pins, and are
either tuberculated or cuspidated. The edge of each
stat is dentated or echinated, so as to be confounded
with the interstices which are often echinated in the
same manner. S
Sp. 1. Por, reticulata. . —Mad. retepora. Sol. & Ell. Tab, LIV, fig.5-5.

- 2.« conglomerata —Abigue desoriptione, Sol. & Ell, Ted, XL1, fig. 4.
8. o= astreoides, = «=American Ocean.

4. wndem arenacea. - <~Mad. arenosd? Gmelin.

5. — clavaria. - - —Mad: porites. 8ol. & Ell. Tab.XLV1I, fig. 1.

6. —— scakra. - - - —Mad. digitata.Sob. & Ell, No, 74.

7. i elongata.

8. deinie fRreaita.

9. ——angulata. - - =:Sotith 8ea.

10, —— subdigitata. - —South Sea,
15, T oo, - - o pongiona? Sel, § Ell, No. 49
ls:—tubemm.‘ . spongiosa § . & . No. 9.
14. —— complanata. .
15. ———rosacea. - - - —var. Mad, folicsz? Sol. & E. Tab. LII.

16, e==—spumosa. - - —Knorr. delic. Tab. A. 1, fig. 4.

Pocillopora.—A stony palypifer, plant-formed, ramose or lobated ; the
surface set with desp cellules, as if scooped out, with poreus interstices,

The oels few, distinct, hollowed into pits, the edges rarely prominent;
obsoletely stellated ; the lamell very narrow, sometimes song.

The pooilliferm shape of the cells, and the margins having little or
no projection, separate this geaus from Madrepora and the depth
and fewness of the lamelle from porites.

Bp.). Pockb. deira. - - - wMud, damicornis, Sal. & EN. Ne,73.

8. ~~—— damicornis - —Mad.damicornis. Pall, Zocyh, p.934, Var. A B.
8. ——— verrucesa, - «=Mad. verrucosa,Sol. & Ell. No,78.
4, = Brebicorhis, - —Indiar Oceds,
3, enu—a finestrata, s emSeuth Sou, . .
6. —— stigmataria. —Mad.,flurioahz.’ Esp. Suppl. 1, Tab. LIV, A,
7, e perilen. o - ~iMad, cervian, Sol, & Bl Teb. X1, fig: &

Mudrepora.—A stony polypifer, fixed, subdendroidal, ramified; the
surfoce furnished on every part with prejecting, muricated cells;
the interatices porcus.

The cells scattered, distinct, cylindrical, tubular, and prominent;
bardly any stells; the lamelle of the internal parietes very narrow.

Linnzeus and Pallas, it i3 noticed by Lamarck, gave
thename of Madreperes to al the lameHated polypifers ;

™ d

e
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in consegnence -of which, bodies essentially different
havejbeen classed together. Lamarck having separated
all those lamellated polypifers which appeared to bear
dlstmctwe generic characters, retained under the genus
Madrepore those conly which are not found in form of
incrustation, and whose substance is divided in plant-
like lobes or branches, with a surface myricated by the
sharp projections from stelliform, oblique, subcylin-
drical, tubular, and slightly laminated cells, and by the
finely porous and echinulated interstices.

8p. 1. Mad. palmata. - - - —Mad. muricata. Esper. Suppl. 1, Tab. LI,

LXXXIII.

2. wmmm flabellum. - - - — American Seas? . .

3. —— corymbosa. - - e=Rumph. Amb. 6, Tab. LXXXVI, fig. 2.

4. —— plantaginea. - —Mad. muricata, Esp. Suppl. 1, Tab L1V,

5. —— pocillifera. - - =~Indian or South Seas. _

6. —— laza - - - - - —South Seas.

7. =— abrotanoides. - —Mad. muricata. Sol. & Ell. Tab. LVIL.

8. —— cervicornis, - - —-Seba.mus. 3, Tab. CXIV, fig. 1.

9. «— prolifera. - - - ==Esp. Suppl 1, Tab. L.

Seriatopora,—A stony fixed polypifer, with thin and rather cylindri-
cal branches.

The cells perforated, slightly lamellated, or ciliated in their edges,
and placed in rows, transversely or longitudinally.

This separation from Madrepores is founded on the cells thus placed
in rows, having only their margins set with very small plates, or
rather hair-like points, instead of plates projecting inwards.

8p.1. Ser. Sululata.—Mad. seriata. Sol. & Ell. Tab. XXXI, fig. 1, 2.
2. === annulata.—South Sea. ,
3. —— nuda.

Oculina.—A stony polypifer, most frequently fixed ; ramose and den-
droidal ; the branches smooth, spread, and for the most part very short.
The stars, some terminal, the others lateral and superficial.

Although ramified and dendroidal, like the Madre-
pores, the Oculinae are distinguishable by their sub-
stance being solid, smooth, hardly at all porous, and
their stars not numerous,

Sp. 1. Oc. virginea. - - - - — Mad. virginca. Sol. & Ell. Tab. XXXVI.
Q. e hirfella. - - - - —Mad. hirtetla. Sol. & Ell. Tab, XXXVIL
. 3. = diffust. - - - - —American Sea. :
4, ewem azillaris, - - - - —Sol. & Ell. Tab., X1 s fige 5.
5. “ prolifera. - - - - —Sol. & EU. Tab. XXX]], fig. 2
6, == echidnea. - - - = —Mad. rosea. Esp.'1, Tab XV.
T — zhfu/ydzluh era.

. 8. —-_ﬂabell;ﬁnmu - < —Seba Mus. 3, Tab. CX fig. 10.

9. — rase@. - - - - - - —Amcnmn Qcean.

~
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CoRTICIFEROUS POLYPIFERS.

Phytondal or dendroidal, compused of two sorts of distinct paits;
one a solid, central axis, and the othera ﬂeshy incrustment, which
covers it, and contains the polypes. g i

The axis is full, inorganic, either horny, or in pnrt or cntirely stony.

The polyplferous incrustment constitutes, after its removal from the
water, a corticiform celluliferous envelope, more or less friable.

Corallium.—A fixed polyplfer, dendroidal, not artlculalcd rigid and
corticiferous, B

The axis caulescent, ramose, stony, solid, and striated on the surfueg.

The cortical part, whilst living, is soft, fleshy and pulypiferous ; after
drying it is hardened and porous, with octovalved cells.

The propriety of allotting to this substance a distinct geous must be
evident; it is not articulated, therefore is not an Isis, with which
Linnzus had blended it ; and its stony axis will not_permit its bemv
placed among the Gorgoma, as proposed by Solander.

Sp.1 Cor. rubrum, - Isis nobalu,Lln — Gorgonia nobilis, So}. and Ellis,
Table XIIIL, ° ‘
-This substance is very rarely discovered fossil; but
Scilla states that he found it in the neighbouring hills
of Messina, in a mineralised state, reduced to lime,
mixed with echini, shells, &c. in a similar state. He
found the coral in beautiful branches as well ‘as in
fragments; the whole surface- deprived of its colour;
although, in some: of the thicker fragments, a pnrplidh
hue might still be found in the internal parts®*. - -
Silicified fragments of this substance are sometimés
found among the Blackdown fossils, showing, by their-
transparency, the beautiful red colour remammg in the
internal part. '

Melitea—A fixed dendroidal polypifer, composed of an articulated,
nodose axis, and of a permanent corticiform incrustation.

The central axis is caulescent, ramose, formed of stony substriated
portions joined by rather spongy and tumid articulations.

The cortical crust, in a living state, is ﬂeshy and polyplferous, when

-dry, it is'thin and cellular.,

# De Corporibus marinis lapidescentibus, &c. Angustino Scma
Romz, p. 55, Tab. XX, fig. 1.
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The Malitsas differ from the Lsides, the following genus, in the cha-
racter of their articulations, the joints in the former, though stemy,
being spongy and tumid; but in the latter, horay and coutracted.
8p. 1. Mel. ochracea. . — Lsisochraces. Lin. Solawd.

R e re, » w=Tais ka. Ksp. l, 31, Teb. IX.
R S . S

4, —— coc « —Iis coccines. Sol. and Ellis, Tad, X11, fig. 5.
This genus has not been described as a fossil ; but the

“writer is of opinion that a fossil specimen of one of its

species is in his possession.
Bis—A fixed dendroidal polypifer, composed of a jointed axisand a .
corticiform crust, not adhereng,
The asis central, caulescent, and ramose, formed of stomy striated
portions, connected by a contracted horny substance.

The cortical part, in a living state, isfleshy and poly-
piferous ; but separates entirely or partly from the stem,
on being :emoved from the water.
£7'S gl Isis m‘;. -~ Sph, aml Eau, Tab HI, fig. t-a

s —— lwio:m :Eapor L m v

b = enerisiula. —Seas

Bo emmve corallaides.—Sout S«u.

It waa the disjainted members of some species of this
gennn which were found by Scilla in the mountaing of
Skaily, and which he at first believed to be the tibie of
some animal; but on referving to Imperatus (Hist, Naf..
kb, 27), he was seon convinced of his mistake, and
enabled to trace them to their real origin®.

JMintigathes~A fived, subdendroidal polypifer, o-nq;ond of & central
axis, and a corticiform, fugacious and deciduous crust.

The axis is flattencd and fixed at its base, caulescent, sub-ramose,
homy, solid, Bexible, rather-fragile, and mostly set with small spines.

The cortical crust is gelatinvns and polypiferous, covering the living
axis and branches, and falling off on the romaval of the specimen from
the water.

Aritipathes spiralis, Sol. ond BN, Teb. XIX, fig. 1-6 ; Pal. Zooph,
p. 217; Esper. 2, Tab. Vlll, may be referred to as the type of the genus
of which seventeen species have been particularised.

¢ De Corporibus marinis Iapidescensibus, - Tub. X1X. Organic Re-
mains, &c. Vol 11, p. 72, PL VIII, fig. 2, 4,7, 9.
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Goegonia,—A fizsed dendroidal polypifer, composed of a central

azis and a corticiform crust.
The axis fisttened and fixed at the base, caulescent, ramose, sub-

striated, solid, horny,and fexible,

The cortical crust covering the axis and branches, in the Kving stite,
is soft, fleshy and polypiferous; in the dry state spongy, porous, and fri-
shle; the surface pierced with the superficial o the projecting openings
of cells, '

Gorgonia reticulata, Sol. and Ellis, Tab, XVII, will serve as an ex-
aniple of this genus, forty-eight species of which have heen observed.

No specimen of either of these gemera appears to
have been moticed in a minemlised state, a circuim-
stance which, at first consideration, appears difficult of
explanation, since the axis seems, in general, to be
sufiiciently solid to amthorise the belief, that it might
remain long enough in a subterraneous or subaqueous
siteation to admit of its impregnation with earthy par-
ticles, previous to its becoming entitely decomposed.
But on farther consideration of the original nature of
the substance, which do¢s not owe its seolidify to the
intermixture of earthy particles, but merely to the con
densation of a hormy ¢r membranaceous substanoe,
ita docomposition, uader the circxmstances montioned,
sheuld rather be expected than fts preservation.

Corallina.—The fixed, phytaidal, remified polypifers
ranging under this genus, have not, as far as have come
to our knowledge, been discovered in 4 mimeralised
state: a circwmstance which may perbaps be sufficiently
accounted for, by their extreme delicacy, and by the
frequant soparations or axticulations into whioch their
subatance is divided. By these circamstanoves thair
adkerance togethor suficiently long after death to allow
of impregnatian would be prevented; although the
dense calcarecus crust investing their filifferns axis might
appear to be well adapted to admit it.

‘The delicacy of structute and the prevalemcy of ¢or-
neous membsane in the substance of Pemisilius uad
Flabellaria seem also to be sufficient to account for
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neither of these bodies having been found fossil. From
similar considerations the remains of the tubuliferous
polypi can hardly be expected to be discovered in a
mineralised state. '

Encrini and Pentacrini.—Our attention isnow claimed
by a series of animals rendered interesting, not only by
their curious forms and extraordinary structure, but also
by their being among the earliest inhabitants of this
planet. Hence they are so far aliens-of this world, that
whilst immense tracts of rocks are literally formed of the
entombed remains of different species in a mineralised
state, only five or six fragments of the remains of one of
these pumerous species have yet been discoyered in a
recent state.

-The general' characters which embrace the different
genera and species of these animals are,—an acepha-
lous animal, attached by a radiciform, subarticulated
base, from which arise cylindrical, oval, or pentagonal
vertebree possessing pentaphylloidal or stelliform arti-
culating surfaces and central openings, and forming
an ‘artioulated tubular spine, supporting a ‘pelvis from
which proceed articalated arms, hands, ﬁngers, and
tenfaculee, forming ‘a body whlch bears a ﬂonform
appearance..

These - animals appear to have had a consnderable
range for the seizare of their prey, without possessing
absolutedlocomotion; the peculiar mode of the' articu-
lation of. "their vertebres affording them a great ‘degree
of . mobility, with considerable security against dislo-
cation. ' They have been hitherto classed under two
geneia ;. one; the Echinus, with chiefly cylindrical ver-
tebree ;° the . other, the Pmtacmm, with pnnclpally
penta,gonal vertebrss,

The . Encrinus - has been divided into species, whlch
have been hitherto distinguished: chiefly by, and* named
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according to, the characters of the hase of the flori-
form part of the animal, with which_ the uppermost
vertebra is articulated.

Sp. 1. The Lily Encrinus, Organic Remains, Vol. II,
Pl. X1V, has this part formed of five wedge-shaped
bones, ossa irnominala, which _constitute the smopth
cugular central part, round which are disposed ﬁve t.np.-.
pezoxdal pieces, ribs.. On the upper edge of each of
these is placed an ossicle termed a scapula, and on the
two superior obhque surfaces of this little bone are
disposed the first. ossicles of two arms, each of whicly
divide,into artwulated fingers and tentacujzs, wluoh whep
closed bear a hly-hke appearance, and when Opened
and expanded form a nearly. eircular net of jointed
meshes. These, on closing, would secure the _prey. and
direct it into the stomach, which was in all probab;h
placed in the central cavity formed by the pentagonal
base and its superincumbent ossicles.

The pentagonal base of this. animal is represeqt,eq
at Pl IX, fig. 1; the surface of one of the cylindrica]
vertebrae termed a trochite at PL. IX, ﬁg 4; and three
of these conjoined at Pl. IX, fig. 6: when thus united
they form a body which is named an Entrochite.

No. remains of this specles have been found i m this
island; butin Lower Saxony, Westphalia, and partl-
cularly in Brunswick, they are very, abundant the_re-
mains of the upper part of the animal are somehmes,
though rarely, found in their connected floriform state ;
their matrix appears to be a limestone of the lias
formation.

Sp. 2. The Cap, Encrmzte.—Dxffers from the preced-
ing in being of a more globose form_ in its lower part;
the base, Pl. IX, fig. 3, partakes of the same round-
ness, and is more simple and plam in its consfruction
than that of the preceding species; its arms also diffe
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in being unequally and dissimilavly divided.—Organic
Remains, Vol. It, PL. XV, fig. 9.

The fossil vertebral remains of this animal Hterally
constitate the rocks, considered as mountain limestone,
which traverse part of Yorkshire, Lancashive, West-
morefand and Derbyshire; the remains thus preserved
forming a most useful and ornamental marble. But
extraordinary as it may appear, although these remains
exist to so immense an extent, only one body, with the
arms, &c. of the animal, has been yet stated to have
bBeen found ; and this was so far imbedded in its matrix,
as to restrict our knowledge of the structure of the
antimal to the particulars abovementioned.— Organic
Remains, Vol. II, Pl. XV, fig.9.

8p. 8. The Turban Encrimite.—The existence of this
species was only made known by the preservation of
its pentagonal base with some indistinct fragments, in
a specimen of limestone, of the earlicst formation,
from Wenlock edge: the superior elegance of the form
of the pentagonal base, PI. kX, fig. 7, decidedly marked
this animal to be of a different species from the pre-
cedlIng.

The tadical termination or organ of attachment of this
animal, Organic Remains, Vol. T1, Pl. XV, ﬁg. 5, ma-
nifests a very curious structure: it terminates in very
frequent ramifications, which are -joinfed by numerons

. crenulated articulations, admitting a certain degree of

mobility.

‘The imestone in which the remains of this anintal
are found also contains the remains of madrepores and
tubipores, parﬁcutaﬂy of the chain-coral: the antiquity
of its deposition is manifested by its being repeatodty
seen altermating with sandstone, above tire coaf.

Sp. 4. The Pear Enerinite (Organic Rematws, Vol.
I, PI. XV1). The radical terminutfon or organ of at-
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tachment of this species is of a flat and extended form;
and possesses a purplish hue. It has the appearance
of having.been covered by several coats of a ligamen-
tous or cartilaginous substance possessing crenulated
articulations: from this proceed the vertebrse, which
are verythin and finely crenulated, and at their lower
termination participate with their base in a portion of
membranous or cartilaginous matter, which is extended
over them. As they approach their superior termination
they enlarge rather suddenly, both in width and thick-
ness, receding so far from each other internally as to
leave vacuities between them about their centre, which
is also pierced by a large foramen. On the uppermost
of these vertebree is placed a flattish body divided into
five compartments, answering to the five separated
clavicles of the lily encrinite; and on this, the ossicles
corresponding to the scapul®, arms, &c. are disposed
in such order, as to form a pear-shaped body, con-
taining in its centre a ventricular cavity, and set round
at its upper part with twenty depressions, from which
proceeded the fingers of the animal.

With .respect to the geognostic situation .of these
remains, we obtain the following information from
Mr. Townshend, who considers it as a fossil of the
great Oolite. ““Among the extraneous fossils, im-
bedded in the white clay, (on the surface of the upper-
most bed, but not in the body of the rock,) the most
interesting are the Encrinites first noticed by the Rev.
Benjamin Richardson, at Burfield, Wiltshire, near the
sammit of the hill on the southern hanging. of which
Bradford stands; they were. next discovered south of
the river, on the surface of the rock, in the same bed of
white clay, but more than one hundred feet lower than
Burfield, and a little elevated above . the level of the
river: finally, they were traced on the high summit of

N .
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the epposite hill, yet always deposited in their pro-
per bed*”

Remains of this animal, agatised, have been found
at Soissons; 4ts remains are also found at Pfefingen
in Germany, it appearing that the remains found there
belonged to much larger animals than those from which
the Wiktshire fossils prececded.

Sp. 5. The Nave Ecrinite.—This appellation was em-
ployed as a temporary designation of this fossil; de-
rived from its form, it being thought to resemble the
_ nave of a wheel, to which five spokes were attached.

This fossil was first noticed by that industrious natu-
‘ralist, Martin Lister, who describes it as being abont
the size of a wallnat, but hollow, and rounded into five
double points, in the figure of crescents, and having
on its bettom the impression of a trochites, or a tro-
chites itself yet adhering: the surface he describes as
‘being formed of rough polygonal platest. Several
specimens of these fossils are represented, Organic
Remains, Vel. II, Pl. XVII, sinte which Mr. Cum-
berland has favoured us with the figures of several others
of wery curious structure, in a very interesting commu-
wicatien, in the fifth volume of the Geological Transac-
thens. . :

Among the benefits resulting from the researches of
the fossilist, is that of being sometimes able to trace, by
the contained fossils, beds of marl and clay to fhe rocks
from the decomposition of which they have proceeded.
Thus several of the specimens discovered by Lister were

described a8 having been found in the soft earth in the -

viltages of Braughton and Stock in Craven, whilst their
subsequent diseovery in the mountain-lime of Mendip,
and in that neighbourhood, manifests the ‘original bed

* The Cimracter of Meses established, &c. p. 268.
+ Philosophical Transactions, Vel. X.
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into which they had passed. Thus, the pear encri-
nite may be found rather to belong to the magnesian
limestone rocks than to the white clay, as it is termed,
which may have proceeded from the decomposition of
- those rocks. Dr.Capeller, in a letter to 8cheuchzer,
describes and fignres some of these fossils, with the
fingers attached, from the magnesian limestone of the
island of Gothland.

Sp. 5. The Plumose Encrinite.—This fossil is dis-
tinguished by its long fingers, partly naked and partly
furnished with articulated tentacula, dispesed like the
feathery appendages on the sides of a quill. This fos-
sil was described in Organic Remains, Vol. IT, p. 224,
from a specimen from Dudley in the possession of Mr-
Donovan: I have since seen a specimen, apparently, of
this species, in the possession of Geo. Hawker, Esq.
of Stroud, in Gloucestershire.

InVolume LII of the Philosophical Transactions, is
figured the representation of the body of an encrinite
or pentacrinite found at Pyrton Passage, Gloucester-
shire, bearing, when closed up, the form of a fig; a si-
milar specimen has been since found also, on the banks
of the Severn, by Mr. G. Hawker. -

8p. 6. The Tortoise Exerinite (Organic Remains,
Vol. I, Pl. XIII, fig. 24) is formed of various angu-
lated plates, disposed in a purse-like form; five of
which are pentagonal and surround the mouth, having
in the upper edge of each a semicircular netch, from
which proceeded a jointed arm dividing sabdichoto-
mously : under these is a row of hexagonal plates, and
beneath these pentagonal ounes, every plate being
striated from the centre to the margin, and united by
fine crenulations with the adjoining ones.

Various small substances are found, chiefly in the
chalk, possessing the characters of this tribe of animals,
and of which no recent prototypes are known; such are,
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1. the straight encrinite, Pl IX,fig. 5, possessing an
organ of attachment, with vertebree, pelvis, and ramii-
fying superior extremity; 2. the bottle encrinite, pos-
Sessing a utricular form, but divisible in its upper
portion into parts corresponding with the clavicles, sca-
pule, &c. of the lily encrinite, PL. IX, fig. 13; 3. the
stags-horn encrinite, Pl. IX, fig. 14, in which tbe arms,
~ &c. proceed directly in a ramose form, from the trunk
of the animal; 4. the clove encrinite, (caryophillus
lapideus of Lhwydd, and other oryctologists) Pl IX,
Jig. 15; 5. the digitated encrinite, distinguished by the
-extraordinary manner in which its spines or arms are
connected by numerous digitated processes; the oval-
spined encrinite, and many others whose forms -and
characters seem to mark them as closely allied to, if
not actually belonging to this family. :

The Pentacrinus was an animal with a pentagonal
articulated, vertebral column, from the superior part of
which, from five bases, proceeded as many articulated
arms, speedily dividing into ramifications, closely beset
with jointed fingers, bearing much of a plumose appear-
ance.

The form and structure-of the fossil remains of the
different species of this genus plainly show that the
animal possessed similar powers of seizing the sur-
rounding - objects of its prey, as the encrinus, but on
a wider range. :

The fossil vertebree of this genus are small, flat, and

generally pentagonal, stelliform stones, ornamented on-

both their upper and under surfaces with five petal-formed
figures, from the supposed resemblance of which to five
lilies the name of the genus, pentacrinus, has been de-
rived : these form, by their union, asterie columnares,
or columnar star-stones, being parts of the pentagonal
spine; in the figure of which, as well as in the forms of

the markings of the vertebree, considerable differences -

occur in different species.
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On the upper extremity of the spine are disposed the
parts which form a pelvis, being in all probability the
ventricular cavity, and those parts also which give
support to the limbs. As the use of these parts is
more obvious in this genus than in that of the encrinus,
an excuse will be more readily admitted for adopting
for them those terms which are applied to the supposed
corresponding parts in the more perfect animals.

On each of the five sides of the upper end of the
spine, PI. IX, fig. 16, three pieces are disposed, the
largest of which (« ) performs the office of scapula, its
upper cotyloidal surface receiving the first bone of the
arm (¢ ): on this is placed the second bone (d), the up-
per part of which is divided into two obliquely disposed
surfaces, on which the two first bones (e) of a new
series, as of the forearm, are articulated, and which first
dividing subdichoiomously afterwards give out innume-
rable articulated fingers. Firmness appears to have been
given to this arrangement, by the interposition of a small
body, b, between each scapula, which appears to per-
form the office of a clavicle by retaining the scapuls
in connection with the trunk. At various distances, in
different species, jointed vertebral processes are given
out from the spine, apparently for the purpose of aiding
the fingers in seizing and retaining the hold .of dif-
ferent substances. As there is reason for believing that
the jointed spine was of considerable length, and as
the fingers were evidently capable of being fully ex-
panded, the range of the animal, though fixed at one
extremity, must have been very extensive.

There are undoubtedly several species of this genus ;

but from the smallness of connected. specimens, and - '

from their being often rendered indistinct by their being
imbedded, and from other circumstances, the necessary
distinction and separation are but seldom capable. of
being made. The fossils of this genus, however, which
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are found in Dersetshire, manifest characters sufliciently
important and determinate to be assumed for specific
distinction: it is to this fossil 1 presumed to give the
name briarean pentacrinite, remarking that it was cha-
racterised by its numerous and widely comprehensive
arms, &c. and by its long jointed arm-like spinous pre-
cesses given off from every side of each vertebra.

The fossil remains of this species are particularly
abundant in the Cliffs of Lyme and of Charmouth in
Dorsetshire. The remains of other species distinguish-
able from this by the vertebral processes being given
off, not from every vertebra, but at certain distances,
are found in the lias in different parts of Glouces-
tershivre, and in the more north-eastern parts of the
Island; but the discovery of more perfect specimens
than those which are at present kmown will be neces-
sary to be obtained, before the particular characters of
the species can be ascertained: more also is required
to be known respecting the fossil of M. Hiemer, spoken
of in p. 256 of the second volume of Organic Remains, -
before it can be comsidered as being of a distinct
species.

" Whilst this part of the present work was in the hands
of the printes, I had the gratification of receiving Mr.
Miller's Natural History of the Crinoidea or Lily-shaped
Animals: the pleasuve which 1 experienced in contema-
. plating the scientific and successful enquiries of this
gentleman, in subjects on which, as a student, I bad
- mysolf toiled, led mo to hope that, by pointing out the
importance and extent of his discoveries, I should dif-
fuose pleasure among my veaders, and, by giving them &
glimpse of the treat there prepared for them, render them
aager to partake of a banguet so rich and so cheap, it
oontaining fifty illmetrative lithographic plates. :
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In this work the namerous and interesting animals of
former worlds, which have been looscly ranged as En-
crinites and Pentacrinites, hre classed as the members
of one distinct and peculiar famjly, distinguished as
~CRINOIDEA or Lily-shaped Animals. The members
of this f'amily are placed under four principal divisiens,
comprising nine genera, each containing several species,
with most of which we had hitherto been but imperfectly
acquainted, and of some entirely ignorant.

I. ARTICULATA, in which joints forming the saperior
cup-like body of the animal articulate to each other,
are divided info three genera :—I1. Apiocrinites, the pear-
tike lily-shaped animals, dividing into two species, 1.
Ap. rotundus, and, 2. Ap. ellipticus. 11. Encrinites,
the true lily-shaped animal, of which Mr. Miller knows
but of one species, 1. Enc. moniliformis. 111. Pentacri-
nites, five angled lily-shaped animals, comprising five
species, 1. Pent. caput meduse. 2. Pent. briarmus.
8. Pent. subangularis. 4. Pmt basaltifermis. 5. Pent.
tuberculatus.

1. SEMIARTICULATA, in which the plate-like joints,
which form the cup containing the viscera, articulate
imperfectly with each other, farnish but ope genus,
1. Poteriocrinites, a vase-like lily-shaped animal, one spe-
cies of which enly, 1. Pet. crassus, will serve as the type
of the generic character; the other species, 2. teputs,
having its plates adhere only by sutures and not by
articulations, may be considered as forming the transi-
tion to the next division. '

FII. INARTICULATA, in which the plates adhere by
sutures, Yined by muscular integument. These are di-
vided into, 1. Platycrinites, broad-plated, lily-shaped
animals, in which five broad plate-like scapulee proceed
“from a saucer-shaped pelvis, formed of three unequal
pieces. The species are, 1. levis; 2.rugosus; 3. tuw-

berculatus; 4.granulatus ; 5. striatus ; 6. pentengularis.
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11. Cyathoorinites, cup-like, lily-shaped animals, with a.
ssucer-shaped pelvis of five pieces, on which are placed, .
in successive series, five costal plates, five scapula,
and an intervening plate; from each scapula proceeds
one arm having two hands. Sp. 1. planus, 2. tubercula-
tus, 8. rugosus, 4. quinquangularis. 1i1. Actyrocrinites,
radiated, lily-shaped animals ; the pelvis formed of three
plates, on which five first costals and one irregular cos-
tal adhere ; succeeded by second costals and intercostals,
and the scapulee, from whence five arms proceed, each
forming two hands, with several tentaculated fingers.
Sp. 1. Triaconta dactylus; 2. polydactylus; 3. levis,
1v. Rhodocrinites, rose-like, lily-shaped animals, pelvis
formed of three pieces supporting five square plates, in
the spaces of whose lateral bevelled angles are inserted
five heptagonal first costals: from the scapule proceeds
an arm supporting two hands. There is only one spe-
cies, 1. R. verus. . .

IV. CoADUNATA; the joints of the pelvis anchylos-
ing to the first columnar joint. 1. Eugeniacriniles, a
clove-like, lily-shaped animal, of which but one spe-
cies is known, 1. E. quinquangularis.

Fossil pentagonal plates are frequently found in chalk,
which are sometimes connected, and form a body of a
marsupial form: considering these remains as belonging
to an animal of the family of the encrinites, I introduced
them in Organic Remains, Volume II, Table XIII,
fig. 24, as portions of the tortoise encrinite, deriving
its name from its plates. Since which, Mr. Mantell, of
Lewes, has investigated the remains of this animal with
so much care, as to have ascertained it to have been
an unattached animal, and without a column: from its
purse-like form Mr. Mantell - has denominated the fossil
Marsupites. An interesting account of this fossil may
be hoped in the work of Mr. Mantell on the South
Down fossils; a work, which, considering the ingenious
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anthor’s abilities and advantageous situation for the
parsuit of these enquiries, may be expected to yield
considerable gratification.

The observations of Mr. Miller, on the geological distri-
bution of the Crineidea, are highly interesting; and Iam
pleased with the opportunity of pointing out to the stu-
dent the localities of the different species from Mr.
Miller's work ; and to add, that the localities of the spe-
cimens which I possess, serve to confirm these impor-
tant observations, and to encourage the opinion that the
different genera and species of this family have com-
menced and terminated their existence at different
periods.

Cyathocrinites rugosus is found amongst the earliest
traces of organic remains, imbedded in the TRAN-
SITION LIMESTONE formation, in Shropshire, Here-
fordshire, the Islands of Oeland and Gothland, and in
Dalecarlia. C. quinguangularis occurs in the magnesian
variety of the MOUNTAIN LIMESTONE, at Clevedon;
and in MOUNTAIN LIMESTONE, at the Black J!ock near
the Avon.

Poteriocrinites crassus is found in the umusuu BEDS
OPF MOUNTAIN LIMESTONE, Clevedon; and in MOUNTAIN
LIME, at Bristol; and P. tenuis, in the MOUNTAIN LIME
of Mendip and of Bristol, !

Platycrinites levis occurs in the MOUNTAIN LIMESTONE
of Mendip, and in the BLACK Rock, near Bristol, Dublin
and Cork. P.rugosus,in MOUNTAIN LIMESTONE of Men-
dip and Caldy Island. P. tuberculatus, in MOUNTAIN
LIME strata. P. siriatus, MOUNTAIN LIMESTONE, near
Bristol. P,pentangularis, MOUNTAIN LIMESTONE, Bris-
tol, Mendip, and: Mitchel Dean ; and in the TRANSITION
LIMESTONE, Pudley and Dinewaur park.

Cyathocrinites planis, in MOUNTAIN LIMESTONE,
Clevedon, and Black Rock, Bristol.

0
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C. tubevculatus, in NOENPAIN LIMESYONR, Dudivy?
C. ragosus, i TRANSITION rIMESTONE, Shropshire,
Herefordshire. the Islands of Oeland and Gothlead,
and inv Dalecarlio®. C. qguinguangwlards,  in WwaxoNE-
SIAN LIMERTONE, Clévedon, and® MOUNTAIN: Lt ME-
sToNE, Black Roek. .

Actinoerites. tricecowts dactyles, i MOUNYAIN Lnna
879N % in Craven iw Yorkshire, the Mendipddlls, dud
Biack Rock, Byistol.. 4. pelydactylis, it MOUNTAIN
LM EsYone: of the Mendip-hills and Caldy Idand.
A, levis in’ MOUNTAIN Linreroxe of Mitchel Deak.

Rhodocrinites. R.verns, TRANSITNON LIMERTONK,
Dudley, MOUNTAIN LIMESTONE near Bristol, Mewdip.
hils, and Mitchel Dean.

It appears that all. the preceding temaim occwr in
the transition, the moustain and the magnesian lime-
stone deposits, “where,” as Mr. Miller observes, «{hey
#ro lost, (as far,. he:says, as } Nave been able to asver-
tain) and make toom fer the differont speeies of Pen-
tacrinites; whichk may be traced thtough tire beds of the
lias, oolite, and chalk : and of which one spécies, thé
pentacrinns caput meduse, has contived from the form-
ation of the HKas to eur times, and is :now metdtih;
thougly very rarely, in a-tecent state.”

The dpioorinites rotundus is only feund adboling to
a bed of the oelite formation, and the Apioerinitey emp
ticus fa chalk.

The: radiated Ethinodermata.—The first: section of
animals under th#s division containe tlie Stellertdm; &is-
tinguished -by theéir possessing a eoriaceouws okin, et -
mltable, but muveabne in several pvhes the bady de-

* It was the body oﬁth snimal whdl I stw ik Mr. Joha Hawker's
Collection, and which, from its genezal form, wd the figure of ita plates,
1 comsidered as belongwg to the tortoise emcrimite, or the marsupne of
Mr, Mantcll,

l
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prepsed, wider tham long, with radidting mdrginal an-
gles or Jobes, mare or dess mumerons and moveable.
They are furnished with spines, which ave fixed om
moveable tiberclog; -and in some .of ~the genera of
4his section there cxists em the back, opposite to the
menth, a.short tnbercle, or a retiemlatéd disk ; ‘but it has
@et yet beem ascertained what office this past performe
. 'The mouth of these animals is sm'rmmded by ﬁve litthe
ossieles or granular snbstances.
This family is divided, by Lamarck, .into fomvgemra.
—L Comatula; 2. Euryale; 3. Ophiura; 4. Asteria.
- Comatula.—An orbicular, depressed, radiatéd body,
having two sorts of rays, dorsal and marginal, all sup-
plied with calcareons joints. - The dorsal rays are very
ygimple, small, cirrous,. and filiform, dispesed like a
coronst on the back ef the disk. The marginal rays ave
always pinpated, and much larger than the simple rays;
. -their inferier pineule arc elongated, flattened beneath,
~ and surround the ventral surface. The meouth is be-
neath, central, isolated, membranous, tublﬂar, and pro-
jecting.
i The dorsal rays of this animal, by which it clings
to other substances whilst seeking far or retaining its
prey by its pinnated rays, with its membrances pre-
jecting' mouth in the form of a puwss, are charweters
isufliciontly distinctive of this genus. E

Some of the species of this gemus are described
-among.the Stelle of Linck, as ia Tub. XXII, fig. 84.
Asteria multivadiata, Lin.?- Stallamsucaa, Innck, Tab.
XXXVI], fig. 66, &e. .

Euryale.—An orbicular, deptemed body, ‘with &
naked back; divided at its: circumference: in-a row of
long, thin, dichotomous, frequently ' divided, cirrows
xays; these rays  being flat beneath,: and .cylimdrical on
the back. ‘Ten long openings exist in the under part
and towards the margin of the disk. The mouth is be-
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neath, and cenfral. The stomach fills, and, of course,
possesses the form of the centnlumglobuhrvenm-
cular cavity.

- The very fine capillary terminations of the ahmost
innumerable rays of the animals of this genus, and the
oblong openings in the lower surface of the disk, twe
between each ray, serving for the passage of retractile
organs, are characters strongly distinctive of this genms.

This genus is distinguished, by Linck, by the name
Astrophyton, and was designated, by Gmelin, as As-
terias euryale et Asterias caputMeduw The species
to which this name applies is the only ene which was
known to Linngeus.

Ophiura.—An orbicular, depressed body, with the

back maked; having, at its circumference, a row of
long, thin, simple, cirrous rays; papillous or spinous,
and nearly pinnated on their sides; the spines being
jointed only at their base. The lower surface of the
rays flat, and without any groave or channel; the mouth
beneath, and central, with several openings round it:
the stomach possesses a subglobose form.
. Several species of this genus are described and
figured, by Linck, as Stella longicauda, S. lacertosa,
&c., and others are to be found among the Asterie of
Linnsus, as Asterias aculeata, &c.

Asterias.—A. suborbicular, depressed body, divided
at its circumference into angles, lobes, or rays, dis-
posed in a stelliform figure. The lowex surface of these
lobes, or rays, is furnished with a longitudinal groove,
bordered on each side with moveable spines, and with
holes for the passage of tubular and retractile feet.
The mouth is beneath, and ceatral, and placed in the
point where the grooves unite.

The mouth, in these animals, opens directly into the
stomach, which has no other opening. Ttis, in fact, a
cul-de-sac, augmented laterally by ten elongated and
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pimnated ceecums, two in each ray, which proceed from
the sides of the stomach through three-fourths of the
length of the ray.

These are the animals commonly known by the names
of star-fish, Stelle & marine, &c.

‘Lamarck has had recourse to an arrangement of these
bodies, which is better adapted to facilitate their dis-
tinction and examination than any which has been hi-
therto employed. He divides them into the scutellated
and the radiated Asteriz : under the former of which he
places those with continuous margins, such as Penteta-
gomaster regularis, Pentaceros plicatus & concavus, &c.,
of Linck ; and, under the latter, the numerous stelliform
species.

Phe fossil remains of the Stelleride are not frequently
found; circumstances proceeding, in a great measure,
from the proneness to decomposition of the membrana-
ceous connecting matter.

Fossil remains, referrible to the genera Comatitla, or
Euryale, have been supposed to have becn found by
Rosinus and by Lhwydd; but there is sufficient reason
for supposing, that the remains which they described
belonged to some species of Pentacrinites, of which we
bave yet to speak. Two fossil specimens, apparently
referrible to this genus, are figured by Baier, in Supple-
menta Oryctographie Norice, Tab. III, fig. 8, 4.

‘Fossil remains of the genus Ophkiura are very rarely
to be met with. A specimen is figured by Bourguet,
Traité des Petrifications, Planche LIX, 438, in which
a censiderable portion of the central part of the animal
of ene of the species is preserved. A very perfect spe-
cimen of this genus, imbedded in chalk, was purchased
by Mr. Donovan at the sale of the Leverian Museum.

Fragments of the genus Asterias are found more fre-
quently than of the preceding genera; and, of the scu-
tellated sort, more frequently than of the radiated. A
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fossil specimen of the former, sppseaching 4o Pentago-
agaster semilunatus of Linck, is fighxed by Schulty, Ber-
trachtung der Versteinerten, Tab. 11, fig. 6, from Pirna.
A similar specimen is figured, Orgemic Remains, Pl. 1,
fig.1; and at PL I, fig. 3, ia represented a chalk fossil
" resembling Pesfagenaster reguloris, Tinck; Aslerias re-
© gularis, Lamarck. Mr. Knorr gives the figure of am
impresaion in fliat of an asterife of this kind.

A fossil, in a yellowigh- coloured limestone, in the
writer’s cabinet, bears a tolerably close resemblance to
Astropecten echinatus minor, Linck, Tab. VIII, No. 2.
Some fragments of an asterile apparenily similar axe
figured in the supplement to Know’s work, Pl. VII,
Book III; and a petrification, somewhat similar, -{rom
Malesme, in France, is figured by Guettard, .Mem. de
UAcad. 40.1763. Similar fossils are also found in the
blap clay of Sheppey island. Fossils of minute ani-
mals approaching to some of the preceding genara, de-
serving eareful examination, appear to- exist in St.
Peter’'s mountain, and in the neighbourheod of Verona.

The facts which bad beea pointed out in & preceding
work, respecting the structure of such-of the encrinital
and pentacrinital remains as were then known, evinced
that the animale to which they belonged ought net to
be placed, as has been done by our justly celelwated
teacher, Lamarak, among the polypi natauies, but rather
among the echimpderwata radiata.- Agreeable to this
opinien they were placed, in the present work, nexs (o,
but preceding this order of animals. Theirmest praper
riation in the scale of nature ceuld not be 50 parfectly
aseertained valil further knowledge resproting theis in-
tenal organigation had heem obiniped. The examima-
tion made by Mr. Milier has: fumished us with tht -
formation he has shewn that they well deaprved to- be
considered as forming a distinet family ; and his obser-
vations bave aleo manifestad that, hoth in their stractere
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and habits, they agree with the stellgrids. ‘Thus far
the anzlemsical obsarvations ef Mzr. Miller bave bedh
i accordwace with the. opimions emtesfained By tho. pre-
sont wrifer, who, however, would, had be beet so M

a8 -to have obisined an eatlior view of My. Miller's la-
bours, have been disposed to place the Crindiden, from
thiedr greater complexity .of stvuciure, at the ond of
rather-than before, fwo Stelleride.

After Bawimg exuamindd the distiwetive M&cm»f
Ophiura, Euryale, and Asteria, amd ascertwitied thut .
nither of thems approximated pastiowlatly to the Cri-
nodlen,) Mr. Millev procdeded to the examigation of
tlis Comainlee, by which he discoversd such a dot
fernlity of structuse, and.so maay poistts of accordanes),
as to allow.him to suy that Comatula might be defined,
with sufficient precision, as a Pestacrifus destitute of
its column. But, as the characters hitherto- given of
Comataidx do net allude to those parts of Ks erganiza-
thom. which mark the link Betweom it and the Orineides;
M. Mxllﬂ.'w itnecessary to propm the folowing
hew generic. character »— '

“ (BENUS. GOMATULA.~~AN unattuched animal, Kaw
iog a depvesscd orbicular body, formied of calcarevws
platss comtdining the viscera. The moath in the denive
(capable of being elomgaied into a .probosocis), swy:
rounded by tentacakited avms, or fingers, composed of
numerows. joints : nexr the base of the body, bolow the
fiugeors or amgs, many jointed auxiliary siio—arms tot-
msihating i» a hooked point.”

~Htas. fouhd, on dissectiom, that the. Comamm
sexies.of caloarsens secretions, or ossicula, exacthy s
milar in their general plan and arrangement to the Cafs
noidea, and especially to the genus Pentacrinus, and
nitended; like theiss, to swefain muscule# actionr: that,
at the base of .the subglobose body of thé Comatule
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there exists a pemtagonsl plate, analogous in sitwa-
tion to the first columnar joint of the Crinoidea; and
an interesting affinity was found 0 exist between the
plates forming the pelvis of Comatula and of Pentacri-
nus ; and it was manifested that the auxiliary side-arms
preceeding from the pelvis-like plate of Comatula, the
formation of their joints, aud their hook-like termin-
ations, resemble, in every particular, those of Penta-
crinus caput Meduse, only that they are much shorter,
and formed of a less number of joints.

Having pointed out several other particular circum-
stances, proving the accordant structure of the Comatula
and Pentacnus, Mr. Miller observes, that  The Scapule
resemble also those of the Pentacrinus caput Meduse,
but are much more angularly pointed at their superior
surface, and are also tied laterally together by an in-
tegument.

“ From each of the Scapule in the different spe-
cies procced either two arm-like fingers, or two arms,
each of the latter formed of a common and cunei-
form joint, from which, on one side the first finger, and
on the other a continuation of the arm sets off, which,
again, by the intervention of cuneiform joints, divides
into two or more fingers, and then forms a hand like in
other Crinoidea. Each joint of the arms and fingers
sends off,.from alternate sides, a tentaculum formed of
many articulated small joints, resembling, in formation,
those of Pentacrinus caput Meduse. An integument
extends over the abdominal cavity, the groove in the
arms, fingers, and tentacula, and is, like that in Penta-

crinus, also protected by numerous minute calcareous

* A Natural History of the Crineides, or hly-dnped Animals, by
J. 8. Miller, A.LS., p. 131.
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. Echinide.—This order is filled by those animals which
- have been hitherto named Echini.

The Echinus is one of the radiated echinodermata
of Lamarck, and is distinguished from the preceding
section of this order, the Stelleride, by the mouth and
vent being separate : the body, which is short, vari-
ously formed, and generally quinquepartite, is inclosed
in a  crustaceous, porous and spiniferous covering,
formed by numerous polygonal assule, or little plates
joined by finely serrated vertical sutures, crossed by
others rather more linear: the whole is still farther
comnected by aninvesting cuticle.

The crust or shell readily separates into five trian-
gular sections, one of which is represented, Pl. X,
Jig. 6: each of these is divisible into four sections;
two larger, a. a. termed Areas, ornamented with roundish
tubercles on which are articulated the larger spines;
and two smaller, b. b. termed ambulacra, which are per-
forated by numerous pores, from which proceed retrac-
tile tabules, terminating in strongly adhering sucker-
formed feet. Each of these five triangular sections di-
viding thus into four smaller, the whole crust, it ap-
pears, is formed of twenty vertical sections.

Besides the almost innumerable pores from which the
feet proceed, there are other larger .pores at the upper
part of each section, for the exclusion of the ove:
two large openings also exist for the mouth and vent.
The mouth is always on the lower part, and in most
kinds has in its middle five teeth, collected together and
terminating in a firm point, bearing the appearance of
enamel : these teeth are fixed in a testaceous craticular
apparatus, which has been termed Diogcnes’ lantern.
The vent is variously situated, and is surrounded by tu-
bereles, from which generally proceed numerous spines,

The fossil remains of Echini are frequently found

P _
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fn g0 perféct 4 Staté oF Presetvatioh, s must sugest
many subjects deserving earnkst ifiquiry: the most im-
portuat uf these is the degree Of agteenment of the fossil
reuing with the torrespondent parts of Bre existing ani-
Inals. Biit to ke this compatison, Rt is obviots that
knowledge must vé obtained respecting Wose genera and
bpecies which lidve bekn alfeady discovered, efther it
thoir tecent Or fossil states. To communicate this
- knowledge in the ihost cérrect and Finpressive miudner,
diffetent systemitic arrangethehts of these ahithals Have
Beeir formed. o

Among the earliest attempts of this kifid W48 that of
Dr. Woodward, in his catalogile of he foreign fossils
in his collection: a sketch of it is given Here, not only
a8 derving to show the state of the scieice at that
period, but a3 Tikely to be nseful Tor refereiice, since
many of otir'early writers oh ‘théde subjects adopted
the nomenclature which Dr. Woodward had éployed.

- Waviie Echini.
" Pik Y. Those havitig two openiiigs and very small tubercles o the
‘surfiice fre cilled Spatugi. )
Sect. I. Thosé Wavinga remarkdble.grooVe at one siffe, Cordifdnes.
Art, ‘1, ‘With the openings at the sideb, one inder the grodve, thie other
it the opposite side.
2. Cordifori Sputdgi, with one opening in the middte of the tiase,
thie othi¢r in the groove,
‘Sect. TI. Spatigi, having o lateral groove, and with both opeédings in
the bube of the shell.
Art, 1, With one épening in the edje of the base, and e other ‘hear
to the oppotite margin, called Galeati.
e, Spatagi, with éue opeiing in the tenire 'of the base, tre uthier
in the margin.
Divis. 1. With porous lines extending from the vertex to the margid,
Member 1. Of a conoidal fignre, or Pileati,
2. Of a compressed form, or Discoides.
A
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Divis. 2. With rows of lines proceeding from the vertex, but not reaching

to the margja®.
Part 1. Echini, in ylnqh the shell has only one opening, and that
plgced in the centre of the base.

Sect, 1. Echini, set with very small tubercles, with ten rows of short
hqes not repching to the margin, but so disposed as to form
a ﬁgure on the surface resembling the leaf of cinquefoil,

and therefore not improperly called Pentaphylioides.

IL. Echini with Igrger and more prominent tubercles, and with
rows of lines or tubercles reaching from the vertex to the
moutq, cnlled Ovcm'r

The indefatigable Klein, in his Natumhs dispositio
Echinodermatum, published in 1734, ngt only improved
the classification, but added considerably to our know-
ledge of thesé substances: from the situation of the
mouth, he dlstmgmshed them into Emmesostomi, when
the mouth was placed in the centre of the base; and
Apomesostomi when out of the centre. When the vent
was in the upper part he demgnated them Anocysti; in
the under part, Catocysti; and in the side, Pleurocysti.
Cons1denng these ag plasses, he formed the following
arrangement, by placing under each of the three last as
many of these substances as respectlvely accqued vnth
the class, but which differed from each other in some
respects as to their general form, and the sxtuatlon of the
mouth: these he subdivided, according to other less but

constant djstipctions, into genera.

* Thege he ipstances in a gpecimep of Scwtum o ‘Echinpnthus.

t In this arrangement of Woodward it will be observed that he divides
these mbstaneeu into two divisions; Spatagi, aving two opemngl, and
Ecbm having only one opening, at the base of the shell, -
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Gen.
. r 1. Miliaves
. 5 11, Variolate
111, Mammillate
Clew IV Comdu
l. Cidaris*®, (1)
VI Adm‘“
VIL. Assulate
1. Anecysti. VIIL. Botryoides
1X, Toreumatice
II. Clipei. (2) {
1. Fibule. (3) { Ill. %’3“"“@
I1. Cassides. (4) { 111 %.:;:)lc
1L Catocysti. \ 111, Scuta, (5) { 1}' f)m! a
1. Mellite
IV. Plagente. (6) 11,
IIL. Rotule
1. Arachnoides. (7) L
Spatangi
IL. Corda marina, ( 6)
IIL Pzeurocym- I{ %fow
1I1. Ova marina. (9) { II. Brissoides.

* As most of the terms employed for these sections have been since
adopted as the names of genera, it was thought proper to subjoin the gene-
ral characters of the substances to which they were bere applied.

(1.) Cidaris. Turban-formed, with areas omamented with prominent
tubercles and porous ambulacraa the mouth in the centre of the base,
the vent in the apex.

(2.) Clipexs. Round, shield-formed; the mouth nearly in the centre of
the base ; the vent at nearly the same distance on the other side of the
centre of the apex.

(3.) Fibule. Conical or discoidal ; the mouth in the centre of the base,
the vent in the margin,

(4.) Cassis. Helmet-formed the mouth and vent at the opposite ends
of the base,

(5.) Scutum. Angular or ovate shield-formed ; the ambulacra crenated
and porous, disposed in the form of five petals; the mouth in the centre,
and the vent near the margin, in the base.

(6.) Placenta. Nearly flat; the upper surface slightly couvex; lower
flat ; margin acute; the month in the centre; vent nearlymid-way between
the mo«th and the margin.

(7.) Arachnoides. Placenta-formed ; the mouth in the centre; the vent
square on the upper surface, at the margin,

(8.) Cordamarina. Cordiform; the smaller end truncated, the mouth
labiated, near the larger end of the base; the vent in the trnncated smaller
end.

(9.) Ova marina. Egg-formed; smaller end truncated ; mouth labiated
near the larger end of the base; the veutin the truncated smaller end.

~
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Breyn, in Schediasm. de Echinis, reduced the mum-
ber of genera to seven, forming them upon the situa-
tions of the mouth and vent, and assuming, for his
groundwork, the sections of Klein as genera.

Genus ° I. Echinometra - Cidaris of Klein.
' 11, Echinoconus - Fibula of ditto,
III. Echinocorys: - Cassis of ditlo.
IV. Echinanthus - Scutum of ditto., ’
~ ) V. Echinospatagus Spatangus and Spatagoides of ditto.
VI. Echinobrissus - Brissus and Brissotdes of ditto.
VII. Echinodiscus - Placenta and Arachnoides of ditto.

Van Phelsum, adopting almost- the whole of the ge-
nera suggested by Klein, and being under the necessity’
_ of forming new ones, rendered his classification too-

extcnsive, forming them into twenty genera. ‘

Genus 1, Echinus - -
2. Echinomeira
3. Echinosinus -
4. Echinites - -
5. Echinoneus -
6. Echinodiscoides

Cid. Miliaris, Klein. >

Cid. Variolata and Mammillaris, ditto,
Clipeus, ditto.

Conulus, ditto.

Discoides, ditto.

T LA

7. Echinodiscus Laganum, ditte.

8. Echinoplacos - Mellita, ditto.

9. Echinocyamus . - .

10. Echinus salinaris Galea and Galeola, dttto. s B sl
11, Echinus pelagius  Galea, dm‘pq o : S
12. Echinomitra - - Conulis, apice obiuso, qato, " ot
13. Echinanthus - - . Scilum, ditto. . '
14. Echinorodum - - Scutum, ditto. -
15. Arachnoides - - s

16. Amygdale - - DBrissoides, dilto. D
17. Ova - - - - Brissoides, ditto.

18. Nuces - - - - Brissus,ditto.

19. Campana - - - Spatangus, ditto, -

20, Echinocardium -

Spatangus and Spatagoides, ditto. o . i

Alded by theee labours, N G. Leske, Professor of
Natural History at Leipsic, in his Additamenta ad Ja-
cobi Theodori Klein, Naturalem Disposnwnem “Echino-
dermatum, &c. formed the following arrangement Qf
these animals, which was published in 1778:— ..~ v .

P e
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G 1 g& WVH’ m%
UL Kokt VHI. Echisocyamat ™1

' chi va tt
V. Echi atf ’ % ﬁm .

* Klein, it may be sgen, . 108, bad divided his sertion F‘Wg to two
genera, Conulus and Discoides; bat Leske seging po material difference
between these two geners, ipclnded them ip ape ppder the name of Echi-
nites ; being evidently led ta this from the variety of figpres assumed by
the casts of thin genis, which, from their very frequent occurrence in va-
rious parie, had acquired the wame of Echinifes vylgeres ; and which, in
many ipatauces, have 4o depreued ag appearsnce, sud are po rounded at
their top, as hurdly to possess a conical figure, These different forms
Klein considered as constituting merely so many varieties; whilst Phelsum,
regarding them as so many distinct species, gave to them specific names
mﬁ}sd s.a.gw forms. Thepe differences were, however, cansidered by
Leske, as dependent on compression, which he supposed might have
taken place during the process of petiifaction, and therefore he could not
80 separate them, .

Another circumstance requires to be taken into consideration :—In nu-
merous specimens that have pot saffered matilation by fracture, it ap,
that this form has proceeded from a deficiency of the infiltrated siliceous
matter of which the casts'have been formed. They have evidently been
subjected to this infiltration whilst placed in their natural situation, on
their base, and hence have been filled chiefly from below upwards; and,
consequently, if from any circnmstance the infiltration has ceased before
the mould has been filled, the more pointed upper part would be wanting,
and the remaining part would be nearly level or rounded on its upper sur-
face, Others, indeed, possessed originally a compressed discoidal figure ;
but these, as well as those which bave been just described, are considered
by Leske as propetly referrible to Conulus. No reason is offered by this
attentive observer, nor does any appear, for their being placed under a genus
bearing another pamee, = < i

t This genus was formed by Phelsum, and agrees, as is observed by
Leske, with the Discoides of Klein, except in the periphery being ovate,
or oval rounded, and never angular, ang the vent being oblong and nearer
to the mouth. A

1 In this genus he includes the two genera Galea and Galeola of Klein.

§ Includes all the scutiform echini of Klein, whether ovate or angular.

Il Is substituteq for the Placenta of Kigin—it had been previously adopt-
ed by Breyn, R ’

h"ck“is is a new genus formed by Phelsum, the generic characters o(:'
which axe Ngcifprm ; telli bi bujacra ; RehAn
vent near to each olﬂeﬁ."a i?tlgr:genﬁe o?,&:ﬁse. W» the FoRt: )

¥t Fhis agrees with Arachnoides of Klein, the name ouly being changed.

3 jave of Ko, Gor Marinum, divided ipta the ganers Satew
anldl Bri , Were, after much consideration; inciuded by Leske in tirs
genus Spatangus ; he separating the wembers of this geons jnto four Sapi-
lies =1, Cordated Spatangi, with a sulcated vertex.—2. Cordated Spatangi,
not sulcated.—3. Brissi, oval spatangi, the ambulacra sulcated,—4, Bris-
soides, oval spatangi, not sulcated.
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M. Lieske cotlndes with purticuliriding soWd Fssil
Bohintbes, which he thinks mipht betve 1 foven & new
genus between Echinanthus and 8patahgus} dry agrés-
ing with the former ¢h ¢he siubtion end Stbectre of
thé mouth, and; with bhe Iwttes, 48 the sHaktion ef
the vent,

Tie Cleev. de Liamarck, 0 wion the lover &F aatiul
history is 8o ‘much indebted, afterwards proposed a ¢di-
siderable chaige in the wirahgesent of thepe animhls,
afid in thé détrominativns by which thuy siveald be @is-
tiiguished, emiploying the form and sike of e ambu-
fubtw afong the gometic distnctions.

ne frrangertent thus made was the following * ;-

Division of Echinidee.

1. The vent below the margin, in the lower surface,
or in the margin.
* The mouth beneath, always cenh'&l
Scutella
Clypeaster %Ambulacm centracted.
Fibularia
| mm ' ?Ain'bufac'ra complete.
** The mowth benéath, -not vcenlnll,’but bppnhcb-
ing to-the'margin. 4
Amanchétes.
Spatangus.
“R. The vint above the -margn, and cmﬂy
dorkal.
a. The 'hmt dorsal, buat ayprbachmgto'ﬁw mar-kh
Girssicnlus.
Nucteolites.
b. The anus doréel aid véﬂ:noal»; ﬂ)e d!eil»regm.
. TBohinus. - v
. CGidwrides. . : R

: I U IR ¥ G T R
» Histojre Naturelle des Animaux sans Vertebres, "Tomn. 1T, p. 6.
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. .Scutella, the first genus, comprises Placenia of Klein
(Echinodiscus of Breyn and Leske), and Echkinarach-
.nius of Klein and Leske.
.. The admission of Echkinarachnius within the limits
which Lamarck has prescribed to this genus cannot be
allowed. The ambulacra, extended only to the margin,
and the mouth placed on the upper side of the margin,
.must exclude it from a genus, comprised in a section,
_the members of which are described as having the am-
_bulacra complete, and the mouth beneath the margin.
. Of the name of the genus, it may be observed, that it
is not more expressive than that which it is proposed to
supersede; and is, besides, the diminutive of the word
(Scutum), by which another widely different genus has
been designated.

Clypeaster is a new, but ddes not appear to be a
more distinctive, name for this genus than Scutum of
Klein, or Echinanthus of Leske, Breyn, &c.

Fibularia is proposed as a denomination preferable
to that of Echinocyamus, whioch had been adopted for
this genus by the assiduous Phelsum. -No reason, how-
ever, for this preference appears, -and the term, Fibu-
laria, is so far objectionable, as it resembles Ftibula
employed by Klein, with equal propriety, for a section
including echini of very different characters.

Echinoneus is applied in the same manner as by La-
marck.

Galerites is assumed ‘as appropriafe to the genus the
first species of which is Conulus albo-galerus of Klein,
and. is_followed by those other fossil echini to which
have been applied the more apt name of Conulites.

Ananchytes is employed in the place of Cassis of
Klein, .or of Echinocorytes of Leske. :

Spatangus is applied nearly in the same.manner as
by Leske; its species are divided into those with four

- and those with five ambulacra. -, e
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Cassidulus is the name of the genus proposed by La-
marck for the reception of those echinites which Leske
described as having the mouth in the centre of the
base, and the vent above the margin, possessing, as it
were, those generic characters. which would form a
genus between Echinanthus and Spatangus.

Nucleolites.—The echinites of this genus are ad-
mitted, by Lamarck, to agree so closely with those of
the preceding genus, that they might be united; the
only material difference being, that the ambulacra in
the Cassiduli are contracted but, in the Nucleolites,
are radiated to the mouth,

The genus Cidaris is divided, by this naturahst, into
two genera. The one, named by him Echinus, is in-
tended to comprise all those species which have the
tubercles, on which the spines are placed, entire; the
other, distinguished as Cidarites, contains all those
whose tubercles are perforated for the transmission of
what is considered to be a muscular cord. The species
of this latter genus he divides into two families, the
turbans and the diadems.

In forming the following arrangement, the classifica-
tion of Lamarck being the latest, and having the sanc-
tion of a name so justly celebrated, has been almost
exactly followed.

From the situations of the mouth and of the vent are
formed the chief generic distinctions. When the mouth
is central, the echini are said to be Emmesostomous ;
and when towards the margin, 4dpomesostomous: when
the vent is in the vertex, they are distinguishea as Ano-
cystous, when in the base as Cafocystous, and, when
in the side, as Pleurocystous. The more obvious cir-
cumstances dependent on the ambulacra, and on the
general form and surface, complete the characters of
each genus. From the more subordinate distinctions
of form, &c. result the several specific characters.

Q -
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. GeNusI. Echimis.—With a roundish, testaceous or
crustaceous intéraal skin, inclining to oval ; the mouth
‘beneath, and central, armed with five ossiculae ; the vent
vertical. 'Ten areas, five large and five smaller, set with
imperforate tubercles for the articulation of spines; and
ten porous ambulacra, or bands, interposed between
-the areas, are disposed vertically from the mouth to the
vent. PILII, fig. 1.

It has been thought advisahle to adopt, with Lamarck,
the division of Cidaris of Klein, Leske, &c., into two
.genera, Echinus and Cidaris: the former having the tu-
bercles entire, and the spines which are set on them,
moved only by the museular fibres in the investing cu-

“ticle; the latter having them perforated through thefr
centre, for the passage of a muscular cord, which, being
attached to the base of the spines, serves to augment and
to direct their motions *.

The Echini are distinguishable, not only by their im-
perforated tubereles, but by the spines which are arti-
culated on these tubercles, which are simple in thetr
forms, and either smooth or very finely granulated. -
some, which have somewhat of an oval form, the spmes
are of different sizes and shapes on the same shell;
these are considered as approximating to Cidaris. The

ambulacra are not here so regularly formed, nor so dis-
tinctly separated from the areas, as in those specles
- which belong to the other genus.

Sp.1. E. esculentus.—Subglobose, rather hemisphe-
rical ; areas, with tubercles not large. The ambulatra
with six rows of pores, disposed obhquely ; the spines
acicular. Recent and fossil. ,

2. — saxatilis.—Suborbicular and rather depressed;

e It must be observed, that the difference, forming here a generic cha-
racteristic, may be found in the individuals of another genus. Spatangus
purpureus has its tubercles perforated.
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cight rows of tubercles in the lazger dreas, the. third
from the sides larger than the rest; four rows im the
lesser. The ambulacra narrow, with three double rows
of pores; the spines acicular and longitmdinally atri-
ated. Recent and fossil.—Leske ap. Klein, Tab
XXXI, fig. 4, D. .

3.. E. angulosus.—Rather depressed, and snbangular,
two rows of larger tubercles in both.large and small
areas, surrounded with smaller. The ambulacra with
three double rows of pores, the outer ones in a straight,
the inner ones in zigzag lines. Recent and fossil.
—Leske ap. Klein, Tab. 11, fig.7.

4. — excavatus. — Nearly hemispherical; the areas

with two.rows of miliary, smrrounded by grapular. tu-

bercles ; the ambulacra depressed as if excavated, and
having a double row of alternating pores. Fossil.
—Leske ap. Klein, Tab. XLIV, fig. 3, 4.

5, — fenestratus.—Roundish, the base smooth and
widely open; the larger areas with six rows of tubercles,
the two .intermediate rows largest; the smaller areas
with .two rows of larger tubercles; the surface of the
areas granulated with minute tubercles. The ambulacra
granulated and pierced with three pair of pores, trans-
versely slanting; the spines setose. Recent and
fossi).—Leske ap. Klein, Tab. IV, fig. 3.

It is doubtful if Ech. lucunter is not a vanety of this
species.

. 6. — rupestris. —Subelhpucal areas thh two rows
of larger tubercles, with smaller ones between in a
serrated line; the ambulacra with the pores in curved
lines ; spines acicular. Recent and fossil.—Leske
ap. Klein, Tab. V, fig. a, b, c.

7. — variegatus.—Orbicular, rather depressed; larger .
areas with tubercles of a medium size ; smallcr ones a

' little more raised, with three rows of smaller tubercles;
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ambulacra with three pairs of rows of pores; mouth
nearly round, slightly waved ; vent round. Recent
and rare.—Leske ap. Klein, Tab. X, fig. B, C. .

8. E. pustulosus. —-Hemrspheucal and depressed
larger areas with medium-sized tubercles, beginning at
the ends with, and extending in the njiddle to six, in
transverse rows; smaller areas: with two longitudinal
rows of smaller tubercles ; ambulacra with four or five
-pairs of rows of pores, wide towards the mouth; the
mouth large, widely sinuous; vent small. ..  Recent.
—Leske ap. Klein, Tab. X1, fig. A, B,C,D. " .. .

9. — granulatus.—Suborbicular, slightly angulated;
larger. areas with seven rows of smallish tubercles on
each side, leaving a space in which the joining of the
assulee is seen; smaller areds with four rows on each
side; ambulacra with pores in three pairs of rows, dis-
posed in quincunx order; mouth rather small, slightly
winding ; vent circular. Recent.— Leske ap. Klein,

Tab. X1, fig. E, F. .

10. —  tesselatus. -—-Suborblcnlar, slightly comcal
areas showing the assule, and bearing slight traces
‘only of a row of tubercles; ambulacra with two rows
of closely-set pores; mouth circular, small, and turned
inwards; vent small. Fossil.—Leske ap- Klem
Tab. X1, fig. G.

11. — botryoides.—Subglobular ; larger areas with
two rows of largish tubercles; those of the smaller not
discoverable with precision, but these areas are more
raised than the larger; ambulacra with two rows of
" transversely hent lines of pores. Fossil —-Leske
ap. Klein, Tab. X1, fig. H.

12. — toreumaticus.—Nearly hemrsphencal vertex
rather raised ; areas with two rows of tubercles with
crenated margins surrounded by granular tubercles,
almost to the ambulacra. The larger areas have
four rows of excavated transverse lines, two.of which

/
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lis mearest o the ambulacra, and stparate‘them from
the largest tubereles, and two are placed within the
rows of tubercles; ‘the outer and imner rows of Iines
are opposed to each other, alternating with the tuber-
cles, whilst the inner ddjacent rows alternate with each
other. ‘In the lesser areas omly two rows are placed
‘between the tubereles ; these excavated lines exist only
from the vertex to the widest part of the periphery.
Ambulacra with pores disposed in serrated rows;
mouth.small, retracted. Recent and fossil.— Leske
ap. Klein, Tab. X, fig. D, E.

" 18. E. pentagonus.—Pentagonal and sabpyramidal ;
the sides nearly flat; the porous fasciee with two rows
‘of pores; the areas, on the upper part, with but few
small:tubercles, but, on the lower, thickly set with tu-
‘bercles surrounded by circles. Fossil, found in
the upper oolite.

This species is very mterestmg its form is so de-
cided as to authorise it to he.considered as possessing
a depressed, obtuse, five-sided subpyramidal form. The
apper parts of all the areas are remarkably bare; but,
about the rounded margin, the verrucse, surrounded by
rings, as in Eckinanthus, become frequent, and, particu-
larly over the whole of the base, they are set very
thickly, but distinctly, between the interposed biporous
bands.

The descriptions given, by Lamarck, of several of
the species of Cidaris, brought hy MM. Peron and Le
‘Suenr, give reason for believing that the recent ana-
logues of more of our fossil echini may he discovered in
the Sonth Seas.

-~ virgatus.—Hemispherical, ruher raised ; sub-
) veutncou, assulee apparent; the middle of the areas
thin of tubexcles, and striped with violet; the ambulacral
bands with three double rows of pores Recent.
—Lam.

A}
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15. E. globiformis.—Nearly spheroidal ; red or orange:
coloured, with white-eyed tubercles; four rows of poves
in the areas. Recent.——Lam. '

16. n-polyzonabs —Hemispherical, rather depress-
ed; subpentagonal; greenish, with transverse: white
zones decussating white porons rays; the lower surface
concave. = Recent.—Lam. .

17. — maculatus.—Hemispherical ; white, with spots
of a greenish yellow disposed in transverse zones;
areas slightly verrucous. Recent.— Lavs. -

18. — variegatus.—Hemispherically :glohose, .varie-
gated with green and white; the pores in two pairs of
rows at the.sides of the areas.; the spines green. .
Recent.—Lamn.

19. — bigranularis.—Hemispherical, rather depress-:
ed; ambulacra rather bare; the pores in four -rows::
the areas with large tubercles in.douable Tows.
Fossil.—Lam.

20. — arenatus.— Hemispherical ;. ambulacra with.
pores in four rows; the tabercles of: the: largest areas:
but.. small, the rest as if covered. wath sand. '
Feossil.—Lam. ~

21. — sardica.—Qrbicular, depressed base nearly-
ﬂat‘ areas multifariously tuberculated ; .the larger with-
eight or twelve, the smaller with. four- or six.rows. A
suture passes down the middle of the areas. Ambula-
cra sunken, with five double rows: of pores; mouth
small, with ten groeves. .. Recent, large as & child’s
head.. Tuscan.and. Adriatic Sea.—Leske ep. . Klein,:
Tub. IX, fig. 4, B.

22. — flammea.—Nearly hemispherical, depressed
the larger areas with twelve rows of tubercles at-the
broader part; the less, more raised, and with three rows
in the middle- part; ambulacra narrow ; mouth 'small.

Recent.— Leske ap. Klein, Tab. X, Jig. A.
23. — mammillata.—Subelliptical,. depresseds; six-
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teen or eighteen imperforate papillee in the larger areas,
and fourteen in the smaller, the largest being about the
margin, and followed by others of a middling size:
all encircled by others of a granular appearance; the
ambulacra rising broad from the mouth with four or five
pairs of pores, and terminating in one sinuous pair;
the mouth large, and the vent pentangular *.

Recent and fossil.—Leske ap. Klein, Tab. VI.

- GeNuS II. Cidaris.—With a spheroidal or depressed
orbicular crustaceous or testaceous internal solid skin,
furnished with tubercles perforated through their sum-
mits, supporting moveable spines, the largest of which
are bacciliform. - The ambulacra are complete, reach-
ing from the vertex to the mouth, and bordered by two

multiporous bands. The mouth béneath, central, and

supplied with teeth. 'The vent above, vertical.

In the species of 'this genus, in which the tubercles
are pierced through their apex, for the passage, itis
presumed, of a: miscular thread, the ambulacra are
narrower and more regular than in those in which the
tubercles are imperforate ; the little porous bands, too,
which border the ambulacra are less diverging and
more nearly approximated. Their spines are various,
never uniformly setous, but either large and sudiform
and as if truncated, or long and crenulated, with others
very small and numerous, sarrounding, as with a little
collar, the base of the larger ones. In some of the
species of this family, the margins round the papilloas

_tabercles are regularly crenulated. Lamarck divides
these echini with perforated spines into turbans and

* Spines are of the pallisadoe kind, sudes fortalitiorum, Klein; and are
placed on the large mammillary tubercles; small, spatuloas ones being at-
tached to the smaller tubercles. Some of - the fossil specimens resembling
this species deserve rather to be considered as distinct species, having very
long cylindrical spines, denticnlated in longitudinal striee.~Some in the
writer's ¢ollection are more than three inches in length,
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diadems, By the former term he designates those
which are rather elevated, but nearly spheroidal, with
the ambulacra winding; by, the latter he means those
which have a round depressed shell, with straight am-
bulacra, and with spines generally hollow.

Sp. 1. Cid. imperialis. — Subglobose, depressed on
both sides; the ambulacra and smaller spines of a vio-
let colour; the larger spines cylindrical, but rather ven-
tricose,’ striated in their apex, and marked with white
rings.

Cid. papillata. major.— Leske ap. Klein, Tab. VII,
Jig. A.

This Cidaris differs from Cidaris mammillata, KI. in
its shell being more globular, and in its tubercles being
pierced.

2. C. dtadema.—Nearly, circular: the vertex depress-
ed; the base rather convex; the mouth large, and the
vent circular. The larger areas have two rows of large
tubercles next the ambulacra; between which are two
rows of small, surrounded by othersstill smaller. These
tubercles are pierced in their tops, and their surround-
ing rings are finely crenulated. The ambulacra are
bordered, and have three pair of rows of pores in their
widest part which lessen as the space is contracted.
The spines are acicular, and are surrounded at their
base with a ring, within which is the excavated bulb
that articulates with the - perforated papillary tuber-
cle. Recent and fossil.—Leske ap. Klein, T}zb
XXXVII, fig.1, 2>

3. — papillata.—Orbicular, but the vertex depress-
ed and the base flattish ; the areas with two rows in
each of perforated papille, each surroanded by a cir-
cle of granular tubercles and punctured spaces. Be-
tween each two winding biporous bands, or ambulacra,
a band is raised which corresponds with the smaller
areas: the mouth is nearly round ; the vent varies in its

R
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form. Recent and fossil.—Leske ap. Klein,
Tab. VII. ‘ o

In some fossils, probably of this species, the spines
assume a ventricose, clavated form. These have been
long known by the name of Lapides judaici.

4. C. atratus. — Ovately hemispherical, rather de-
pressed ; of a violet colour, inclining to black. The
tubercles large; the dorsal spines short, obtuse, and
imbricated-; those at the circumference subspathulated.

- Recent.—Cid. violacea, Leske.

5. — crenularis. — Subglobose; with two rows in
the larger areas of large tubercles, crenulated round
the papille. Fossil, from Switzerland.—Bourguet
Petrif. Tab. LII, 344, 347, 348.

6. — pseudo-diadema. — Depressedly hemispherical ;
the bands straight and biporous ; and two rows of large
tubercles in each area. Fossil.

7. — calamaris.—Spheroidal, rather depressed ; the
larger areas, with distant papillary tubercles, surround-
ed by a granular surface; two rows of tubercles in the -
smaller. The ambulacra, with pores, in four divisions;
the spines hollow, and possessing much of the structure
of a quill. Recent.—Leske ap. Klein, Tab. XLV,
fig. 1-4. '

8. — radiata.—Circular, depressed; the vent sur-
rounded by plates forming a star of five angularly
pointed rays, with a foramen in the point of each ray.
From each termination of these rays proceed two other
rays forming another star; these, being the ambulacra,
are pierced with numerous pores. The interstices, or
areas, are filled with differently sized tubercles. On
the base is also a stelliform expansion, in the middle
of which are five semilunar openings.

This is a large recent echinus; Echinanthus major,
Seba.—Komet groote, Phelsum.—Leske ap. Klein, Tab.
XL1V, fg.1.

™
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The following fossils ‘appear to belong to this ge-
nus, but their speclﬁc characters are not so ob-
vious :—

9. Coronalzs —Nearly hemispherical; the areas al- -
ternately wide and narrow, with scattered papille; "
the ambulacra flat, uniting at the top, and forming a
flat space round the vent. Fossil.—Leske ap. Klein,
Tab. VIII, fig. A, B.

10. Corollaris.—Various siliceous nuclei have heen
placed under this head which have doubtlessly belong-
ed to different species of Cidarites.—Leske ap. Klein,
Tab. VIII, fig. C.

"~ The fossil specimen, named Cidaris asterizans, by
‘Klein, does not appear to deserve, as is justly observ-
ed by Leske, to be considered of a different species,
being a spathose fossil of C. diadema, or of one of its
varieties, the striee, in the engraving, having been too
much helped by the artist.— Leske ap. Klein, Tab. XLVI,
fig-5. < ‘

GEenNvs III. Clypeus.—Ofa roundish subconical form;
the base rather concave; the mouth beneath, nearly
central ; the vent near the apex; the ambulacra bowed,
striated across, bordered by pores, and disposed in five
pairs, each pair forming a petaloidal figure, and are
then continued in the form of bands to the mouth. The
smaller areas are contained within the petaloidal figures,
and the larger surround the ambulacra, and are ex-
tended over the rest of the surface, which is covered
with small tubercles, separated from each other by dis-
tinct circlets. Pl II, fig. 6.

Synon. Echinobrissus, Breyn.

Sp. 1. Cl. sinuatus.—Nearly orblcular, depressed ;
one of the larget areas is divided by a longltudmal
groove, commencing near the apex and continued nearly
to the margin; the ambulacra are bowed and broad,
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are transversely divided by bars, leaving intervening
openings, and are bordered by rows of thickly set
pores; each pair of ambulacra approximate towards

- the margin, and thus almost enclose the smaller areas.

The base is divided by five bands, preceeding from the
ends of the petaloidal ambulacra and terminating at the
mouth ; the mouth is small and pentagonal; the vent
opened laterally in the apex of the groove which exists
in the upper surface.

This is the polar stone of Plott.

No recent species of this genus is known.

This genus is not even mentioned by Lawmarck : and
the first species here noticed is offered by him interro-
gatively, as similar to Galerites umbrella, with which,
however, it does not agree, since one of the generic
characters of Galerites is the having of the vent placed
in, or beneath and near to, the margin,

2. CL. conoideus.— A spathose petrifaction; the figure
conoidal; the circumference subrotund, inclining to the
elliptical. The divisions and situations of the areas,
with the structare of the ambulacra, and the nature of
the surface, point this fossil out, in the opinion of
Leske, as being a species of this genus.

Cl. hemispheericus and Cl. quinquelabiatus are names
given to two mutilated fossil specimens, possessing, in
Leske’s opinion, uncertain claims to places under this
genus. -The first, he thinks, resembles Galéa Wa-
grica, Klein; and the second does not appear to have
been in a state, the vent not being discoverable, to
allow a correct judgment being formed- respectmg even
its generic characters.

GeNus IV. Cassidulus. — Ovate or subcordiform,
and rather raised ; the mouth beneath, subcentral; the
vent at one end, considerably above the margin; the
ambulacra porous, subpetalondal and reaching nearly
to the miargin. Pl 11, fig. 7

|
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These echinida were pointed out by Leske as requiring
to be placed under a distinct and new genus, the mouth
bemg placed nearly in the centre of the base, and bear-
ing the character of Echinanthus; the vent situated on
the apper part of one end, as in Spatagus. Leske hav-
ing declined giving a name to the genus, it received it
from Lamarck.

Sp. 1. Cass. pyriformis.—Ovate and gibbous, the bage
rather flat; the surface, particularly of the base, tuber-
cular; and the back slightly carinated ; the ambulacra
ohsoletely porous; the mouth roundish, subpentagonal
and with five rather prominent hps, a double row of
pores, forming a five-rayed star, round the mouth; the
vent round. Fossil.

2. — lapis cancri.—Convex and obtusely ovate; the
vertex excentric and perforated with four pores; the am-
bulacral lines of pores double, and forming subpeta-
loidal figures, with the terminations open; the mouth
not exactly in the centre, but nearer to the narrower
end; the vent round. Fossil.

3. — patellaris.—Oval and flattish; the back very
slightly raised, and the base ag slightly concave; the
ambulacra biporous; the pores linearly connected in
the form of a star, and rather separated from the rest of
the surface by an obsolete line.

Lamarck, who considers that the characters of the
ambulacra should be reckoned among the distinguishing
generic characters, has instituted the following genus
for the reception of such of the echinid# as accord with
the preceding genws, Casgidudus, in every respect, except
in the state of the ambulacra. These, in this genus,
reach only to the margin; but those whmh belong to the
following genus afe extended to the centre of the base.

GENUS V. Nucleolites.—Ovate or subcord.l.form, ra-
ther raised; the mouth beneath and subcentral; the



126

vent at the end, much above the margin; the ambula-
cra radiating to the centre of the base.

Synon. Echinobrissus, Breyn.

Sp. 1. Nucl. scutata.—Elliptical and rather quadrila-
teral ; slightly convex and widest behind, where it is
sulcated ; vent dorsal. Fossil.

Lamark places under this species, Spatagus depressus
of Klein. This is an interesting fossil. From its form
‘and sulcus, and from the situation of the mouth and
vent, it "approximates to Clypeus; and, from its four
radiating ambulacra, with the fifth passing along thc
sulcus, it resembles Spatagus.

2. — colombaria.— Obovate, rather elevated, and
widest behind; ambulacra with biporous lines, with
faint strieo; the mouth pentagonal. Fossil.

" 8. — ovulum.— Ovate and pulvinated; with thinly
scattered tubercles with surrounding rings; the ambu-
lacral lines subbiporous. Fossil.

4. — amygdala.—Ovate and rather gibbous, the ver-
tex rather prominent; the ambulacra very narrow; the
vent beneath a small projection. Fossil.

A figure illustrative of this genus appears to be un-
necessary, as it would differ from that of the preceding
genus only in the form of the ambulacra.

GEeNvus VI. Echinarachnius.—Circumference subpen-
tagonal; the upper surface slightly raised, rather conoid-
ally, in the centre ; the under surface flat; the areas se-
- parated by ten tortuous crenated lines; and immediately
between the approximating larger areas are interposed
five straight slightly sulcated lines, which, passing over
the margin, are extended to the mouth; thus dividing
the surface into five equal parts. The mouth is beneath,
and central ; the vent square, on the upper side, close
to the margin.

The whole of the surface is marked by elegant
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tracings, as if with ink, bearing somewbat of the ap-
pearance of a spider’s web. Pl II, fig. 8.

But one species is known, which has only been seen
recent, and is placed by Lamarck under his genus Scu-
tella ; but the situation of the vent, decidedly on the
upper surface, appears to claim for it a distinct genus. -

GENUs VII. Galerites.—Conoidal or subpyramidal,
rising from nearly a circular base, and terminating in a
vertex more or less obtuse; the mouth beneath, central ;
the vent beneath, in or near to the margin; the surface
divided into larger and smaller areas by ten pair of am-
bulacral lines passing from the vertex to the mouth,
the area in which the vent is placed being the largest.
PLII, fig. 8.

Synon. Conulus, Klein. Echinites, Leske. Eckino-
conus, Breyn.

No remains of these animals are known to exist but
in a mineralised state. These petrifactions ‘have been -
distinguished by various appellahons—Scolopendntaz,
Bufonite, Cap-stones, &c.

Sp. ‘1. Gal. albogalerus. — Conical; circumference
subovate, there being a slight extension on that side in
which the vent is placed; the vertex perforated with five
foramina, in the tips of the lesser areas; the surface
is beset with minute tubercles, and the sutures con-
necting the assulee are gcnerally visible: the ambu-
lacral lines of pores are placed close in straight double
rows; the mouth round; the vent oval, the shell round
- it being vaultedly convex.— Leske ap. Klein, Tab. XIII,
fig- 4, B.

2. — depressus.—Circumference circular; the divi-
sion of the areas marked by the sutures, but the assulse
not shown; the mouth rather small; the vent large and
oval.

8. — vulgaris.—Under this vague and comprehensive-
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designation are placed those numerous small fossil spe-
cimens which are common in many parts of the world ;
possessing the characters of the genus, but varying so
indeterminately in their minor distinctions, as not to
allow of their being described as- definable varieties.
They are found, sometimes, to vary so in their figures,
as if they were the members of some undescribed genus:
instead of possessing the complete conical form, the
vertex is depressed as if truncated; and sometimes the
slight angles are entirely removed, and the sides are so
rounded that the fossil possesses almost a globular
form. Even the mouth and vent, though in their regular
gituation, are frequently found to vary in their size and
form. The areds vary considerably, being sometimes
raised, other times sunk; some bear the marks of the
assule, and others not. The ambulacra vary in their
breadth, as well as in their depth or elevation, and
sometimes, but rarely, show the two lines of pores.

As these fossils, which are almost all siliceous casts,
bear the markings of the inner surface of the shell
which they filled, their surfaces must necessarily differ
from the outer surfaces of the shells from which they
proceeded; and endless, indeed, are the differences
which have resulted from the various degrees of cor-
rectness in the casts, and which must have depended
mot only on the condition of the mould, but on the
state of the injected matter and the degree of perfec-
4ion to which the crystallizing process had been allowed
to proceed.

4. Gal. quaterfasciatus.—Nearly globular oracutely
conical; four small and four large areas divided by eight
-ambulacra ; -the mouth and vent quadrangular.

" Fossil. Siliceous. . )

5. — sexiesfasciatus—Subconical ; vertex obtuse; six

Jarge and six small areas, separated by twelve tubercu-
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lated ambulacra; vent round, and larger than the mouth.
Fossil. Siliceous.

These fossils are exceedingly rare.

The following species are also particularised by La-
marck:—

6. Gal. abbreviatus.—Fossil, from France and Ger-
many.

7. — fissuratus. —Fossil, from the north of Germany.

8. — hemisphericus.

It is doubted whether this may not be the same as
E. subuculus of Leske ap. Klein, Tab. XIV, fig. L—O.

9. — depressus.—Leske ap. Klein, Tab. XL, fig. 5, 6.

10. — rotularis.—This is referred to Ech. subuculus
of Gmelin and of Leske, Tab. XIV, but is supposed
to be dissimilar from G. hemisphericus.

11. — conoideus.—Large; conoidal, nearly circular;
the mouth transverse, surrounded by a hollow.

Fossil. Italy. :
12. — scutiformis. _Resembles that figured by Klein,
Tab. XLII, fig: 2, 3.

13. — ovatus.— Ovato-conoidal; depressed at the
sides. Fossil.

14. — semi-globus.—Orbicular and hemispherical; the
vertex excentrical. — Leske ap. Klem, Tab. XLII,
fig- 5.

15. — cylindricus. —-Cylmdncal ; short; the back
rounded, but nearly flat.

16. — patella. — Orbicular, depressed, and rather
oconvex ; the ambulacral grooves elegantly striated ; one
of the areas excavated by a longitudinal groove.—En-
cyclop. Pl. CXLIII, fig. 1, 2.

17.. — umbrella.—Is questioned as being Clypeus si-
nuatus of Klein, with which the description agrees; but
Lamarck has not adverted to the vent in Clypeus bemg
on the upper surface.

18. — excentricus.—Ovate, convexly gibbous; the

3 -
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vertex excentrical, from which proceed four ambulacra
the lower side sulcated with five grooves. -

This curious and irregularly formed fossil is described
as being as large as the preceding. Its habitaf is not
mentioned.
© 19. G. subuculus.— Dnscondal, vertex subrotund; base
rather concave ; the whole surface of the areas set with
minute rings; the ambulacra biporous; the mouth small
and circular; the vent even, minute, and circular; the
vertex sometimes scutellated in those specimens- in
which the shell remains. Fossil.

_ Echinites subuculus of Leske, ﬁgured by Klein, Tab
X1V, I, m, n, 0. . .

GeNus VIII. Clypeaster. — Oval, elliptical, sub-
angular; sometimes raised and gibbous in the centre;
the margin thick and rounded, the under side concave
at the centre; the mouth, armed with six bony pieces, '
is beneath, and central; the vent beneath, and in: or
near to the margin; the ambu]acra, on the upper sur-
face, in a pentapetalous form. PL II, fig.2.

Synon. Scutum, Klein. Echinanthus, Leske.

Sp. 1. Cl. humile.—Ovate; margin winding ; ambula-
cra ‘with two rows of pores connected by small trans-
verse grooves, and so.disposed as to form the sides of

-five petaloidal figures; the larger areas are disposed
areund, the smaller ones circumscribed by these ambu-
lacra, and somewhat raised; the surface covered by
granular tubercles, set:in rings, with numeroys smaller
grains interposed; the base flat fowards the margin, and
concave in the middle; the mouth deeply seated in the
centre, of an obtuse pentagonal form; the vent trans-
versely oval. Recent and fossil.

2."— altum.—Subovate; vertex conoidal, considers
ably vaulted ; areas granulated, the larger without,: the
smaller within, the petalondal spaces formed by ithe
ambulacra.. .

R4
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This species is only known in a petrified state. Itis
distinguishable by its size, heing, sometimes, six inches
long, and two inches in height, by its rising in a round
vaulted form, and by its ambulacra being large and
wide. Fossil.
The casts of the-two last species form very mterestmg
fossils, Org. Remains, Pl. 11, fig. 8,and PLIV, fig.7
- 8. C. ovatus.—Ovate; the margin not waving, ~the‘
upper part convex, with four pores-in-the vertex; the
ambulacra, in petaloidal forms, not united at their
lower terminations, but the one side of each ray extend-
ing farther than the other; the surface covered with mi-
nute tubercles; the base flat; the mouth subreniform,
with five prominent lips, from the hollowed spaces be-
tween which proceed five grooves; the vent in the mar-

. Recent and fossil.
Leske ap. Klein, Tab. XX, fig. c, d
. 4, — orbieulatus. — This is a fossil which was

placed, by Leske, under this genus, with considerable
doubt, it being so injured that the state of the under
_part could not be ascertained.

5. — marginatus.—With a convex stelliferous vertex;
with short ovato-acute ambulacra; the margin rather
thin, expanded, and broad.

Scilla, Corp. mar. Tab.XI, fig. inferior.

6. — scutiformis.—ZElliptical; the back flattish and
submarginated.

Seba. mus. III, Tab. XIII, fig. 23 4. Encyc Pl
CXLVI, fig. 1, 2.

7. — laganum. \

Echinodiscus laganum. Leske ap Klein, Tab. XXII,
fig.a, b, c.

8. — excentricus. -—Suborblcular, depressed but ra-

ther convex ; five narrow ambulacral compartments di-
varicating from the excentric vertex ; the vent marginal.
Encye. PLCXLIV, fig. 1, 2.
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9. C. oviformis.

Echinanthus ovatus, Leske ap. Kl. Tab. XX, fig. c, d.

Recent and fossil. Found in the South Seas.

10. — politus.—Ovate, inflated, and smooth; with
five long narrow ambulacral compartments, open at
their terminations. Fossil, from Sienna.

11. — hemisphericus.—Orbicular, convex, and semi-
globose ; with five ambulacral divisions radiating from
the excentrical vertex. Fossil.

12. — stelliferus.—Ovate and tumid; with five long
narrow ambulacral divisions, the contained areas rather
prominent.

Knorr. Petr. p. 11, Tab. E. 111, fig. 5.

GENus IX. Scutella. — Rather flat or discoidal;
slightly convex on the upper surface; with four large
pores in the vertex; the margin rather thin and acute;
and the base flat. The ambulacra short, disposed in a
pentapetalous figure; the mouth beneath, central; the
;;nt beneath, between the mouth and margin. Pl II,

. 10.

The mouth is armed with five pieces, divided into two
branches, and vertical irregular plates are interposed
between the two branches. .

Synon. Placenta, Klein. Echinodiscus, Breyn, Leske,
and others.

Sp.1.—Scut. dentata.—Orbicular, depressed; the disc
entire; the posterior part of the margin dentated.

Leske ap. Klein, Tab. XXII, fig. E, F.

2. — digitata.—Orbicular, depressed; the disc pierc-
ed in the fore part by two or four openings.

Leske ap. Klein, Tab. XXII, fig. A, B. Decius
digitatus. Fig. C, D. Octies digitatus.

3. — emarginata. — Orbiculato-elliptical, depressed ;
with six foramina, five of which cut into the margin.

Leske ap. Klein, Tab. L, fig. 5, 6.

4. — sexforis.—Orbicular, depressed,.and as if trun-
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cated; with six oblong foramina; the vent near to the
meuth.

Leske ap.Klein, Tab. L, fig. 3, 4. .o

5. S. quinquefora.—Orbicular, depressed, and sub-
reniform; with five oblong foramina; the vent near to
the mouth.

Leske ap. Klein, Tab. XXI, fig. C, D.

6. — quadrifora.

This appears to be only a variety of Scutella emar-
ginata, in which only two of the three posterior fora-
mina reach the margin. It however differs in being
somewhat subreniform. .

. 7. — bifora.—Obtusely trigonal and depressed; with
two oblong foramina at the posterior part; the vent
distant from the mouth,

Leske ap. Klein, Tab. XXI, fig. 4, B.

. 8. — bifissa.— Cordato-orbicular, depressed; with
two slits on the wider side, and an intermediate, pro-
jecting, truncated lobe.

+ Echinus Auritus, Leske ap. Klein, p. 202.

9. — lenticularis.—Orbicular, rather convex; with
five short ambulacra with open apices; the vent mar-
ginal. Fossil. Grignon.

10. — orbicularis.—Circular, and depressed towards
the margin; the back rather convex in the centre;
ovato-acute ambulacra; the vent between the mouth and
the margin.

Leske ap. Klein, Tab. XLV, fig. 6, 7.

11. — fibularis.—Small, orbicular, depressed, and
. rather thick, the margin rounded ; the vent hetween the
mouth and the margin.

Lang. lap. fig. Tab. XXXV, fig. ult

12, — placenta.

This is the name applied by Lamarck to the echinus
which has been assumed above as the type of the genus
Arachnius.
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18. S.-parma.—Orbicular; the back rather convex ;
with five subovate ambulacra, disjoined at the apices;
and five ramified grooves in the lower part; the vent
marginal. ‘Recent.

14. — subrotunda.~Orbicular; the back rather con-
vex; with five subovate ambulacra, contracted in their
apices; the vent beneath the margin.

Leske ap. Klein, Tab. XLVII, fig.7.

16. — placunaria.— Elliptical, depressed, and widest
in the fore part; with narrow linear ambulaera, dis-
joined at their apices; the vent near to the margin.
Recent. South Sea.

16. — latissima.—Very large, depressed, elliptical,
subpentagonal, and truncated posteriorly ; with oblongo-
oval ambulacra; the vent near to the margm
Recent. South Sea.

17. — ambigena.—Ovato-elliptical ; the back rather
convex ; -the sides rather winding ; the ambulacra ovato-
oblong, pulvinated; the vent near to the margin.

Leske ap. Klein, Tab. XIX, fig. C, D.

An Eé¢hinanthus? This appears to approach nearly
to the genus Clypeaster.

GeNus X. Fibularia.— Subglobular, ovoid, and
nearly round, with no determinate margin; the ambu-
lacra forming : petaloidal, short, narrow, and circum-
scribed figures; the mouth beneath, central; the vent
near to the mouth, or mldway between it and the side:
PL 11, fig. 4, 6.

Synen. Echinoeyamus, Phelsum and Leske.

“The known species of this genus are of very small size.

Sp. 1. Fib. nucleus cerasi.—Citcumference circular;
upper surface globose; sides rather sulcated; the base
narrow and flat in the middle; the small arbas petal-
formed and rather pulvmated, the vertex excentric
widli four pores; the meouth circular; the vent smaller
than the mouth, and oblong.

T,

e
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2. F. verdice conirali—This differs from the preceding
.only in the vertex being central. .

3. — ervum.—Globose; the circumference inclining
to oval; the base narrow; sides sulcated ; and the am-
bulacra somewhat raised..

4. — craniolaris.—Anterior sutface globose, - the pos-
terior subangular, pulvinated, and abrapt;.the eircom-
ference elliptical; the vertex excentric; the base rather
DarFow, :

The 5th, 6th, and 7th -species of Phelsnm, éurcice,
vicia, and ovata, appear to be merely varieties -of the
fourth species (Craniolarés). The 8th and Oth species,
lathyrus and eguinus, do not appear to be marked . by
any characters decidedly distinctive.

10. — angulosa.—Appears to be distinguishable from
the circumference possessing somewhat of a quinquan-
gular form.

11. — ovalis.—This, besides beingof -an obtusely
oval form, is marked by four pores. existing in .the
vertex. ' ’

12. — inequalis.—Bearing the form of an apple-pip,
- or seed, ovate, very slightly pentagonal; the back un-
éven and anteriorly -gibbous, .posteriorly .slanting and
flattish; base subglobose and.ratker narrow:; - sides sul-
“cated ; petals sub-pulvinated ; the apex central:

18. — cor rane, and Sp. 14. F. paddehart.—Appear
to be-varieties of the twelfth (F. inequalis ).

These -small echini have heen, it appears, found only
recent in the Adriatic; and bn some parts of the /Asme-
rican coast. )

14. - .ovulum.—This is the least known '.of these
echinidee, being:.about: the. size ‘'of a pea; globasaly
ovate; the base:rather narrow; ambulacra short, and
separate at their terminations. .

15. — tarentina.—Ovately elliptical ; rather convex;
plano-convex beneath ; .ambulacra-short :and .disjoined.
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Ganus XI. thimm.-;-Obovate or suborbicular,

vrather depressed, of a boat-like form; the ambulacra,

formed by ten grooves, radiating from the vertex to the
base.

These echini differ from those of the preceding genus
by their extended ambulacra; they are also larger, and
of a more oblong form.

Sp. 1. Echinon. cyclostomus. —-Ovato-oblong, rather
depressed, though pulvinated ; five pores in the vertex ;
the mouth round. Recent. »

Leske ap. Klein, Tab. XXXVTI, fig. 3, 4.

2. — semilunaris.—Ovato-eblong, rather depressed ;
with four pores in the vertex; the mouth oblong, ob-

liquely transverse. Recent.
Echin. minor, Leske ap. Klein, Tab. XLIX, fg.
8’ 9-

8. — gibbosus.—Ovate, turgid, irregular; vertex ex-
centrical; ambulacra waved; the mouth oval, acute,
and obliquely transverse: Recent.

One species remains which is placed under this genus,
but not without some hesitation. Itis figured, by Scilla,
Tab. X1, fig. 1, 2, and is named, by Phelsum, Echki-
noneus scwtiformis; but its characters are such as to
render it difficult to determine under what genus it
should be placed.

It is placentiform, its circumference oval; the am-
bulacra striated, passing from the vertex nearly to
the mouth, where they terminate in slightly depressed
grooves; the mouth is in the middle of the base, ob-
tusely pentagonal ; the vent towards the margin.

The striated rays, with the grooves in the base, agree
with Clypeus ; the structure and disposition of its am-
bulacra with Clypeaster ; whilst its outline and form,
with the position of the mouth and vent, approximate
it to Scutella.

No figure of this genus is given, since, to obtain an

-
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idea of its appearance, it is only necessary to connect
its ovoidal boat-like form with the situation of the
mouth and ‘vent, as in the preceding genus, the ambu-
lacra being continued from the vertex to the base.

' GENUs XII. Ananchytes.—Irregularly helmet-formed,
ovate or conoidal; the ambulacra rddiating from the
vertex to the margin, and even to the mouth; the mouth
labiated and subtransverse, near the margin, at one end ;
the vent at the opposite end.

The species of this genus are only known fossil.

Synon. Cassis, Galea, and Galeola, Klein. Echino-
corytes, Leske.

Sp. 1."An. ovata. —-Obovato-conoxdal the vent ovate.

- Leske ap. Klein, Zab. LI11, fig. 3.

Fossil, near Paris. '

2. — striata.—Ovato-rotund, raised, and much stri-
ated; the back convex, somewhat compressed, with

‘mumerous vertical striee; the assulee obsolete.

Leske ap. Klein, Tab XLII, Jig. 4.

Fossil, Picardy.

8. — gibba.—Ovate, raised; the back ventricose, but,
at the top, compressed ; the sides depressed inferiorly,
with light ambulacral interstices; the vertex duplicate.

Leske ap. Klein, Tab. XV, ﬁg A, B.

Possil, from Normandy.

4. — pustulosa.—Ovato-conical, pointed towards the
top; depressed and showing the assulee at the sides;
the biporous lines of the ambulacra disposed in pairs;
the vertex double and impressed.

Leske ap. Klein, Tab. XVI, jig 4, B.

Fossil.

5. — bicordata.—Obovate; slightly grooved at each
extremity; the back smooth, with a double vertex. .

. Spatangites bwordatus, Leske ap. Klein, Tab. XINII
Jig. 6.

Fossil, fram Mons.
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. 4. aarinale.~Lordated, slighly ssoondfcwm
the back carisaied im the middle.

P %’W{Iﬁ“ caripglus, Leske - aP. Kiein, 7Zab. i, -
9.2, 3.

7. — elliptica.~Ovaso-elliptical and pulvinated ; with
two zemote vertices; aaswie Roirly -obsolete.

Knomr, Petr. Tgb. E. 13§, fig. 6.

8. — cordata.—Cordato-copical ; asiubie evident ;
dented in at the anterior pagt; the ambulaera in hands,
with four rows of peses; the vertex mot divided.

p ﬁ;atgngus ananchylis? Ioeke ap. Klein, Tab. IAI],

9.1, 2.

9. — spatangus.—Cordated, convex; ambulpore im-
pressed and continued to the mowth; & groove in the
cyrinated posterior part.

Fossil, from France,

10. — semiglobus.—Ovate-hemispherical ; base M,
ambulacra narrow, with ¢on biporemns lines, approx-
imated in pairs; the vertex undivided.

Eabmacowtes wmingr. Yeske ap. Klein, Tab. XVI,
£g. C, D.

Fossil.

11. — pillulg.—The least; Ovatorgh)buloso.; ragher
convex beneath; vent in the ypper part of the edge.

Fossil, from near Beauvais.

12. — cor aviym.—Subcovdated, convex; ambulacm
widely striated; the fifth eheplete.

Spatangus ovatus, Leske ap. Klein, Tab. X1IX,
fig. 12, 13.

Fossil.

Guvus X113, &xatemgus —vGibbous, heart or egg-
shaped; the meuth beneath, near to thé wider ead,
transverse, labiated, and without teeth; the vent on
the side, at the opposite end; the ambulacra, fourser
five, short and unequal.
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The: striking difference of form befween the egg-
shaped and heart-shaped species of this genus had
almost induced Leske to divide these bodies into two
genera, and to Bave conmstdered the former as Brissi,
and the latter az Spatagi; But further consideration,
ane tlie coneurring opiion of Muller, as to the identify
of the animals themselves, led him to retain them under
ene genus, separating fhenr by divisions, chiefly found-
ed on these characters, into the two families of Brissus
and Spatagws. Lamarck s thought proper to effect
this separation in a more simple'manner; he divides the
species into these which have four ambulacra, Brissi,
and tifese which have five, Spatangi ; the general form
- and characters of both of which are represented.

Brissus (Ovum-marinum), Pl. 11, fig. 13; Spatangus
(Cor. marinum), fig. TY.

* Witk four ambatdcra (Brissi).

Sp. 1. Spatangus pectoralis.—Ovato-elliptical, de-
pressed, large; four ambulacra, with the imterstices
efegantly gmnufated the assule elongated at the mir:
gi. Recent. -

Seba. Mus. ITI, Tab. XYV, fig. 5, 6.

2 — ventricosus—Ovate, inflated, obsoletely assu
lated’; with four oblong canaliculated’ ambulacra; tHe
larger-tubercles placed in zig-zag. Recent.

Brissus ventricosus, Leske ap. Klein, Tab. XXVI,
Sy A A, Seill. €orp. Marin. Tab. IV, fig. 1, 2.

8. — purpureus.—Cordated’; with four smootﬁ larice-
olate ambulacra, the larger tubercles placed in zxg-zag

Recent'and fussilk.

Spatangus purpureus, Leske ap. Klein, Tab. Xﬁ[ﬂ"
Jfig. 3-5; Tab. XLV, fig. 5.

Scill. Corp. Marin. Tab. Il, No. I, fig. I.

4. — ovatus: — Ovate ; semicylindrical'; depressed
backwards, with four-excavated canaliculated ambula-

cra, the fore ones oblique.



140

Spatangus brissus unicolor., Leske ap Klom, Tab.
XXV, fig. B, C.

Recent.

5. 8. carinatus.—Ovate, inflated, and a little turgid
at the sides; ambulacra four, the fore ones transversely

" divaricated ; the dorsal area carinated backwards, and
obtusely projecting. Recent.

Spatangus brissus, late carinatus, Leske ap. Klem,
Tab. XLVILI, fig. 4, 5.

6. — columbaris.— Oval; vertex depressed; w1th
four shortish ambulacra, the hinder ones straight.

Recent. Seba, Mus. III, Tab. X, fig.19.

7. — compressus.—Small, ovate, asif compressed at
the sides, and not spotted; the back carinated; four
impressed ambulacra.

Recent, from the Isle of France.

8. — crux andree.—Ovate, depressed; with four lan-
ceolate ambulacra, obliquely divaricating; with ocel-
lated interstices. Recent. South Sea. .

9. — sternalis.—Ovate, asculated, spotted ; with four,
ambulacra; with a carinated sternum on the lower sur-
face. Recent. South Sea.

10. — planulatus.—Elliptical, depressed;, mth,four
narrow lanceolate ambulacra, obliquely divaricating;
interstices subocellated. Recent. South Sea.

** With five ambulacra (Spatangi).

11. — canaliferus.—Cordato-oblong, gibbous in the
hinder part; with five open impressed ambulacra, the
foremost the deepest, and channel-formed.

. Spatangus lacunosus, Leske ap. Klein, Tab. XXVII,

ﬁg A

Recent, in the Indmn Sea. Fossil.

12. — atropos.

An spatangus lacunosus? Leske ap. Klein, Tab. X,
fig- 4, B. ,

Recent and fossil.
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18. S. arcuarius.—Cordated, inflated, gibbous poste-
riorly ; with five ambulacra, the side ones resembling
double bows; the mouth subcentral.

Spatangus punllus Leske. ap. Klein, Tab. XXIV
fig. ¢, d, e, and Tab. XXXVIII, fig. 5.

14. — punctatus.—Cordated, convex ; the back cari-
nated posteriorly, with small punctiform tnbercles ; the
ambulacra crenulated.

An spatangus cor anguinum ? Leske ap. Klein, Tab.
XXIII*, fig. C.

Fossil. )

15.. — cor anguinum.—Cordate, subconvex; five im-
pressed ambulacra, with four rows of pores; two rows
of pores extended beyond the amhulacra. Pl. 11, fig.11.

Spatangus cor anguinum, Leske ap. Klein, Tab.
XXIII, fig. 4, B, C, D; Tab. XLV, fig. 12; an& Tab.
XXIII, fig. e, f.

16. — retusus.—Cordiform, raised in the hmder part
of the back; convex, but depressed, narrower and
grooved before; with five ambulacra, the fifth in the
dorsal groove. Fossil.

Echino-spatagus, Breyn, Tab. V, fig. 3, 4. Spatangus
depresws Leske? ‘
17. — subglobosus.—Cordato-orbiculate; convex on
both sides; with five ambulacra, doubly biporous; the

mouth remform the vent ovate.

Fossil. Leske ap. Klein, Tab. LIV, fg. 2, 3.

18. — gibbus.—Cordato-abbreviated; convex; sub-
gibbous; depressed in the fore part; thehmﬂerf)hrtrais-,
ed; with five ambulacra, doubly bxporous' the vent ova,te

Fossll Encyc.’ fig. 4, 5, 6.

19. — prunella. — Subglobose ; gnbbons in the back
part; five short ambulacra with four rows of pores; the

, "* There exxsts avariety of this species, Spat. cor. anguinum, sulcis crispis,
in which the ambulacra are slightly bent, and bave their transverse striem
rather broader.
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vent at the highest past of the marginal asex.
- Fonsil, fram Maestricht.

20. S. radiatus.—Ovate, raised, grooved bufore, med
there ratber depressed; five ambulacra, the ffth sather
obsolete in the groave.

Fossik, fromn Maestricht.

Sputwngws striato-radiatus, Leske ap. Klemw; Fab
XXV.

No echimital remaaing a:ppearﬁo havebmﬁncomd
in either the transition or the mountaim limestone.
They occur, but not frequently, in the lias formation;

. and, from the size and form of the spimes, smail and
sebese, they may be suppesed to belomg to seme: of
the species of Cidmris, orofthehmmchiangenmy
Eckinus. )

Xo pemains of these amimals are found in the sandy
beds of the inferior oolite, which have been deposited
over the lins; Dut, in the fullex’s earth of the imferior
outite, placed over these, the Cidaris sudangularis of
Klein, amd the Eckinws angulosss of Lawrarck, with one
or two more of the Lamarckian genus Feliinus, ave
fomnd. Here are alse first discovered remmaine of the
genus Clipeus: Clipeus sinuatus of Plot, and €Chpeay
clamsionluris, ave heve found i very good preservation.
"Phiese fsesils are aftorwards found in all the sueeceding
superior beds of the oolite series.

Echinédal spines, of a leng, acicalar form, so well
proserved au to retaity traces of their originul cofour,
are. found in the Stencofield siate.

I the commbrash, amd ity the clry over the great
oolite, are found a very depressed conufar Ethinus,
whick mipho, a¢ first sight, be mistaker for €7 siiurtths.
Blie situntiDn of the mouth and vent woulld charecterise
it as a depressed Galerites, but that the petaloidal
forms fir which #s ambulacra are disposed would place.
it rather among the Clypeasters.

™
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Beveral species of Ciderites also occur in the beds of
the oolite, and principally in the cormbmash, in the olsy
over the great oolite, and in the npper heds of thel
sock. Three hasutifel species are. fonnd chiedy in the
coral 1ag:—L Cil. pepillata, Org. Remains, Vel. 11,
PL 1, fig.8, wory closely agveeing with that shich is
fanod in the chalk. 2. Gid.intermedir, Gng. Bemains,
Vol I1l, Pl 1, fig. 6. 3. Cid. diedema, fig. 4 of the
fasge plate. Im this bed, poobably the last in wikich
shoy oceus, noms having been speken of as found im
any sirata of posterier formatian, Chpeus sinuaius, and
clanstenlariy, nre fomnd in sxcellent preserwation.

‘The green sand peesents some very cumiows and in-
fevesting facts sespeeting these fossils. In the watess
srhich deposited this formation, the Spatengi appear io
have first existed ; no remains of this gepus having been
discovesed in any of the swhjacent formations. K is also
deserving of observation, that they are not found again
#mtin the chalk, and in the seas of the present world.
These, like almost all the fossils of the gyeen sand, ave
siliceans, and are rendeved mowe intesesting from the
wrhite qmariz crystals which @il their earities, and from
$heir excellent peeservation, by whioch the minutost
snarkings .on sheir suréaces ave shewn.

If the fossil, which has been se frequently considersd
as Clipeus clunioularis, be net ranged under Galerites,
Laom, (Conuius ), it i8 in this formation that Galerites -
first appears in a very small species.

Two of the genns Cidarites are found in the neighbour-
hood of Heytesbury, which have been figured, Orgasic
Remains, Vel. I11, PL I, fig. 12 and 13, and are re-
madkable for the appendages which are attached on dhe
npper sarface, round the superior opening, and which
extend over nearly a third of the surface. in one .of
these, fig. 12, this appendage is formed of roundish
plates, their margins having obtained somewbat of a
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polygonal form, gpparently from the lateral pressure
aguinst each other from the increase of-their size: a
foramen is generally discoverable in the centre of each
plate, and numerous short filaments connect them with
each other. Bepeated examination of this structure, in
numerous' specimens, has led to the suggestion, that
this appendage may have been formed by the young
animals, just escaped from their ovule, and thus at-
tached to the surface of the parent. The fossil, repre-
sented fig. 18, .-is fumished with appendages férmed
by raised lines, crossing each other in an irregular
trellissed form. No explanation has yet peen offered
which will account for the existence of this structure.
May it not have proceeded from corrugations of the soft
cuticular surface occasioned by the attachment of ‘the °
young, as noticed in the preceding fossil ? :

¢« 'The chalk -marl does not appear to contain any fossil
echinidae whatever.

Tt is'in_the chalk, and chiefly, perbaps, in that with
interspersed flints, -that these fossils are most abundant.
Ananchytes, Lam. (helmet-shaped), is found here only:
no individual has been noticed as having been found
in any of the preceding subjacent formations; nor are
any found in the posterior formations, or among the
echinidee of the present seas. Specimens of the Gale-
rites, Lam. frequently occur here; but, as has been ob-
served respecting Clypeus and Ananchytes, this genus
is only known in its mineralised remains.

The Spatangites are also frequently found in the
chalk.

Numerous specnnens of the genus Cidarites are also
found in the chalk, and particularly in the Kentish chalk
pits, where several different species are discovered, and
‘not uncommonly those, which, from ‘their being ihighly
ormamented, may be termed Diadems, many of which
have their tubercles perforated in:the centre, and have
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&lso the bases of their papillary prejections, on which
the spines articulate, ornamented by regular creaula-
tions.

Siliceous casts of the different species which exist in
a mineralised state are frequently found in the gravel
derived from the chalk; particularly of the smaller Ga-
lerite, and which, from their general diffusion, and
from the irregular variation of their forms, not allowing
their separation into distinct species, have been spoken
of as Echinite vulgares.

Shells. — Recent shells are divided into nmvalvec,
bivalves, and multivalves; the univalves being also
divided into those which have one or more chambers,
being unilocular or multilocular. But another section
is necessary for the reception of those extinct shells
of the former world which have been found in the
earlier strata, and which, though hearing the outward
appearance of bivalve shells, are divided by septa into
several chambers. Such are Productus of Sowerby, first
noticed by Martin; and Pentamerus discovered by Mr.
Aikin in the mountain limestone of Shropshire, the na-
tare of which shell has.been so successfully investigated
by Mr. Sowerby *. These shells may be distinguished
as multilocular bivalves.

Univalves vary considerably in their forms, being tu-
bular, discoidal, fusiform, turbinated (the spire passing
suddenly from the tumid belly of the shell), or turricu-
lated (the turns gradually enlarging, so as to form an
elongated cone); they are also ovoid, elliptical, &c.
The surface also varies considerably, being smooth,
striated, trellised, grooved, &c., and is, in some shells,
beset with rounded or sharp ribs, spines, foliaceous pro-
cesses, &c. The shell (Pl IX, fig. 2)%erminates su-
periorly with the top of the spire, which is pointed, obtuse,

* Mineral Conehology, Vol. I, p. 154, &e.
' (]
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or glebular, and spmetimes decoliated, as is chisfly ob-
asrvable in some shells of the genus Bubimus. The spire
(a) is formed by the union of the turns, or whirls (b),
which are counted by seckoning the lower tum, cop-
taining the opening to where the left kip is attached, as
one, and reckoning on the same line to the top of the
spire. The tums generally go in a direction from the
right to the left; thoy very razely pass in the opposite
direction, and, when that is the case, they are termed
reversed shells. The line at which the whirls are united
to each ether is termed the suture. The whirls ave either
plain, keeled, grooved, creaulated, or crowned with
points, tubereles, or spines, &c:

The back (c) is the external tumid part of the lest
turn which forms the epening ; ‘the beily . (d) is the cor-
responding concavity, reaching to the part where the
cavity comtracts, which is called the threat. The open-
éng (e) is circular, semiciroular, oval, angsler, &<.,
and is whele, or terminates in a greove or a motch,
which is either straight or reverted : when the opening
is longer than wide, it is said to be longitudinal; when
wider than long, fransverse; and when straight and
narrow, linear. - The edge, or margir of the opening, i8
divided into the right and left lips: the right, or outer
~ ¥p (f), zeaches from that point where it rests on the

ast tumn but one of the spire to the base of the shell.
This lip is notched at its base in the bucciaums, and
chamnelled or grooved in the murexes, and has a fissure
or notch in its side in pleurotomas. In several shells,
as im the helixes, it extends over to the left side; in
some shells the right lip is eared, having un appendix,
-differiny in differemt species ; being straight, smoeth,
digitated, &c. The left lip (g) is opposite, of course,
to the right, being that part which is attached to the se~
cond turn of the spire, and is but of small extent in
those shells the opening of which is entire. The colu-
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mella (h), the substance roand which the tnms are
formed, is on the left side of the shell, and terminates

at its bmse ; sometimes in a point, and sometimes in &
hollow, which is termed an umbilieus: the surface of

the columella varies considerably in different genera,
being smooth or flat, or younded, and sometimes plaited,
transversely or obliguely; and semetimes dentated,
channelled, taberculated, &c.: in some instances the
umbilical termination is filled, as if by an exudatian of
callus. The opening is sometimes filled by a testaceous

or, sometimes, a cartilaginous body of a convex ex- i
ternal surface, but flat on the side next the ammalpn Crae
where it is marked with a spiral line; this is termed the
operculum.

Bivalve shells, when their valves are similar in size
and form, are said to be equivalved, if not, inequivalved ;
when the anterior part agrees in form and size with the
posterior, they are said to be equilateral, if not, inequi- .
lateral. The valves are connected at their base by a
ligament, with or without a hinge, this ligament being
Placed either externally or internally : the belly, PL.IX,
Jig. 8 (a), is the most tumid part; the disk (b) is that
part between the belly and the margin (c), which is
congidered to refer to the external side, or, as it may be
termed, when the shell is placed on its base, the upper
side ; then the eminences, umbones ('d), are beneath the
hinge, and terminate in the points or beaks (mucrones)
(e), which are incurved, reflexed, earformed, &c. The
beaks are frequently, in particular shells, accompanisd
by two external impressions ; one of these, the corselef
(f), is on the anterior surface, and is separated from the
disk, generally, by a.ridge, an angle, or a sunken line,
and is often distinguishable by its difference of colour
a3 well as by other circumstances: it is sometimes
spinous, carinated, lamellatéd, &c., but it is generally
smooth when it is said to be naked. The other, the
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bunule (g), is placed at the-bottom of the posterior sur-
face: it is variously shaped, oval, oblong, lanceolated,
&c., and is sometimes edged, toothed, &c. The shell .
being placed on the hinge, the anterior side being for-

ward, that is considered as the right valve which an-

swers to the left hand, and that as the left valve which

answers to the right hand of the observer. The length

of the shell is measured from the hinge to the outer or

upper edge, and the width from the end of the anterior

to that of the posterior margin. 'Those shells, whose

length exceeds their width, are considered as longitudi-

nal shells, and those, whose width exceeds their length,

transverse shells. The forms and markings of bivalves

are too numerous to be noticed in this place. Shells

are necessarily distinguished into free, such as are ca-

pable of being moved ; and fixed, being such as become

adhkerent to other solid bodies. On the internal surface

of the valves are impressions of a regular form, varying

in that respect as well as in their number, in different

shells: these are the places where the animal was at-

tached to the shell by its tendinous attachment, and may

be called the muscular impressions. These vary in their

number, according to the number of muscles employed

for this purpose, being one, two, or even more, on each

valve. The hinge (k) is placed in the most solid part

of the shell, generally in its base, beneath its beaks.

It is usually formed of teeth, which either shut into

each other or into the opposite valve. Those teeth

which are most decidedly beneath the beaks, in the

middle, are termed the cardinal or kinge teeth, and the
distant ones the lateral or accessory teeth. In seme

shells there are no decided teeth; the motion being re-

gulated by the ligament being attached to a testaceouns

protuberance, termed a callus. The teeth themselves

vary also in their forms, situations, &c., as will be seen

in the deseription of the several genera.
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A knowledge of the action of the ligament, which, it
has been mentioned, serves to attach the valves, is ne-
cessary to be possessed by those who enter into the
investigations frequently demanded respecting fossil bi-
valves. This ligament is sometimes placed externally,
and sometimes internally. When external, it necessa-
rily becomes stretched when the shell is closed; and
then, if the muscle which holds the valves together be-
comes relaxed, it opens them by its elasticity only : but,
if internal, between the valves, it becomes compressed
when the valves are closed, and then opens them by its
elasticity, as soon as the muscular action diminishes or
ceases.

Multivalve shells differ matenally in their form and
structure: some, as the pholas, may be considered,
from their having their two sides of the same form and
dimensions, as equivalved ; others, as the anomia, are
inequivalved. Some have their valves joined by a
squamose kind of suture, as the balanus; others have
their valves united in a tendinous peduncle; whilst, in
others, the valves are contained in a testaceous
tube. '

The illustrious Linnzeus-disposed all the shells which
were known in his time under thirty-six genera, founding
their generic distinctions, in the univalves, chiefly on
the characters of their openings, and, in the bivalves,
on those of their hinge. But these genera were found
insufficient for the necessary distinctions: shells essen-
tially different being crowded together under the same
genus; and the fossil shells which were subsequently.
diseovered differed so much from those which were be-
fore known, as to render an addition to the number of
the genera absolutely necessary. This work was com-
menced by M. Bruguiere; and has been since meost suc-
cessfully conducted by Le Chev. de Lamarck, to whom
we are much indebted for making the required augmen-



tatiom of the nember of genera, and for suggesting 'se-
veral other important chaages in the clagsification. .
In this part of the present werk it is proposed to give
the most prominent characiers of the known genera, with
sketches illustrative of det-etwedlﬂ'amces.

Umvalves

GBNUS l.-—-Plaawpirita.*A flat univalve, nearly
circular, with a cord-like ridge passing from the edge
on to the inferior surface, and curving backwards in a
spiral direction. - Fossi, St. Peter’s, Maestricht,
PlL I, fig. 1. ) '

2. Oscana.—An oval univalve, slightly vaulted; no
spire, semitransparent, and nearly. ceriaceous.

Recent. Pl III, fig. 2.

8. Testacells.—An obliquely conical univalve; apex
tarned; opening oval; the left edge turned inwards.
Recent. PLIII, fig.3.

Grows on the cawdal termination of an animal gene-
rally resembling a slug.

4. Paiella.—A shield-formed, snbcomcal univalve;
no spire, and without perforation of the disk, or mar-
ginal fissure *, Recent and fossil. Pl.I11, fig. 4.

* Putella mitrata, Lin. and P, cornucopia and dilatata, Lam. have the
peculiar property of being attached to an operculum, or undervalve, by a
muscle, the mark of attachment of which, especially on thie lower valve,
bears somewhat of the figure of a horss-shae; this valve being attached. by
the other sids to other hodies.

This shill, whish has been nawmed Hipponix, is considered by M, de
Faappe,, ita discoverer, as an univalve, the agimal of which has the power
of forming this additional portion to raise it above the substance by wﬁieh
it is supported.

Mr. G. Sowerby, who bas given a very interesting account of this shell
in Bis vatwable work om the genema of resent.amd fossil shelly, midmit
29 belngrdechiedly a bivalve sheil.

Xtheo not cithey cacdioal ligament, or hinge : undltuwortbyof remark,
similax muscwlar ipressians are obeervable on other valves whidl have
been attributed to other species of Patells.
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5. Fissurelia.~A shield-formad, subconical univalve;

20 spire ; the vertex perforated with an oblong epening.
Recent and fossil. Pl 111, fig. 5.

6. Emarginula.—An obliquely conical wnivaive; the
vertex inclined, and the posterior margm notched.
Recent and fossil. Pi. II1, fig. 6.

7. Concholepas.—An ovel univalve, convex upwards;
the vertex inclined on the left side ; the cavity plain,
terminating at the base of the right edge with two teeth
aud a groove. Recent. Pl 111, fig. 7. 4

8. Stomatia.—An oval, earformed unmivalve, with. a
prominent spire; opering ample, entire, and longer
than wide; disk not perforated. - Recent. Pl I1I,
Kyg. 8.

9. Argomauta. — An involuted umvalve' the spire
turning into the opening; very thin, with a tubereular
deuble dorsal keel. Recent, and very rarely fossil.
PULIII, fig.9.

10. Cgrinaria.—A subconical univalve ; ﬂattened at
the sides, very thin; the apex turned in a small spiral ;
the back furnished with a dentated keel; the opening
entire, oblong, and contracted toward the keel. '
Recent. Pl. ITI, fig. 10.

11. Sigaretus.—An oval, flattish, and earformed uni-
valve, with a short spiral columella; the opening entire,
ample, longer than wide, and spread out towards the
right lip. Recent, and but rarely fossil. Pl III,
Jfig. 11, i

12. Hatietis—An oval, flattish, and earformed wuni-
. valve, with a depressed spire and row of round holes
aleng the right edge; the opening large, and longer than
wide. Recent. Pl III, fig. 12.

18. Calyptr@a.—A conoida]l and spiral univalve; the
apex entire, and rather depressed ; with a folded tongue-
like process proceeding from the internal summit,

_ Recent and fossil. Pl III, fig. 13.
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14. Infundibulum.—A conical univalve; hollow be-
neath, spirally twisted, with a central spiral columella,
and a spirally decurrent plate or valve within; mouth
round, expanded ; lip entire and sharp. Recent and
fossil. Pl 111, fig. 14.

I have adopted Mr. Sowerby’s description of this
genus, agreeing with that gentleman in the propriety of
separating this shell from the genus Calyptr@a, as has
been done by M. Denys de Montfort. ‘

15. Crepidula.—An oblong, vaulted univalve; the
apex inclined to the edge; the cavity partially divided
by a simple diaphragm. Recent, and very rarely
fossil. Pl III, fig. 15.

16. Dentalium.—A tubular, tapering, slightly bowed
univalve; open at both ends *. Recent and fossil.
Pl 111, jig 16.

17. Siliquaria.—A tubular umvalve, spiral at the be-
.ginning, and continued in an irregular tubular form;

"~ partially divided at the side by a narrow sharply dent-
" ated slit, and sometimes formed into chambers by par-

tial septa. = Fossil. PL II1, fig.17.

The commencing spiral turn is omitted in the figure,
- to give a better opportunity of showing the peculiar

- characteristic of the shell, its dentelated fissure. ’

18. Vermicularia.—A tubular, free univalve, commenc-
ing spirally, and continued more or less contorted; the
sides entire, and the opening simple and round.

Recent and fossil. Pl III, fig. 18.

The spiral commencement of Vermicularia is not
marked in the figure, it having been more desirable to
show the form in which this shell is generally found as a
fossil. Indeed, they occur so frequently in this form,
as to give reason for supposing either that the straight
Vermicularia forms a distinct species, or that, the spiral

* Dentalium, Siliquaria, I'emmdaru, and Serpuh, belong to Les An-
nelides Sedentaires, Lam,
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commencement being assumed as a generic distinction,
another genus should be formed for the reception of the
straight ones. Perhaps some of the smaller fossil ver-
micular shells, resembling those in the preceding figure,
may be found to belong rather to Vermilia, Lam.

10. Serpula.—A tubular, adherent univalve, variously
twisted and grouped ; sometimes divided by entire septa.

Recent and fossil. Pl III, fig. 19.

‘The protean character of the fossil shells of this genus
is very remarkable, they imitating the forms of the shells
of several other genera..

20. Conus.—A turbinated, convoluted, and reversedly
conical univalve ; the aperture long, narrow, toothless,
and not contracted at its base. Recent and fossil.
Pl 111, fig. 22.

21. Cyprea.—An ovate and vaulted umvalve spire
small, and nearly covered over; the opening narrow,
the length of the shell; the margins involuted and
toothed on each side. Recent and fossil. Pl III,

22. Ovula.—An obovate univalve, tamid in the middle,
and more or less elongated; the opening, the length of
the shell, with a channel at each end; with no teeth on
the left side. Recent. Pl III, fig.24. N

23. Bulla.—A univalve of a roundish oval form, the
spire not projecting ; the opening the length of the shell,
and widest at the lower part. Recent and fossil.
PL 111, fig. 25.

24, Terebellum.—A spiral and convoluted univalve,.
with a pointed apex; the opening long and narrow up-.
wards, toothless, and notched at the base. Recent
and fossil. Pl III, fig. 26.

M. de Montfort has separated a ‘shell which had been
included in the genus Terebellum, and has formed of it
the following genus, since adopted by Mr. Sowerby.

25. Seraphs.—A convoluted, elongated, univalved

X .
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shell; spire internal, concealed’; base truncated; moutly
longitudinal, ‘extending to the apex of the spiré; lip:
sharp; columella smooth. Tt:differs from' Terebdlim-
chiefly in having its sjlire entirely internal. -

26. Volvaria—A cyliidrical and convolited uni-
valve; the spire scarcely extruded - thbopenmg NAaIrow,
the length of the sheil; the co!mallak plaltbd at i’ts base/

Recent. PIL. lV fg. 1.

27. Oliva.—A spiral atid nearly cylindﬁcal mﬁ?alve,
notched at the base; the turns of the spire sepammd by
a small groove ; the columella obliquely plalved 2
Recent and fossil. Pl IV, fig. 2. '

28. Ancilla.—An - oblong, - subeylindrical anmm
with a short spire; the sutures not grooved;-the aper-
ture spread ; the base notehed; a thick oblique fold at
the base of the columella " Recent “and 'fosml
PL IV, fig.3. oo

29. Voluta—A subfuslform, more or less tumld uhi-
valve; apex obtuse or papillated; base slightly grooved,
not channclled; columella plaited, the lower plaits be-.
ing the largest or the longest R Recen% ah'd fossil
PLIV, fig. 4. .

80. Mitra.—A subﬁ:slform univalve, with'a pomtaed
apex; base motched, but.with no channel; the colu~
mella plaited, the lower plaits being the Smallest

Recent'and fossil. PL IV, fig. B~ .o

31. Columbella.—An oval umvalve, with ashort splro;
the base grooved, but not channelled the lip orénulated,-
and tumul on the inner side ; folds or teeth on‘ﬂle celu-
mella. " Recent. - Pl IV fi9.6.

82. Marginella.— An oval. univhlve, w:th -a show
spire; lip with a thick border, base slightly grooved'-
columella plaited. Reoem and fossﬂ Pl; IV

fig. 7. -

33. Cancellaria. —An oval and subtnrrettetl univalve 5
lip transversely grooved on the inside; base slxghtly

.
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-notched, sometimes entire; columella with sharp bat
-cbmpressed plaits. . . Recent and fossil. Pl IV,
ﬁy 8

34 Fascwlm*ia.—-A subfusiform nmvalvp, the base
groovcd no projecting satures ; columella with two or
"thirée very oblique folds. .,.Recent. - PLIV, fig.9.

.85. TFurbinellus.—A -subfusiform univalve ; the base
-grooved; with from three to five compressed transverse
- phaits on the upper part of the columella. Recent.
APLIV, fig. 10,

86. Buccinum.—A suboval univalve; opemng ob-
-long, notched at the base, but not channelled; colu-
méella convex and full. Recent and fossil. Pl IV,
fg. 1. .

-87. Eburna. — A suboval univalve; the lip thick;
.opening ablong ‘and grooved at the bottom ; the colu-
mella umbilicated and slightly grooved at its base. ’
Recent and fossil. Pl IV, fig. 12

'88. Terebra.—A longish turriculated univalve; the
opecning about ene third of its length, notched at its
base; columella términating obliguely. Recent
and fossil. Pl IV, fig. 13.

.:89. Delium.—A. vertricose,. nearly globose univalve ;
vibbed ‘tramsversely; the lip ribbed through its whole
length; the opening wide, notched at the bottom.
-Recent. Pl 1V, fig.14,

40. Harpa.—An oval aud ventricose univalve,- mth
longitudinal compressed ribs tetminating upwards in an
angle ar point; -the opening terminating in a motch; the.
columella smooth, with an acute base. Recent

-and fosgil. PL IV, fig.15. :

41.. Cassis. — A ventticose umvalve, thé apertme
long, terminating in a ‘short reflected groove; the lips
subdentated : the left lip flattened, and forming a ridge
on the body of the shell ; the columella plaited gn its

-dower part, Recent and fossil.  Pl. IV, fig. 16.
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42, Nassa.—An oval univalve; the opening termint
ating inferiorly by an oblique reflected notch; a callo-
sity on the left side covers the columella, forms into a
transverse [fold in the upper part, and has its base ob-
liquely truncated. Recent. PL IV, fig.17.

43. Purpura.—An oval and sometimes tuberculated
or spinous univalve ; the opening terminating in a short
oblique groove, notched at the extremity. The eolu-
mella naked, flat in the whole of the lower part, and
finishing at its base in a point Recent and fossil.
- Pl IV, fig. 18.

44. Strombus.—A shghtly ventricose univalve, ter-
minating inferiorly by a short truncated-or notched
groove; the right edge dilating with age into a wing
or lobe, having a sinus distinct from the notched ca-
nal at the bhase. Recent and fossil. Pl IV,
fig. 19.

45. Pterocera.—A ventricose univalve, terminating
inferiorly by an elongated canal ; the right edge dilating
with age into a digitated wing, with a sinus at its sum-
nit. Recent. Pl IV, fig. 20.

46. Rostellaria.—A. subturriculated or fusiform uni-
valve, terminating at its base with a lengthened canal,
" with a sharp beak; the lip, dilating with age, is either
whole or dentated, with a groove at the lower end, and
a sinus extending to the summit of the spire. Re-

cent and fossil. PL IV, fig. 21. :

47. Murex.—An ovate or oblong univalve, with rough
spinous, or fringed longitudinal sutures; hase channelled.

Recent and fossil. PL 1V, fig. 22. .

48. Fusus.—A subfusiform univalve; ventricose: in
the middle or lower part, but with no varices; the
spine longish ; the base channelled; columella generally
smooth; and lip entire. Recent and fossil. Pl IV,

. 23.
49. Pyrula.—A somewhat pyriform univalve, wnth-
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out varices; the spire short; the base channelled and

-caudated; the columella smooth, and the lip entire.
Recent and fossil. Pl IV, fig. 24. A

50. Pleurotoma.— A turriculated and subfusiform
univalve ; the lower part of the opening channelled; a
notch in the upper part of the right lip. Recent
and fossil. Pl IV, fig.25. .

51. Clavatula.—A subturriculated univalve, the open-
ing terminating by a short channel or notch; a sinus in
the upper part of the right lip. Recent. PL IV,

52. Cerithium.—A turriculated univalve, the opening
oblique, terminating at the base by a truncated or re-
curved canal, and upwards in a groove more or less
distinct. Recent and fossil. Pl IV, fig. 27.

53. Melania.—A turriculated univalve, the opening
oval or oblong ; the inner lip spread out at the base of
the columella, which is smooth. Recent and fos-
sil. PLV, fig.1.

54. Turritella.—A turriculated univalve; the open-
ing roundish; the margin disjoined in the upper part;
a sinus in the right lip. Recent and fossil. PL 'V,
fig. 2. 4 _

- 856. Pyramidella.—A turriculated univalve; the open-
ing entire and semi-oval; the columella projecting, fur-
nished with three transverse plaits, and perforated at its
base. Recent. PLYV, fig.3. ‘

56. Auricula.—An oval or oblong univalve, with a
raised spire; the aperture oblong, entire, and contract-
ed above; the lips united; the columella with plaits in-
dependent of the decurrence of the outer lip. Re-
cent and fossil. PI. V, fig. 4.-

57. Achatina.— An oval or oblong univalve; the
opening oblong and entire; the columella smooth.
Recent. PL V, fig. 5.
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" 58.. Lymwnea.—~An oblong, sabtdrriculitted univalve;
the opening entire and'oblong; the right lip riding with-
in the opening, and forming an’‘eblique fold on the co-
lamella. Recent and fossil. -Pl. V,'fig. 6.

6D. Turbo.~~A conoidal and subturriculated univatve;
the opening roundish; the coltmella smooth; the mar-
gin disjoined at the upper part. Recerit and fos-
sil. PLYV, fig.7.

60. Monodenta.—An ovdl or conoidalnivalve; the
opening roundish and entire; the columella forming a
tooth-like process by -its projecting base; the margin
‘disjoined at the upper.part. . 'Recent. Pl V,Ag. 8.
- 61. Bulimus.—An ovate ‘or oblong, and subturricu-
Jated univalve; the opeming entire, 'longitudinally ob-
long, having, in adults, a reflected right lip; the colu-
‘mella smooth, neither truncated nor expanded at its
base. Recent and fossil. PL WV, fig.9.

‘62. Phasianella—An ovate and thick univalve; the
opemng longitudinal, ovate, and entire; with ‘a sharp
-plain lip; the columéla smoothi nd attehuated at its
base. Recent and rarely fossil. Pl W, fig. 10.

63. Vivipara.—An oval or oblong umivalve, with a
regularly elevated and rounded spire; the opening en-
-tire, longitudinal, aid oblong ; the lips mnited angilarly
above. Recent and fossil. PL V, fig. 11. ‘

64. Helix.—A. globose univalve, with a ‘con¥ex ‘or
conoidal spire; the opening -entire, wider than.leng,
‘and- diminished 'in its upper .part by the :projection of
‘the pewuMimate turn of the spire. ~ Recent and
fossil. PLV, fg.12." .

'65. Helieina.—A subglobon univalve; the- bpeuﬁg
entire and semiovate; the ‘colimella callous, with no
vmbilicus; depressed and flattened at the lower part.
. - TResent; one or ‘two fossil speeios?t Pl V,
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66. Ampullarig,—A subglobose. univalve ;. the open-
ing longer than wide, and entire; umbilicus at the base
of the columella, byt no thickening of the left hp
Recent and fossil, PL YV, fig.14. - -

67. Natica. —-A subglobose, umbilicated um!zalve,
opening semicircular and entire; the columella trans-
verse, withput. teeth, and ca]:lons externally, the callus
contracting_or, even-govering, the umbilicus. . -
Recent and fossil. PL V, fig.15. ’

- 68. Nesifas—A, semjglohose unjvalve ; the columella
nearly transverse. apd flat, with an acute and generally
dentated edge, - Recent and fossil. PL.V, fig. 16.

69. qulostomt}.—-— ,snbduscoxdal ot subpyramula'l
univalve, with rougd turgs,. the last of which is the
largest; the opening ronpd, or nearly $0; the edge cir-
cularly united, formmg a wxde continyous- margin,
Recent and fossil. PLV, fig. 17.

70. Pupa.—A somewhat cylindriform univalve ; the-
spire long, - the last turn..hot. heingladges: thap. the, pre-
ceding- one; the. opeding: ihdgibr, Tqunded, or oval;
the edges. mrouluﬂy umted.» Kechut; PL I,
Sig. 20

71 Scalamz.mﬁ. xfunwulatdd unugalve; the -turns
rourtded: and nearly separate,swith acnte #nd longitudis
nal, raised ribsy the opening nearky cirtnlary the margin
unintérruptod’ and reﬁwted’. Recenﬁ and: fosal,
PL-V, fig. 18. ”

7. Delphmula.-—A snbdiacor,dal,Ahinb, pbarly, and
umbilicated univalve; .the ‘tums genefdlly. mrimted;;
the opening round; the margin:circular.and uninterrupt,
ed. .. .RecentandTossil. PIL ¥ figo19..;0.0 " -

" 79.. Cirrus.—A spiral and mnﬂwdl;mmfalye)mw
a columelia} fynnel-shaped baneaﬂl,,vol'ltlonsr wtedz.

Fossxh BRIV, fig.20.° AR

74¢ Planorbis.—~-A discaidal tmivalvet, spire deprpisa

ed’; .tumw visible om both sides.; opening: pritige, . de

!

~
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minished by the projection into it of the preceding
whirl. Recent and fossil. Pl. V, fig. 21.

75. Euomphalus.—An involute and compressed uni-.
valve; the spire depressed; concave beneath, orlargely
umbilicated; aperture mostly angular. Fossil.
PLV, fig.22.

76. Janthina.—A subglobose univalve; the opening
triangular, with an angular sinus on the nght edge.
Recent. PLYV, fig. 23.

77. Trochus.—A. conical umvalve; the opening al-
most quadrangular, transversely depressed; the axis
oblique on the plane of the base. PL V, fig. 4.

78. Solarium.— A conical univalve, with an open
umbilicus underneath; the inner edges of the whirls
crenulated; the opening nearly quadrangular.

Recent and fossil. PL V, fig. 25.

Multilocular Univalves. '

M. Denys de Montfort, author of an interesting and
important work, Conchyliologie Systematique, has, with
much oareful discrimination, separated into different
genera the multilocular univalves; the microscopic
shells into sixty; and those which are within the power
of the naked eye, being those which had been in-
cluded in Nautilus, Ammonites, Belemnites, Orthocera-
tites, Spirula, Scaphites, Nummulites, and Siderolites,
into forty genera; forming almost every shell, marked
by a slight difference, into a distinct genus. These
separations, . although, perhaps, founded on accurate
discrimination, appear to be too frequent; and their
multiplicity bears too much on the memory, and de-
~ prives it of the aid which it seeks to derive from clas-
sification. These observations are applicable only,
perhaps, to the larger kinds; for, as to the micro-
sc¢opic shells, the eccentricity of ‘their forms, their vast
variety, and the peculiarity of character which mark
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their ornaments, must render their classification a very
difficult task; every different shell appearing to repel
all association. A more intimate knowledge of their
nature and characteristics seems to be necessary be-
fore an appropriate arrangement of them can be adopt-
ed. The larger tribe has been separated into twenty-
two genera, all of which have been found in a fossil
state: whilst one genus only, Nautilus, isknown to exist
in a recent state. Two opinions are entertained re-
specting this great disproportion between the number
of fossil and of recent shells of this tribe. Some sup-
pose that those genera, of which only fossil shells are
found, have become extinct; whilst others believe that )
these shells are still existing in a recent state ; but are
pelagian shells, their inhabitants constantly residing at
the bottom of the deep. This opinion is entertained
by some of the latest French vmters, partlcularly by
Mons. de Montfort.

But an examination of these shells proves, that S0
far from their inhabitants baving been destined to a
constant residence at the bottom of the ocean, they pos-
sessed, beyond all other testaceous animals, the power
of rising up to, and remaining at, the surface of the sea.
Supposing them still to live, they would occasionally,
as the Nautilus is, be seen at the surface; but not a
single instance being known of a shell of these genera
having been thus seen, their exnstence may be reason-
ably doubted.

The apparatus enabling the animal to raise or sink
himself at pleasure is plainly discoverable in the fossil
shell of the Nautilus: but the most important part of
this organ, the continuous siphuncle, is not discoverable
in the dried specimens of the recent shell. . The shell
in the Nautilus (Pl. V1, fig. 1) is formed of a number,
more or less, of chambers, divided by pierced septa.

Y
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The arimal resides in the largest and last formed
chamber; an elastic tube, proceeding from the animal,
passes through the pierced septa and the several cham-
bers, and terminates in the first. Now, assuming that
the office of this tube is analogous with that of the
swimming bladder of fishes, it is by no means difficul¢
“to conceive how the required changes of sitnation may
be produced. The weight of the shell is' so counter-
balanced by the empty chambers, that the siphuncle
passing through these chambers, accordingly as it is
dilated with gaseous or with aqueous fluids, will alter
the specific gravity of the whole mass, and cause it
either to swim or to sink. Supposing the animal to be
lying at the bottom of the sea, saturated with food, and
the siphuncle filled with a fluid ; as the food is digested
and decomposed, detached gas may pass into the si-
phuncle, and gradually take the place of the water;
when, in proportion as the specific gravity of the whole
mass is thus diminished, it will rise, probably into that
region of the waters in which the food of the animal
most abounds. Here, on obtaining sufficient food, or
on alarm from an enemy, the animal admits water into
the siphuncle, and immediately sinks. .
In all the other genéra of this tribe, an apparatus,
formed of vacant chambers and a membranous siphun-
- cle, exists, capable of producing similar effects with
those produced by that of the Nautilus; but mecessarily
, differing in some respects, from variety of modification
of the form and structure peculiar to each gemus. The
siphuncle is often very well displayed in sections of the
Orthocerattte, and in these this tube will be found to
. have been capable of being dilated to a very consider-
able extent.
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Multilocular Spiral and Discoidal Shells.

GENvUs 1. Nautilus.— A multilocular, spiral, and sub-
discoidal shell; the turns contiguous, the outer one in-
cluding the others; the chambers separated by plain or
nearly plain transverse septa, concave outwards, and
perforated by shelly tubes connected by a tubular mem-
brane so as to form a complete siphuncle. Recent
and fossil. Pl VI, fig. 1.

2. Orbulites—A multilocular, spiral, and subdiscoi-
dal shell ; the turns contiguous, the outer one including
the others; the chambers separated by winding septa,
pierced by a siphuncle at the outer side of their margin.

Fossil.

The shells of this genus agreeing in their external
form with that of the shells of the preceding genus,
Nautilus, the difference being internal, from the septa
being winding, and the siphuncle marginal, an illustra-
tive figure was unnecessary.

The propriety of the adoption of this genus seems to
be indisputable, its shells possessing the external cha-
racters of Nautilus, and the internal characters, the
winding septa and marginal siphuncle, of 4mmonites.
But there are other fossil shells, which, possessing the -
exterior of Nautilus, have only one of the characteristics
of Ammonites, as in Organic Remains, Pl. VII, fig. 15,
in which the winding septa are without the marginal
siphuncle; and in fig. 16 of the same plate, where the
marginal siphuncle exists without the wmdmg septa.
Indeed, the situation of the siphuncle is too variable,
existing in every point on a line from the centre, and,
perhaps, from the posterior to the anterior margin, to
allow of its being assumed alone as a distinctive generic
character.

3. Planulites. — A multilocular, spiral, flattish, and
discoidal shell; the turns contiguous and apparent; the
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chambers separated by plain septa pierced with a mar-
ginal siphuncle. Fossil.

As the shells of the preceding genus have possessed
the outer appearance of Nautilus, with the internal cha-
racters of Ammonites, so this shell possesses the exter-
nal appearance of Ammoniles, and, at the same time, is
characterised by the plain concave septa of Nautilus.
As its external form agrees with that of the following
genus, another figure is not requisite.

4, Ammonites.—A multilocular, spiral, and discoidal
shell, with contiguous apparent turns; the chambers
divided by winding septa, pierced by a siphunculus
always placed at the outer side. Fossil. Pl VI,
Jfig. 2.

Two very different shells have been placed under the
genus Ellipsolithes (Sowerby), both oval and discoidal
shells; but one possessing the involved whirls and the
plain septa of Nautilus, and the other the whirls, ap-
parent on both sides, and the winding septa .of 4m-
monites. It being desirable that the student should be
apprised of the forms and characters of these fossils,
~ their figures and a description of their characters are
given; but although, for the sake of discrimination, a
name is added to each, it is not intended to urge a
claim for their being considered as distinct genera. In
this I am glad to concur with Mr. Sowerby, who ob-
serves, that  The genus Ellipsolithes must certainly be
abolished, and its species ranged under Ammonites, the
oval form being quite accidental.”

5. Nautellipsites.—A. multilocular, tumidly discoidal
and elliptically spiral shell ; the turns contiguous, the
outer one including the others; situation of the siphun-
cle nearly central. Fossil. Pl VI, fig. 3.

6. Ammonellipsites. —A multilocular, flatly discoidal
and ellf %tlcally spiral shell; the turns contiguous and

on both sides; the chambers separated by

~
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winding septa; the siphuncle marginal. Fossil.
Pl. VI, fig. 4.

7. Nummulites.—A multllocnlar, lenticular shell; the
spire internal, formed of several plates, connected with
each other on both sides by numerous transverse septa,
the internal plates being involved by the more external.

Fossil. Pl VI, fig.5.

- 8. Siderolites.—A flattish shell, convex above and be-
neath, set with pointed tubercles, with four or five short
unequal rays on the edge, not manifesting any real
pores.

An idea of this fossil may be formed by considering
the radiating appendices as proceeding from bodies like
the Nummulites. Faujas St. Fond, who has given the
best representation of these bodies, delineates them as
being multilocular, somewhat like the Nummulites.

9. Scaphites.—A. multilocular shell, commencing with
spiral turns, the last of which, after being enlarged and
elongated, is contracted and reflected. Fossil.
Pl. VI, fig.6.

10. Spirula.—A multilocular shell, partly spiral and
partly straight; the whirls circular, separate from each
other, and the last elongated in a straight line. The
septa plain, concave outwards, and pierced, nearly at
" the margin, with a shelly tube. Recent and fossil.
Pl VI, fig. 7

11, thmtes —A multilocular shell, partly spiral and
partly straight; the whirls circular and contiguous, but
the last elongated in a straight line; the septa trans-
verse, concave outwards, and pierced, nearly at their
outer margin, with a siphunculus.

-, "The figure of the preceding genus will suffice for this,
only with the conceived difference of the whirls being
contiguous, and a greater length of the straight part.
The student should be guarded in his conclusions with
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respect to the contiguity of the whirls in these fossils.
The contact is, necessarily, only in a line passing hori-
zontally through the middle of the spiral ; and as these
fossils are constantly imbedded, this line of contact can
only be seen when the artist is so successfal as to make
his section exactly in this line: if the section is made
the least too high or too lew, the whirls will not be seen
in contact, but will appear separate, in proportion as
the section is distant from the centre.

12. Hamites.—A multilocular hook-formed shell, with
sinunous septa, pierced with-a marginal siphuncle. PI. VI,
Sfs. 8. ’

13. Orthoceratites. — A multilocular straight, or
slightly bent, cylindrical, or slightly conical shell ; the
chambers separated by plain septa, concave towards
the larger end, and pierced with a siphuncelus. Pl VI,

. 9.
ﬁgllg. Bacubites—A multilocular straight, or slightly
bent, cylindrical, or slightly conical, shell; the cham-
bers separated by sinuous septa, pierced with a mar-
giaal siphuncutus. Pi. VI, fig. 10.

15. Belemnites.—A comnical or fasiform stone, of brown
radiating spar, generally terminating at the small end in
a potnt, and having at the larger end a conicel cavity,
naturally retaining a conical testaceous body, divided
into chambers by plain concave scpta, and pierced by a
siphmacalus. Pl. V1, fig. 11. '

16. Hippurites.—A straight or cenical shell, furnish-
ed intemally with transverse septa, and with two lateral,
longitudinal, obtasé, and ‘converging ridges. PL VI,
fig. 12. :

TE was epdeavoured te show, m a former work, that
the spathose substance in the Belemnite was originally &
light substance, of a texture somewhat similar te cork,
and was the float to the wnimal, which rendered it so

~
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nearly egual-to the weight of water as to allow it to
rise or fall, as the siphuncle was filled with air er with
water.

In the fossil last described a peculiar modification of
structure in its covering appears to have accomplished
the same purpose: the shelly enclosare has evidently
been of a peculiar light texture, by which such a dimi-
nution of the gravity of the mass would be obtained as
wonld fit it for being similarly acted wpon by the inter-
nal presence of gas or of water, as in the instance of
the Belemnite.

17. Turrilites.—A spiral, turriculated, mmitilocular
shell ; the turns contiguous, and all visible; the cham-
bers separated by winding septa; with a siphuncle in
their disks; the aperture round. Pl VI, fig. 13.

18. Fasciolites—A subcylindrical shell, formed of
multilocular tubes, narrowing at both their ends, dis-
posed contiguously and parallel; the tapering ends
transversely and obliquely folded on each other.” Pl.
VL fig. 14.

19. Acamas.—A mnlt[locnlar straight,-and comical
shell ; mouth round and horizontal; siphuncle central ;
snmmitpierced by eight small tuberculated apertures,
disposed round a stelliform figure; the septa conical,
plaited at the bottom and plain at the edge. The sub-
stance spathose, similar to that of the Belemnite.

This fossil is figured. and described by M. de Mont-
fort. It was also noticed by Knorr; and was found by
Annone in the neighbourhood of Prattelen, in the Canton
of Basle. The termination of its summit is represented
in Pl. VI, fig. 16.

20. Amplexus.—A nearly cylindrical shell, divided
into chambers by numerous transverse septa; the septa
embracing each other with their reflexed margins.
Fossil. PL VI, fig.16. « oz o orac

We are indebted to Mr. Sowerby for ,the addition of
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this interesting genus to the multilocular sheds. The
fossil which was subjected to this gentleman’s examina-
tion was found in the Black Rock, at Limerick; and
bearing much of the appearance of a coral or madre-
pore, received the specific designation of Amplexus
coralloides, its specific characters being, ‘ Tube irre-
gularly bent, longitudinally striated; margins of the septa
deeply reflexed and regularly plaited. The septa are a
fourth or a fifth part of the diameter distant from each
other, with the margin reflexed to the next septum.
The folds on the margin of the septa correspond in
width to the longitudinal strize of the tube, and are so
deep as to form elongated cells, opening into the cham-
bers; the lines of growth are close, and rather unequal
in depth *”, ,

21. Conularia.—A conical, hollow, univalve shell,
divided by imperforate septa; the mouth half closed.
PL VI, fig.17. . .

This fossil was first described and figured by the
Rev. Mr. Ure, in his * History of Rutherglen and East
Kilbride.,” 1t has also been particularly noticed by
Mons. Denys de Montfort, as having been found in St.
Peter’s mountain, near Maestricht, and has been dis-
tinguished, by him, -by the term Pyrgopolon, with the
specific designation of Mose, but to which, perhaps,
the term feres would be more applicable, the specimen
figured by De Montfort agreeing, I conjecture, with
C. teres of Mr. Sowerby, Min. Conch., Tab. CCLX,
fig. 1, 2. We are obliged to Mr. Miller, of Bristol,
for baving instituted this genus. Mr. Sowerby describes
and figures two species, C. quadrisulcata, fig. 17, and
C. teres. '

Besides the multilocular shells which are here parti-
cularised, many more, both in a recent and mineralised

¥ Mineral Conchology, Vol. I, p. 163, Tab, LXXII.
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state, have been described by Bianchi, Soldani, Fieh-
tell, Moll, Boys, Walker, and others, which are so
minute as to require microscopical aid to discover, with
correctness, even their forms. These objects of admi-
ration occur in such variety of forms, of structure, and
of richly varied markings, as nearly to foil the natural-
ist in his attempts at classification, and almost to au-
thorise the mode of M. de Montfort, who places almost
every shell under a distinct genus. Sixty genera have
been already formed of these interesting domiciles, and
many more, doubtlessly, lie hidden to reward the dili-
gence of future enquirers.

When it is considered that these belong to only one
division of shells, and that there remain to be added to
these the microscopic univalved and bivalved shells,
their multitude will certainly authorise these minute
shells being described and treated of in distinct works;
although their connection with the larger subjects of
this class of Nature’s works will demand their being
studied with them, both by the conchologist and the
oryctologist.

It has, however, been thought proper to introduce
here, three of these shells to the reader’s notice, on ac-
count of some particular circumstances in their history.

Miliolites saxorum, Lam. (Pl V1, fig. 18.)—This mi-
_nute species of fossil shell is known to form the princi-
pal part of the masses of stone in some of the quarries
in the neighbourhood of Paris, Versailles, Champagne,
&c. The recent shell has been found on Fucus, near
the island of Corsica; and by Mr. Boys and Mr. Walker
on our coasts, and was, by the latter writet, named
Serpula subovalis intorta*. It was also mentioned by
Mr. Montague as Vermiculum intortum.

Cornu Ammonis Ariminiense, Planc. (Pl. VI, fig. 19),

* Testac. minut, rarior. Tab. I, fig. 1.
Z
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is the shel which Plancus and others classed with the
Cornu Ammonis, considering them as the recent shells
of this genus; but the discovery of fossil microscopic
shells exactly analogous with the minute recent ones has
shown their ‘correspondence with each other, and that
they are entirely dlﬂ'erent from the shells of the gemus
Ammonites.

Gyragonites.—A spheroidal hollow fassil, of the size
of a middling pin's head, having two poles, in which
terminate five tubules turning from right to left, and
raaking one revolution and a half round the spheroid.
PL. VI, fig. 20.

M. Léman has been enabled to discover a consider-
able close agreement between the form and structure of
this fossil .and of the seed-vessel of a small aguatic
plant, Chara vulgaris, which has been described and
figured by Gaertner; but, as the origin of this fossil is
not, perhaps, fully determined, it is not removed frmn
the situation which it has so leng held.

These three last fossils are figured of theirnatural size,
and as magnitied by the microscope.

It may not be improper to observe, that the great
numbers in which these and various other minute fossil
shells have been found in different strata, render them
very desirable objects of research te the sciemtific en-
quirer. There are several circumstances by which the
oolitic bodies, which occur in such myriads as toe give
name to the formation in which they are contained, are
pointed out as requiring still further examination with
1espect to their osriginal mode of existence, and meoxe
satisfactorily to prove that they were not of amimal
origin.

Confining ourselves to the univalve multilocular shells
which may be examined by the naked eye, it still re-
mains to advert to some of those shells which have been
marked by M. de Montfort with gemeric designations,
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amd to notice the claims which they may possess for
such distinction.

Angulithes.—A multilocular shell, with the characters
’ of :Nautilus, the mouth being of a triangular form.

Triangular nautilite of Havre.
Bellerophron.—The Shuttle Navtilus. Le Nautile de
primé. Sonnini.
Oceanie.—Le petit Nautile ombiliqgué. Favanne.
The distinctions marking these shells can hardly be
"considered as more than specific characters; and it is

with still less reason that the species of #mmeonites now
distinguished, by De Montfort, by the generic names
Agangides, Pelagus, Canthropes, Simplegades, and Amal-
théa, are removed from their original genus; since, if
such differences as these exhibit are to be admitted as
generic, with equal right generic titles might be claimed
for many more of the hundreds of different shells which
are numbered under the genus Ammonites.

Several of the additions which this author has made
to the genera of straight multilocular shells appear to
be founded on insufficient or even erroneous assump-

~ tioms.

Paclites—is a fossil which Mr, Walch had described”
as a Belemnite, having a small circular hele at the ex-
tremity of a curved point, and, beneath this, a long

narrow opening. This i« described, by M. de Montfort,

as texrminating in a stellated sphincter, and having a

plaited lateral slit; which dees not accord with that of
Mr. Walch, who both describes it and figures it as a

Belemnite, with a small circular hale at the extremity of
a curved point, and, beneath this part, a narrow small

opening.  De Montfort speaks of its having chambers

and a central siphuncle, but does not state whether these

are formed in the spathose substance, or whether they

are of a shelly substanoce and fixed as an alveolus in the

spathose substance.

\
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Thalamus.—The Tossil which is here referred to does
not appear to have a single pretension to be placed in a
distinct genus. The Belemnites polymitus of Scheuch-
zer is taken for its type, and the external markings
which designate its generic characters are thus accu-
rately described by Scheuchzer:—¢ Belemnites cujus
superficies undique circulig concentricis est obsita.”"—
Lapid. figurat. Lub. p.15. Walch, who noticed the
same markings, was of opinion that they were merely
accidental, and were probably produced by the adhe-
sion of flat spiral shells. But similar markings are fre-
quently found on the green-sand fossils. I have it in
several instances, and particularly on a Belemnite ex-
actly agreeing with the description of the Belemnites
polymitus of Scheuchzer. These markings are formed
of patches of chalcedony, in rude sub-concentric forms,
having somewhat of a stalagmitic appearance: I have
seen a mass of chalcedeny, its surface thus covered,.
and its substance apparently thus formed, from Devon-
shire, as large as a man’s fist.

Amimomus.—The fossil for which this genus is formed.

" is said to be figured in the Supplement to Knorr’s work,
Tab. IV, fig. 2, but no such fossll appears in the place
to which we are referred.

Tiranites—is the name of a genus under which it is
proposed to place a fossil described and figured by
Knorr, Supp. Tab. XII, fig.1 to 5; and also found in
the neighbourhood of Rouen by M. de Montfort, who
thus describes it :—¢ A free, chambered, straight, tubular
cone; chambers undulated on the edges; the mouth
oval, undulated, and horizontal ; the top pointed, and’
the siphon central.” Fragments only. are found, some
of which are three inches in diameter at their base; but

~ the characters of the whole fossil do not appear to be
sufficiently known to warrant the founding on them a new
genus. It appears undoubtedly to have been a multilo-
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cular shell of a considerable size; but, previously to
removing it from the genus Orthoceratites, and forming
of it a genus by itself, it is certainly necessary that more
of its generic characters should be determined.
Molossus—is a genus formed for the reception ‘of a
fossil, which is named, by Professor Blumenbach, Or-
thoceratites gracilis, and is described as—a free, cham-
bered univalve; straight, conical, tubular, and inter-
sected ; chambers plain, in form of a drum; siphon
lateral, continuous, round, and serving for a mouth;
“the top pointed ; the base horizontal. Blumenbach de-
scribes the joints as being pyritical, which leads, with
the account of the chambers being intersected, and the
necessity of pointing out the continuity of the septa, to
believe there might be an agreement between these bo-
dies and the pyrites found at Dorking, which are cylin-
drical, pyritical bodies with slender points passing out
at each end, much resembling those figured by M. de
Montfort. o
Echidnis—is a similar fossil with that which is figured
as a species of Orthoceratites (Org. Remains, Vol. I11,
Pl. VII, fig. 14), its specific character being the alter-
nate circular risings and depressions on its surface ; but.
certainly no characters have yet been shown which mark
it to be of a distinct genus. .
Achelois.—The fossil, figured by De Montfort, as the
type of this genus, as being of a conical form, with co- -
nical septa, and for which reference is also made to
‘Knorr, Tom. I, sect. 1, Pl II, A, VIII, and Supp.
Tabd. 1V, fig. 1, is very unsatisfactorily described ; nor
is this description aided by reference to Knorr, the
figures there not agreeing with either De Montfort’s ac-
count or figure. A sufficient knowledge of the cha-
racters of this fossil is certainly not yet known to war-
rant a genus being formed from it.
Calirrhoe.—This genus is formed for the reception of
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a fossil which is, undeubtedly, only the camerated
alveolus of a Belemnite, such as is seen in situ, PL VI,
fig. 11, and which is frequently seen bearing all the ap-
pearances atiributed to this fossil.

Telebois—is appropriated to a fossil, the nature of
which has been undoubtedly mistaken by De Montfort.
I is, obviously, part of a vertebral column of the tur-
ban Encrinite, as hereafter described, and as figured in
Organic Remains, Vol. III, Pl XV, fig. 8, and was,
indeed, considered as such by Mr. Walch.

Cetocis.—Mr. Walch considered this fossil as a Be-
lemnite ; but it having a stellated opening at its peinted
termination, it is placed, by M. de Montfort, in this
genus. ‘

Hibolithes—is a genus formed to receive the fusiferm
Belemnite figured in Vol. III, Pl VIII; fig. 18, of Or-
ganic Remains. The form of this fossil, which possesses
every character of the Belemnite, cannot be considered
as more than a specific difference.

Porodragus—is a genus formed, by this author, on a
Belemnite, bearing the same form as the last described ;
but having a round horizontal mouth; central siphon,
cowmic, smooth partitions; a groove on the outer surface ;
and being superficially pierced with numerous longita-
dinal pores. The partitions, siphon, &c., of this fossil
are these which are to be found in every species of Be-
lemnite ; but the pores, existing on the surface, are dif-
ficult of explanation. If formed by the animal belonging
to the shell, as supposed by M. de Montfort, we may
have a right to conclude that the Belemnite was invested
by the amimal which formed it.

Bivalves, Conchifera, Lam.

‘ Tubicole—hivalve shells,contained in atubular sheath
distinot from the valves: and which are either incrusted

\

_\;‘
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entirely, or in part, in the sides of the sheatb, or praject
beyond it. .

GENUS 1. 4spergillum.—A tubular, testaceous sheath,
diminishing gradually towards its fore paxt, where it is
open, and enlarging to a club-shaped form towards the
other extremity; the club having two valves incrusted
on the side of its inner substance. The terminal disk
of the larger end is convex, furnished with subtubular
foramina, and has a fissure in the centre. Pl III,
Sig. A.

Serpula penis, Lin.

2. Clavagella.—A. tubular testaceous sheath, diminish-
ang to an gpening anteriorly, and termimating behind in
an oval and club-shaped form, set with spiniform tubes;
the clavated termination displaying, on one side, one
walve fixed in its substance, the other valve being loose
in the sheath.

Fistulana echinata. Axn. du Mus. Tom. VII; Teredo
echinata, Brocch. Vol. II, Tab. XV, fig. 1.

3. Fistulana.— A tubular, and, most frequently,
testaceous sheath, lessening towards its anterior end,
which is open, and including a loose bivalve shell,
gaping when the valves are united.

“This differs from the preceding Tubicole in nelthar of
the valves of the included shell being imbedded im the
substance-of the sheath.

Fistul. ampullaria, Ann. du Mus. Vol. VII, p. 428,

. 4. Sepiaria—A very leng testaceous tube, tapering
in its fore part, and internally subdivided by vaulted
septa, generally incomplete. The anterior part of the
tohe is terminated by two ofher very thin tubules, not
intemnally divided.

Serpule polytkalamia, Lin.

These are gemerally of considerable size; but La-
marck is of opinion that they, perbaps, should not be
separated from the preceding genus.
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5. Teredina.—A cylindrical, tabular, testaceous sheath,
closed posteriorly, and showing the two valves of the
shell at the open anterior extremity.

Fistulana personata, Ann. du Mus. Vol. VII, p. 429,
Vol. XII, Pl. XLIII, fig. 6, 7. Organic Remains,
Vol. III, Pl XIV, fig. 10.

6. Teredo—of Lamarck, is the genus in which he has
disposed T'. navalis. :

Mr. Sowerby, who has considerably illustrated this
genus, describes it as “ a bivalve, gaping; back and
posterior side closed by membrane or shelly valves ter-
minating an accessory shelly tube ; hinge with one tooth
in the right valve; a long free process arising from the
beaks contained in each valve.

‘¢ The principal valves are longer than broad, striated
and gaping at both sides and at the back ; in the poste-
rior side of each is a deep rectangular sinus; in the an-
terior side is a corresponding small rounded sinus ; the
front is lanceolate, with an internal tubercle at the ex-
tremity ; one of the accessory valves lies over the beaks,
and is lobed ; another is trapezoidal, covering the sinus
at the posterior side; it has a line down the middle
where there may possibly be an opening, or it may in-
dicate two valves. The membrane which covers the
shell is extended over the anterior side, forming a taper
tube many times longer than the proper shell, and
strongly impregnated, at a little distance from the valves,
with shelly matter: in the extremity of this lie two
spatulate valves, attached by muscles to the animal,
and capable of closing the aperture, in which is placed
a longitudinal septum; this tube is slightly attached to
a tortuous passage bored in the wood by the animal,
and is elongated, and gradually increased in diameter,
as the animal recedes further into the wood.” ’

Mr. Sowerby refers to the recent species, 7. navals,
and to the fossil species which he terms 7' antenaute,
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froin their having éxisted beforé slips were invented,
_he refers all those found in calcareous or siliceous wood.
Among the former he has seen none which show any of
$he accessory valves, “except the tube and the twe spa-
tnlate valves attached to the animal. Even the mems
brane that is preserved in the fossil ones covering the
proper shells, and attaching them to the cutside of the
tube, is not discoverable in the recent specimens *,

Pholadairie—Dbivalves, exther with or without acceso
sory pieces, and gaping anteriorly.

1. Pholas.—An equivalved, transverse bivalve, gaping
on each ‘sidé ; with various shelly mocessory pieces -
placed above or beneath the hinge; the postenor .o
inferior border of the valves reﬂected upwards. . ,
Recent.

'2. Gastrochena.— An equivalved, subcunexfomed
bivalve; the opening anteriorly oblique, very large and
oval; postenorly, ‘hardly any. The hmge lmeai', mar-
gmal and without teeth.

This gemus of Spengler differs from thé prrecedhng
chiefly in being without aceessory pieces. ; J

Solmacew—b‘ivalve?s elongated transversely, without
accessory pieces, and gaping. only at.the htenl extrav
mmes ‘the lipament éxternal. - P

. Solen.—An equivalvéd bivaive, el@gutad trabs-
versely; gaplhg at the ends; the Dedks very smail; hog
projecting; 'small cardinal teeth varyingiin theinm
ber, ‘sometimes none ; the Egament exkuinl. - ‘Red
tent apd fossil.” ‘Pl VI‘[ fig. 28. N
“2' Panopea. — & ’ttanswerse, equivabred hnhu
gapmg unequally at the 51des one comcal hmge Dotk,
# Minéral Conchology; vk n, P 229, - ma ing figugesj
ruCHl, me mrmﬁmﬂlww of the maturg of E _fen“i', -
Aa ¢
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in each valve, witha shert, compressed, ascending cal-
Josity ; the ligament external, fixed to the callosities on
tho loager side of the shell.

8. Glycimeris. — A transverse bivalve, gaping very
much om each side; tbe hinge callous, without teeth;
nymphe projecting outwardly ; the ligament external.

Recent and fossil. Pl VT, fig. 27.

Myarie—Bivalves; inequilateral and subequivalved;
a spoon-fermed toeth on one or both valves, giving at-
tachment to the ligament; the shell gaping at one or
both extremities. '

1. Mya.—A trensverse bivalve, gaping at both sides;
one. large, compressed, and dilated roundish cardinal
tooth, to which the ligament is attached, projects almost
vertically, and, when the valves close, lies upon the

ligamental pit of the other valve. Recent and
fossil. PL VII, fig.16. - \

. 9. Anatina. — A transverse, subequivalved, gaping
bivalve, with a flat spoon-shaped tooth on each valve;
with, sometimes, a falcated plate running obliquely be-
neath the hinge teeth. Recent.

. Mactracee—equivalved bivalves; generally gaping
at the lateral extremities ; the ligament internal, with or
without a complication with the external ligament.

1. Lutraria.—An imequilateral bivalve, transversely
‘dblong or rounded, gaping al the Jateral exiremities ;
the hinge with one tooth as if plaited into two; or {two
toeth, one of which is simple; with an adjoining oblique,
_ deltoidal pit, internally projecting; no lateral teeth;
ligament ibtornal. Recent and fossil. PL VII,

. 29. ‘
”2. Mactra.—A transverse, inequilateral, subtrigonal
Yiralve, a litfle gaping at the sides; the beaks promi-
pent; a compressed grooved cardinal tooth, with am

™
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adjeinitig pit; two latesab cempressdd mdertod tseth;
ligament mtemal Recent and fossnl Pi. Vll,
fg: 30. '
“& Craasatdln.uh inequilaterad, atmorbmﬂ‘w,« éi'
transverse, close shelt ; hinge: conrplicatod, two eandiial
teeth slightly diverging with a pit at the cide; Myument
intermal; latedal tedth, dbsolete or none. Ruevent -
and fossil. Pl VIE, fig. 9. :

4. Erycina. — A transverse, subinequilateral, equi-
valved bivalve, seldoms gaping; two miegqual, diverging
cardinal teeth, wifh an interposed pit; two latersf, ofs-
long, cospressed, shovt penetrating teeth ; the Hgamént
internal. Recent and fossil. Pl VIII, fg. 10t
" This is an equivocal genus; the character of the
hinge being, with difficulty, ascertained.

5. Ungulina. — A longitudinal or subtransverse bi-
valvé, nearly equitaferal, and with close valves ; one short
subbifid cardinal toofh on édch valve by the 81de of an
oblong marginal pit, nearTy divided in two; the hgament
internal.  Reeent. '

6. Solemiya. — An eqiilateral, equivalved, trans-
versely oblong bivalve; beaks hdrdly distinct; a di-
lated, compressed, very oblique cardinal footh in each
valve, with a slight concavity receiving the ligament.

Recent.

7. Amphidesma.— A transverse, inequilateral, sub-
oval bivalve, sometimes a Iittle gaping at the sides;
the hinge with one or two teeth, and a narrow small pit
) ﬁ‘vﬂxeimwlndt ligamﬁaw,»ﬂlm being ametlior asternal.

G B EARIRES P L o

C’wm S T

“!

1. C'orbula —-A regular ﬂnequlvalved mequ,datqml
bivalve; a hingetooth on.cach valve; cenical, qurved,
and alevated, withi & Bib atthe, side; no lnteral testh;

C
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ligament internal. Recent and fossil. Pl VII,
fig. 20. ‘

2. Pandora.—A regular, unequivalved, inequilateral,
transversely oblong bivalve ; the upper valve flat, with
two oblong obtuse teeth, the lower one convex.
Recent.

Mr. G. Sowerby considers that this shell possesses
only one obtuse tooth on the flat valve.

The lithophagous shells, without tube, or accessory
pieces, are rounded or obtuse at the ends, more or
less gaping forwards, with the ligament external. They
are divided, by Lamarck, into three genera :—

1. Saxicava.—A transverse bivalve; hinge without
teeth. '

2. Petricola.--A transverse, inequilateral bivalve,
narrower in the fore part; with two teeth on one, or on
both valves. Pl VII, fig. 22.

8. Venerupis—A transverse, inequilateral shell, very
short in the hind part; the hinge with two teeth on one
valve and three on the other, and sometimes with three
on each valve, :

Nymphacee—with two cardinal teeth, at the most,
on the same valve; a little gaping at the lateral extre-
mities ; the ligament external; the ligamental cartilage
. projecting.

1. Sanguinolaria.—A transverse snbelhptmal shell,
gaping a little at the sides; the upper margin bowed,
not parallel with the lower; the hinge with two approx-
imated teeth in each valve. Recent, Pl VII,
fig. 26.

2. Psammobia. — A transverse, elliptical, or oval-
oblong bivalve, rather flat, and a little gaping‘on each
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side;. the beaks prominent; the hinge with two teeth on’
the left valv